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1. HEJIb 1 3AJIAYHU OCBOEHUA TN CHUIIJINHBI

Hesap (uCHUNINHBI

dbopMUpPOBaHHE  TEOPETHYECKUX  OCHOB B  0O0JNAacCTH  (PU3UKO-XMUMUYECKUX U
TEXHOJIOTM4ecKHX npoueccoB Ha ADC ¢ XKUIAKOMETaNINYECKUMU TEINIOHOCUTEIISIMU;
NOJy4eHHEe NPAaKTUYECKMX HaBBIKOB IO MCIOJIb30BAHMUIO 3HAHUH B 00JAaCTH KMIKUX
METaJUIOB B IIPOM3BOICTBEHHON U HAYYHOU JEATEIbHOCTH;

[I0JIyYE€HUE HABBIKOB pabOThl ¢ HAyYHBIMU U CIPABOYHBIMU MaTepUajaMH 10 TEXHOJIOTHU
KUJKUX METAJUIOB.

3agaun AMCHMIIIHMHBI

OCHOBBI MPOCKTUPOBAaHUS W KOHCTpyupoBaHus DY ¢
TEIJIOHOCUTEIISIMH;

OCBOCHHE TEXHOJIOTUH KUJKOMETANIMYECKUX TEINIOHOCUTEIIEH;
obecnieuenue 6e3onacHoctu ADC ¢ peakTopamMu Ha OBICTPBIX HEUTPOHAX.

KUIKOMETATNNIMNYCCKUMU

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1a1ee
— OII) MAT'UCTPATYPBI

JucuuninuHa peanu3yercs B paMKax npoQeccuoHaAIbHOTO MO (IMCIUIUIMHA MO BBIOOPY).

Jlist ocBOEHUST TUCIUIUIMHBI HEOOXOAMMBI KOMIIETCHIIMH, COPMHUPOBAHHBIC B paMKax H3YYCHHS
CIENYIOIUX AUCUUIUINH: SnepHas ¢usuka; Teopus nepenoca HeUTpoHOB; MaTemarTuka.

Hucnurnnuna uzydaercst Ha 1 kypce B 1 u 2 cemecTpax.

3. HEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrare ocBoenuss OIl maructpaTypsl oOydarommuiics JOKEH OBJIAJIeTh CIEAYIOIIUMU
pe3ynbTaTaMi 00y4YeHUs MO0 AUCIUILTHHE:

Kon HaumeHnoBaHue KOMIIETCHIIUHA Kon u HanmMeHOBaHMe HHMKATOPA
KOMHeTeHHHﬁ JOCTHKCHHUH KOMIICTCHIINH
I1K-20.1 Criocoben  mpoBectH  uMHXeHepHO- | 3-11K-20.1 3HaTh OCHOBBI
¢duznueckoe CONPOBOXKIACHUE U | TEXHOJIOTHI oOpaiteHus c
KOHTPOJb  O0OecHneueHus:  SIEPHOM | KUAKOMETAJUINYECKUMHU
0€30I1aCHOCTH, Ha/IeKHOCTH U | TEIUIOHOCUTEISIMU; OCOOEHHOCTHU
HSKOHOMHUYECKOW 3(PPeKTUBHOCTH B | PU3MUECKUX PACUETOB SJEPHBIX
Ipolecce AKCIUTyaTallid, pPEMOHTa | peaKTOPOB C YKECTKUM CIIEKTPOM
NEPETPy30K M IyCKa pEaKTOPHOM | HEMTPOHOB
YCTaHOBKH. V-IIK-20.1 YMmeTb ocymiecTBIAThH
pacueTHoe obecrieueHue
AKCILTyaTaIluu STICPHBIX
peaKTopoB
B-TIK-20.1 Bnametp ocHOBaMH
yIpaBJIEHUS SAIePHBIMU
SHEPreTHYECKUMH yCTaHOBKaMHU;
OCHOBHBIMH pacyeTHBIMU
KOMIUIEKCAMH /Il [IPOBEJICHUS
HEHUTPOHHBIX ¢buznyeckux
pacyeToB PeaKTOPHBIX YCTaHOBOK
c KUJAKOMETAJUINYECKUM

TCIIJIOHOCHUTCIICM.




[1K-20.2 Criocoben OpraHU30BbIBATh u
KOHTPOJIUPOBATH BBHINOJHEHUE PadOT,

CBA3aHHBIX C YYCTOM HW KOHTPOJICM

STEPHBIX MaTepuaaoB u
o0ecnieueHneM sIIEpHOU
Oe3zomacHOCTH pu XpaHEHUH,

UCIIOJIb30BAHUU M TPAHCIIOPTUPOBKE
saepHoro Tormba Ha AC

3-11K-20.2 3HaTh MeTOABI pacyera
3alIUTHI; IIPaBOBbIE u
MEX1yHapOJHbIE aCTIeKThI
AJIEPHOTO  HEpaclpoCTpaHEHMUs;
OCHOBHBIC OHMOIMOTEKH SAEPHBIX
JAHHBIX; OCHOBHBIE  CHUCTEMBI
YIOPaBIEHUS U 3alllUThl SAEPHBIX
HHEPreTUYECKUX YCTAHOBOK;
aBTOMATHU3UPOBAaHHBIE  CHCTEMBbI
YIpaBJIEHUS TEXHOJOTHYECKUMHU
npoueccaMu SICPHBIX
HHEPreTUYECKUX YCTAaHOBOK

V-1IK-20.2 ymers MOAEIUpOBATH

COCTOSTHUH aTOMHBIX
3IIEKTPUUECKUX CTaHLINI B
aBapUMHBIX W TEPEeXOJHBIX
peXHUMax;

B-I1IK-20.2 BJIAJIETH
buznyecKkuMu pacueramu

AJIEPHBIX PEAKTOPOB C JKECTKUM
CIIEKTPOM HEHTPOHOB

4. BOCIIUTATEJIbHBIN TOTEHIUAJI JTUCIIUILINHBI

B pamkax ocoenust OIl maructpaTypsl IporpaMMa BOCIIUTAHUS HE PEATTU3YETCS.

5. OFbEM JUCIIAIIJIMHBI B BAYETHBIX E/IUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHX YACOB, BBIIEJIEHHbIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCS C HPEITOJABATEJIEM (IIO BUJAM 3AHATUN) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

Konu4yecTBo yacoB Ha BuJ padoThl

Bua padoTsl 2 (c:?:;cc?;e'
Nel \ Ne 2 \ Bcero
KonrakTHasi pa6oTa 00y4alIuXcs ¢ NpenoiaBaTeieM
AyIMTOpHBIE 3aHATHS (8ce20) o4 94 108
B Tom uncie:
JeKyuu 16 16 32
npakmuyecKue 3aHsamusl 16 16 32
J1a60paAmMopHble 3aHAMUSL 16 16 32
IMpomMe:kyTOUHASI aTTECTALMS
B Tom unciie:
9K3aMeEH 36 36 72
CamocTosiTe/IbHAs1 padoTa 00y4aOIIMXCS 96 96 192
Bcero (uachl): 180 180 360
Bcero (3aueTHbIe e TMHHIIBI): 5 5 10




6. COAEP) KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JIEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX
KOJMYECTBA AKAJEMHUYECKHX YACOB U BUJIOB YUEBHBIX 3AHATUI

6.1. Pazoenvt Oucyuniunsl u mpyooemKoCHb N0 6UOAM YUEOHBIX 3aHAMUI (6 AKAOeMUUECKUX YaACaX)

Ne n/m| HaummeHoBaHme pa3jaesia /TeMbl I CHUATIIAHbBI Buabl yueOHol padoThIB yacax (BHOCITCS JaHHBIE IO peain3yeMbIM hopmam)
Ounas ¢popma 00yueHus 3aounas gopma o0yueHus
Jlek IIp Jla6 |Bueayn| CPO Jlex IIp Jlab |BHeayn CPO
1. IIpuHuMnbl padoThl AEPHOTO PeaKkTopa.
11 MoOIIHOCTb U KOJIMYECTBO JEIEHUH. 2 1 - S)
1.2 DHEproBhIJIeIEHUE Ha €IUHUILY MacChl COXOKEHHOTO | 2 1 - )
TOILIMBA.
1.3 Hakormienne pagnoakTHBHOCTH TIPH padoTe 2 1 - 5
peaxTopa.
14 [110THOCTH MOTOKA HEUTPOHOB U €r0 UHTETPAJIbHBIC | 2 1 - 5
IPEJCTABIICHHUSI.
2 IlenHoii npouecc aejieHus.
2.1.  |9ddextuBHbI K03DHUTHEHT pa3MHOKEHUS H 2 1 - )
PEaKTUBHOCTb.
2.2. Pacuet Kyp¢ ¥ p uepe3 CKOPOCTH MPOIIECCOB. 2 1 - 5
2.3. |Dopmyna 4-X COMHOXKHUTENEH Uil peakTOpOB Ha 2 1 - 5
TEIJIOBBIX HEUTPOHAX.
2.4 IIprMepbl KPUTHYECKUX MACC M pa3MEpOB. - 1 - o)
3 M3MeHeHne HYKJIHJIHOTO COCTABA TOILIMBA NPH
padore peakrTopa.
3.1 OnHockopocTHbIE Au(QepeHInaTbHbIe YpaBHEHHS 2 1 - 5
IUTSL pacdeTa COCTaBa TSDKEJBIX saep B GYHKIIUU
BPEMEHHU U UX PELICHHUS.
3.2. JluHaMuKa cocTaBa OCKOJIKOB JIEJIEHUS] BO BpeMsl 2 1 - 5
paboTHI peakTopa.
3.3.  |'myOGuHa BeIrOpaHHs TOIUIMBA. 2 1 - 5




3.4. [TepexoHbIe MPOIECCHI MPU OTPABJIICHUH pEaKTopa 2 1 - 5
SApaMU caMapus U KCEHOHA, a TakXKe MPH
M3MEHEHMSIX KOHLEHTPAIMK HENTYHHUS.

4. Bocnnpou3BoacTBO SIICPHOTO TOILIMBA.

4.1. [IpuHnunuansHas BO3MOKHOCTb BOCIIPOU3BOCTBA, 2 1 ) 5
HEOO0XOAUMBIE U IOCTATOYHbIE YCIOBHSI

4.2 KoadduureHTs! BOCHpON3BOACTBA U UX CBA3b CO 2 1 ) 5
BPEMEHEM YABOEHHsI pa3BUTHsI MOILHOCTEH.

5. OOpaTHble CBSI3U B peakTope.

5.1.  |OOpatHbie CBSI3U aTOMHOM 3JIEKTPOCTAHIIHH. 2 1 S) o)

5.2 OOpatHbIe CBS3M SAECPHOTO peakTopa | MX BiusHue | 1 0,5 5 5
Ha 0€30MacHOCTh PEeaKTopa.

5.3. EcTecTBeHHbIE U PYKOTBOPHBIE MACCHUBHBIC 1 0,5 6 5
oOpaTHBIE CBSI3U (3ALIUTHBIE CBOWCTBA PEAKTOPOB).

6. 3anac peakTHBHOCTH M er0 KOMIICHCAIIHS.

6.1. Heo6xoauMocTh UMETh 3armac peakKTHBHOCTH. 2 0,5 - 5

6.2. CriocoObI KOMITEHCAITUH 3ar1aca PEaKTHBHOCTH. 2 0,5 - 6
Hroro 3a 1 cemecTp: 16 16 16 96

7. YpaBHeHus nepenoca Heiirposos, YIIH, u ero
CONpsIKEHHOE YPaBHEHHUE B ONlepaTOpHOii hopme.

7.1. Oneparops! YIIH u conpsixennsie. CBoiicTBa 2 ) ) 8
OIIEPaTOPOB.

7.2.  |Teopus manbix Bo3MmyteHuil. [Tpubnnxennsle 3 3 ) 8
HaXx0XAeHNs KO3 (UIIMEHTOB YyBCTBUTEIbHOCTH.

7.3. |OOuiee, acCHMITOTUYECKOE U YCIOBHO-KPUTHUYECKOE 3 ) ) 8
pemenns YIIH

7.4 dopmyna 0OpaTHBIX YacOB — CBSI3b PEAKTUBHOCTH U 3 3 ) 8
MIEpU0JIa pEaKTopa.

8. OaHOCKOPOCTHOE, CTAIIHOHAPHOE YPaBHEHHeE
MepeHoCca HeHTPOHOB.

8.1.  [[IpocTtpaHCTBEHHBIE pacTpeACTICHHS TUIOTHOCTH
MIOTOKA HEUTPOHOB U LIEHHOCTH B IUIOCKOM U 3 3 i 8

HMIMHIPUYECKOM peaKkTopax (TOMOT€HHBIN 1
«CJIOEHBII» PEAKTOPHI).




8.2. D} heKTHBHOCTH OTAETHHBIX MOTIOMIAOIINX

crepkHel. DPPEeKTUBHOCT CUCTEMBI CTEPKHEN 3 3 - 8
(mpubnmxeHue napHo nHTephEepPEHITNN).

8.3. D HEeKTHBHOCTH CHCTEMBI CTEP)KHEH B HX 3 3 ) 5
3aBHCHUMOCTH OT peXnuMa paboTsl peakTopoB ADC.

0. CrieKTp HEMTPOHOB JIS1 CTALIMOHAPHOM,

TOMOTeHHOM, 0eCKOHEe4YHO! cpe/bl
pa3sMHoOKaIOmel cpeabl.

9.1. [Ipeanoceuiky K BO3MOXKHOCTSAM U IIPAKTUYECKOU 3 ) ) 8
LIEHHOCTH pacyera.

9.2. |BbIBOA ypaBHEHHMIi B TPYIIIIOBOM MPE/ICTABICHUH. 3 2 ) 5
PexkyppeHTHOE COOTHOILIEHHE.

10. BriBOa ypaBHEeHNH KHHETHKH € HCI0JIb30BAHHEM

HEeCTALMOHAPHOI'0 YPAaBHEHHUs NepeHoca
HETPOHOB U CONPSAKEHHOI'0 YCJIOBHO-
KPUTHYECKOT0 YPABHEHHUSI.

10.1 |HeoOxoaMMOCTh ypaBHEHU, CBA3BIBAIOIINX
TOJIBKO IJIOTHOCTH IMIOTOKA HEUTPOHOB U 3 - 5 8
PCAKTUBHOCTH CO BPEMEHEM.

10.2 |CoBMecTHOE pemieHre MPsIMOTO B COTPSHKEHHOTO
YpaBHEHMH JJIs TOTYYEHUS! HHTETpaIbHBIX

o 2 - 5 8
napameTpoB. OU3NYECKUIN CMBICIT HHTETPATIbHBIX
apameTpoB.
10.3 |Pa3nmeneHue mepeMEHHBIX H OTPAHUICHUS 3 0 5 3
NPUMEHEHHSI TOYSYHOTO YPaBHEHHsI KHHETHKH.
Hroro 3a 2 cemecTp: 16 16 16 96
Bceero: 32 32 32 192

Ipum.: Jlex — nexyuu, Cem/Ilp — cemunapwi, npakmuuecxkue 3ansamus, Jlab — nabopamopuwie 3anamus, CPO — camocmosamenvras paboma ooy4aouwuxcs,
Bueayo — eneayoumopHule 3auamus.



6.2. Codepatcanue oucyuniuHnsl, CMpyKmypuposanHHoe no pasoeiam (memam)

Jlexyuonuwiii Kypc

Conep:xkanue

e HaumenoBaHue pasjaesa

/TeMBbl JMCIHUIITHHBI

1. IIpuHnunbl padoThl SAEPHOTO peakTopa.

1.1. |Momnocts u konmuecTBO |Llennas peakuus nenenus. bananc Heiitponos. [lonsitue
JEeJICHUH. KPUTUYECKON MAcChl U KPUTUYECKOTO pazmepa peakropa. Pabora

peaxkTopa B 3HEPreTUYecKoM pexxume. CBsI3b MOIIHOCTH U
ckopoctu jeneHuil. JlokanbHOe U IPOCTPaHCTBEHHOE
pacnpeesieHue S3HEPTUH, BbIEISIEMON ITPH JICTICHUH.

1.2. |OHeprosblieneHne Ha MakcumanabHOe KOJIMYECTBO SHEPTUU, HOPMUPOBAHHOE HA OJJH
€IMHUIlY MacChl aKT JeJICHUs Aep, Ha €AUHUIy MacChl JAENSAIIMUXCS SAep, Ha
COXOKEHHOI'O TOIUIMBA. €IMHUILY MaCcChl TOIIMBA, HA €JMHUILY MAcChl BBIIPYKEHHOTO

TOILJIMBA.

1.3. |Hakomnnenue OcrtarouHoe 3HeproBuleieHe (TpeOoBaHUE PE3EPBUPOBAHMS
PaarOaKTUBHOCTH IIPU sHepronurtanus ['IIH), HEBO3MOXXHOCTb MpeKpalleHus HEeMHON
pabote peakropa. peakuuu AeaeHus MrHOBeHHO. ['paduku ocTaTouHOro

SHEProBoIIeNIeHUs TpuOIrKkeHHas popmyna By-Burnepa).

1.4. |IInoTHOCTH MOTOKA JUis BEIYMCIICHUSI Pa3InYHbIX HEUTPOHHO-(DU3UYECKUX
HEHUTPOHOB U €ro XapaKTEPUCTHK TPeOYIOTCS Pa3IUYHbIC HHTETPATbHbIC
UHTETpajIbHbIe IpeCTaBICHUs INIOTHOCTH IOTOKA HEHTPOHOB (CHEKTP
MIPEICTABJICHHUSL. HEHTPOHOB, KOJMYECTBO HEUTPOHOB, IIFOCHC HEHTPOHOB).

2. IenHoii mpouecc aeaeHns.

2.1,  |DddexTrBHBIHI KavecTBeHHOE onucanue 1enHoi peakuuu aeneHus OCHOBHbIE
KO3 UIIIEHT XapaKTePUCTHUKH IETTHOTO Tporecca. DPPEKTUBHBIN
Pa3MHOKEHHUS U KO3 ULUEHT pa3sMHOKEHHUS, Kopp, U Koo (1711 OecKOHEUHO-
PEaKTUBHOCTb. NPOTSDKEHHOH cpenbl). OOmias 3ammch 1J1si TOMOT€HHON CHCTEMBI

C OZIHOTPYIIIOBBIMU ceueHUsIMU. boiee BaxkHO — oTimuune, Kagpg
oT 1. IloHsiTHE pEaKTUBHOCTH.

2.2. |Pacuer kogpp u p uepes Haubonee obmast popmyna nist pacueta Kopp M peaKTUBHOCTH.
CKOPOCTH IPOLECCOB. VYpoueHHslii pacdeT B OAHOTPYIIIOBOM IIPEACTABICHUH.

OreHka npeesIbHbIX 3HaueHUH Kopgp 1 p. [IpumMepsl pacueTHbIX
3Ha4eHuH Kopp U Koo .

2.3. |Dopmyna 4-x Wneonorust popmynsl. [TosicHenue comHoxuTeneit GopmyIbl
COMHOXKMTENEH JIst JUIsl TOMOT€HHOM Mojienu. PacuetHas (opMyna BEpOSITHOCTH
PEaKTOPOB Ha TEIUIOBBIX  |M30€KaTh PE30HAHCHOI'O 3aXBaTa. BiusHue rereporeHHoro
HEWUTpPOHAX. pacrojIoXKeHUsl MaTeprualioB Ha COMHOKUTENN. BiusiHue Ha Kaogg

BOJI0-YPaHOBOI'O OTHOIIEHHUA. BiusiHue BogoypaHoBoro
OTHOUIEHUS Ha KO3(PPHUIMEHT PEaKTUBHOCTHU IO TEMIIEPATYpe
TEMJIOHOCUTEJIS.

3. H3mMeHeHMe HYKJIMIHOIO COCTABA TOILIMBA NIPH padoTe peaKkTopa.

3.1. |OmgHOCKOpPOCTHBIE VYpaBHeHue OanaHca JAHHOTO HYKJIWJA B (YHKIIMH BPEMEHHU.
muddepeHranbHbIe OO0uwmii ciyyail perienusi. AHATUTUYECKUE PELIeHUs IS
YpaBHEHHUS JUIs pacueTa  |OCHOBHBIX TSDKENbIX sep. [IpuMeprl 3aBUCUMOCTH KOJIMYECTB
COCTaBa TSKENBIX sJIep B |HYKJIKMJA B QYHKIIMM BPEMEHH IS TETUIOBOTO U OBICTPOTO
(GyHKIUY BpEMEHU M MX  |peaKTopa.
pELICHNUS.

3.2. |[dwramuka coctaBa Cucrema ypaBHEHHI JIJIs1 ONIMCAHUS HAKOIUJIEHUS! OCKOJIKOB

OCKOJIKOB JIEJIEHUS BO
BpeMsl paboThI peakTopa.

JIEJICHUs C OJTMHAKOBBIMH Maccamu (1300apsl). [Ipubmmxennoe
pelIeHre I JAHHOTO HYKJTHa IPU MUCTIOIh30BaHUHT
KYMYJISTUBHOTO BbIxoJ1a. KonmndecTBo 1 pali0aKTUBHOCTh




nocje OKOH4YaHus paboTel peakropa. [IpruMepsl HHTErpaibHbBIX
XapaKTEPUCTUK U 3aBUCUMOCTb UX 3HAUEHUI OT BPEMEHH I1OCIIE
ocTaHoBa peakTtopa. CpeiHME CEYEHNs OCKOJIKOB JIEJIEHUS B
(GYHKIIMN BpeMeHHU BO BpeMsl pabOThl peakTopa.

3.3. |I'myOunHa BbITOpaHUs Onpenenenne ryOrHBI BITOpaHus. [I[pHunHbl OrpaHUYeHUsS

TOILIUBA. ri1yOMHBI BBITOpaHUs. EqUHMIIBI H3MepeHus TITyOrHbI
BBITOpPaHMA U UX CBs3U. [IprMepsl ri1yOUH BBITOpaHUS JUIs
PEAKTOPOB pa3HOro TUMa U Ha3HaueHUs. OCHOBHbIE
COOTHOIIIEHUS MEX1Y MOIIHOCTBIO, TTTyOMHOH BBITOpaHUs,
BpPEMEHEM HaXO0XJIEHHs! TOIJIMBA B PEAKTOPE.

3.4. |llepexonusie mpoueccel  |Llemouku nzo6apos ¢ maccamu 135 u 149. CrannonapHsie
IIPU OTPABJICHUH PEAKTOPA |KOJUYECTBA sJIep LEMOYeK U 3aBUCUMOCTh OT IJIOTHOCTH ITOTOKA
saJIpaMH caMapusi U HeiitponoB. Konmnyectsa sinep (oTpaBneHue) B pyHKIUU
KCEHOHa, a TaKKe Ipu BPEMEHHU NP OBICTPOM U3MEHEHUH MOIHOCTH MPU
M3MEHEHHSIX NOJIep>KaHU M IMOCTOSTHHBIM HOBOT'O YPOBHSI MOIITHOCTH U
KOHIIEHTPALMU HENTYHUs. |[M3MEHEHUE MOIIHOCTH 0e3 ee noanepxanus. [lonoxurenbHble

o6parHble cBasu. Moxnas sma. [IpoMeTHeBas «CMEPThY
peakropa. [Ipumeps! 3aBUCUMOCTEH MOLTHOCTH U PEAKTUBHOCTH
OT BpeMEeHH. 3aBHCUMOCTb TeMIIa TIOTEPU PEAKTUBHOCTH OT
BpPEMEHU B Hayajie KaMIIaHUU U IOCJI€ OCTAaHOBA PEaKTopa.

4. Bocnpou3BoacTBO 51/1epHOT0 TOILIMBA.

4.1. |HeobOxomumsbie Ornpezenenre pacuIMpPeHHOr0 BOCIPOM3BO/ICTBA TOTUIMBA.
JOCTaTOYHBIE YCIOBUS B03M0HOCTh BOCIIPOM3BOJICTBA TOIIMBA B YpaH-TLTyTOHUEBOM
BO3MOXKHOCTH U ypaH-TopreBoM nukiax. Koapdummentsr koHBepcum,
pacuIpeHHOro BOCIIPOM3BO/ICTBA M U30BITOYHOI'O BOCIIPOM3BO/ICTBA.
BOCIPOM3BOJICTBA.

4.2. |KoapdumueHts JlonmycTumble 3Hau€HHsI OTHOIIEHUS! MAKPOCEUECHHUS 3aXBaTa
BOCIIPOU3BOJICTBA U UX CBIPBEBOI0 MaTepuasia K MAKpOCEUEHUIO JEJICHUS JETSAIIEerocs
CBSI3b C BpEMEHEM Mmarepuaia. BiusHue mioTHOCTH TOIIMBA U OOOTaIleHHs Ha
YIIBOCHHS Pa3BUTHS napameTpsl BOCIIPOM3BOACTBA. CBS3b BPEMEHU YABOCHUS
MoturHocTel. 3Hauenuss KB [MomHocTel ¢ n30bITouHBIM K03()(pULIMEHTOM BOCIIPOU3BOJICTBA.
Ha SHEPreTHYECKIX
peaxkTopax.

S. OO0paTtHble CBSI3H.

5.1. |OGpatHble cBs3M aToMHOM |OnpeneneHne NOHATHH «oOpaTHbIe cBA3W». [lonoKuTeNnbHbIE U
ANEKTPOCTAHIINH. OTpUILIATENIbHbIE 0OpaTHBIE CBSA3H, UX CBSI3b C 0€30MaCHOCTHIO

ATOMHOM JIEKTPOCTAHIIUH.

5.2.  |OGpatHble cBs3M snepHoro |OnpeaeneHne 0OpaTHBIX CBA3EH U MX OMUCAHUE HAa IPUMEpe
pEaKTopa. eCTECTBEHHbIE | pabOTaloOIIero peakTopa aTOMHOM ctaHiMu. HermocpeicTBeHHbIE
(maccuBHBIE) U UX U CJIO’KHBIE (KOMILJIEKCHBIE) 0OpaTHbIe CBs3U. [ TaBHas mpuynHa
BIIMSIHME Ha 0€30MacHOCTh |O0OpaTHBIX CBA3EH — B3aMMOCBSI3b TEXHOJIOIMYECKHX MTapaMeTPOB
peakTopa. Y PEaKTUBHOCTHU PEaKTOPa, KaK CIEJICTBUE OMMCAHUS

s dexTuBHOrO Ko3hduimenta pasmMuoxeHus. Pusndeckue
MeXaHU3MbI U3MEHEHHS PEaKTUBHOCTH MPH M3MEHEHUH
TEXHOJIOTHYECKUX XapaKTEPUCTHK peakTopa (IUIOTHOCTb,
pa3Mepbl, TEMIIepaTypa, JaBJIeHHe).

5.3 |EcrecTBeHHBIC H [Tpumeps! nmaccuBHBIX cBs3el (Jonmuep-addext Ha pezoHaHcax
pykoTBopHBbIe maccuBHble |U-238; ecrecTBeHHas HUPKyIALus U mp.). [IpoekTHbIe 1
oOpaTHBIE CBSI3U KOHCTPYKIIMOHHBIEC PEUICHHUS, BIHSIONINE HA 3HAYCHHE U
(3amuTHBIE CBOICTBA HOJISIPHOCTh 00paTHBIX cBs3el. [Ipumepsl Hanbosee KPYIMHBIX
PEaKToOpOB). aBapuii, o0ycioBineHHbIX o0parabiMu cBsi3simu (CIHIA, CCCP,

Anonwns).
6. 3anac peakTHBHOCTH M €r0 KOMIICHCALIHS.




6.1.

Heo0xoauMocTs UMETH
3arac peakKTHBHOCTH.

IToTepst peakTMBHOCTH IPU BBIBOJIE PEAKTOPAa HA MOLIHOCTb U
€ro OCTaHOBE, U3MEHEHNE PEAKTUBHOCTH IIPY BBITOPAHUN
TOIJIMBA TPEOYIOT HATMYHUS YIIPABISEMOro 3anaca
PEaKTUBHOCTH.

6.2. |Cmoco6b1 komnencauuu  |Kommencanus 3amaca peakTHBHOCTH JOJKHA OBITh

3arnaca peakTUBHOCTH. yrnpasisieMoil. OnepaTuBHbINA 3a11aC peaKTUBHOCTH
OCYIIECTBJISIOT C IOMOIIBIO YIIPABJISIEMbIX ITOTJIOMIAIOIINX
CTEp>KHEH. YIpaBlieHUE 3a1acOM PEaKTUBHOCTH IIPU BBITOPAaHUU
ToIuIMBA (yIpaBisieMasi KOHLIEHTpaLMsl IOTJIOTUTENS B
TEIJIOHOCUTEJIE; BHINOPAIOIINI TOTJIOTUTEIND B TOIJIMBE U
Mmatepuanax TBC; cnennanbHble ycTpOHCTBa, IOCTPOEHHBIE HA
M3MEHEHUSX JIaBJICHHS])

7. YpaBHeHus nepenoca HeuTpoHoB, YIIH, u ero conpsizkeHHoe ypapHeHue B
oneparopHoii popme.

7.1. |Omneparopsl YIIH u 3anuchIBalOTCSA YpaBHEHUS MEPEHOCA U COMPSIKEHHOE YCIOBHO-
conpspkeHHbIe. CBOMCTBA |KPUTHYECKOE B orepaTopHoi (hopme. Paccmotpen pusnueckuii
OIIEpaTOpOB. cMbIca onieparopoB. ITokazaHo U J0Ka3aHO, YTO CONPSIKEHHbBIE

orepaTopsl 0071a1al0T 3aMeUaTEIbHBIM CBOMCTBOM —
BO3MO>KHOCTBIO «M3MEHEHMSI I10CIIEI0BATEIbHOCTH
WHTETPUPOBAHUSDY.

7.2. |Teopust MmanbIix Wneonorus Manbix BO3MYIIEHUH MO3BOJISIET HAXOAUTh
BO3MYILIEHUH. KO3 QHUIMEHTHI YyBCTBUTEIBHOCTH, JUISI KOTOPBIX AA€TCS
[TpubnuxeHHbie ompezeneHue, 00nacTs npuMeHeHuit u orpanndenus. KU moryr
HaXO0XACHUS OTHOCHUTCS K Pa3JINYHbIM UHTETPAJIbHBIM [1apaMeTpam
ko3 pureHToB (XapakTepucTHKaM) peakTopa — peaKTUBHOCTH, KO3 puiimeHTam
YYBCTBUTEIbHOCTH. BOCIPOM3BOCTBA, 000TALIEHUIO U COCTaBy TOILJIMBA U TIP.

Tounsble, 1 npuOIMKEHHBIE U cOBCeM IpyObIe orfeHkn KY.

7.3. |Ob6mee, acumnrornyeckoe |[IpuBoautcs obmee pemenne YIIH u ero ananus. [oxydeno
U YCIIOBHO-KpUTHYECKOE |acumnToTuueckoe pemieHue YIIH, kotopoe no3Bossier
pewenns YITH BBIYHUCIIUTH MEPUOJ] (ACUMIITOTUYECKHIA ) peakTopa. Paccmorpena

U/1€0JIOTUs YCIoBHO KpuTtnyeckoro YIIH — pemenue npodaemsl
HaXO0XJEHUs peaKTUBHOCTH U3 pemenus YITH.

7.4  |Dopmyna oOpaTHBIX YacoB |JaH BbIBO/ ypaBHEHHs OOPATHBIX YacOB - CBSI3U PEAKTUBHOCTHU
— CBSI3b PEAKTUBHOCTU U |peakTopa u nepuoja. [lokazano, 4To 3HaueHue nepruoaa
IepHoja peakTopa. WU3MEHSETCS MOCIIE BO3MYILEHHUS U TIOCIIE TEPEXOIHOIO

nepuoja B ciyyae TOUEHOTO ypaBHEHUS! KUHETUKU
YCTaHABIIMBAETCSl aCUMIITOTUYECKOE 3HAUEHHUE. DTH CBOICTBA
HarJIsTHO UHTEPIIPETUPYIOTCS NMPUOIMKEHUEM C OJTHOM
IPYNIION 3aIa3bIBaloINX HEHTPOHOB.

8. OaHOCKOPOCTHOE, CTAIIMOHAPHOE YPABHEHHeE NepeHoca HEHTPOHOB.

8.1. |IIpocTpaHCTBEHHBIE VYIIH cymectBeHHO yrpoiaercs B 1uhdy3noHHOM
pacnpezeneHus NpUOIMKEHNH. 3allUChIBAIOTCS PEIICHUS TPOCTPAHCTBEHHOTO
IUIOTHOCTH NTOTOKA pacnpezeneHus A yKa3aHHbIX FreoMeTpuid. BBoguTcs nonsaTus
HEHUTPOHOB U LIEHHOCTH B |T€OMETPUYECKOI0 U MaTepUaIbHOTO ITapaMeTpPOB.

IJIOCKOM M PaccmaTpuBaercs aBa moaxoza K pelieHHI0 HaX 0K ACHUS
LHMIMHIPUYECKOM KPUTHYECKHUX Pa3MepPOB — MIPH 33JJaHHOM COCTaBe peakTopa u
peakTopax (TOMOTeHHBIH U |[IpH 33JaHHbIX pa3zMepax. M3ydaeTcst HaX0XkJIeHHs! YCIOBHM ¢
«CJIOCHBII» PeaKkTop). MaKCHMaJbHOU (Ha MpUMEpPe peakTopa — MCTOYHHKA HEUTPOHOB
I'eomerpuueckuii u JUIS paJuallMOHHON Tepanuu OHK03a00IeBaHMi) 1
MaTepHuaIbHbII MUHUMAaJIbHON yTeukaMu HeUTpoHoB. JlaeTcs Tabmuna
IapaMeTpBl. pacueTHBIX 3HAYEHUH KPUTUUECKMX MAcC U pa3MepOB SAEPHBIX
PEaKTOPOB C 3aMeITTUTESIMU.

8.2. |DddexTuBHOCTH [Toaxoxa k mpUOIMKEHHOMY BBIYUCICHUIO 3P (EKTUBHOCTH

OTJIEIbHBIX OTJIEIHHOTO MOTJIOUIAIOIIETO CTEPKHS. 3aBUCUMOCTh




MOMIOIIAKOLIUX CTEPHKHEH.
O} hEeKTHBHOCTH CUCTEMBI
CTepxkHEeH (MpubImKeHne
napHOU uHTep(epeHIINN).

3P PEKTUBHOCTH CTEPXKHSA OT €ro reOMETPHUIECKOro
pacIoaoXeHus B aKTUBHOW 30HE. DU3HYECKOE PACCMOTPEHUE
UHTEPPEPEHIIMOHHBIX YPPEKTOB U UX 3HAUUMOCTH B
3aBUCHMOCTH OT T€OMETPUH U pa3MEepPOB aKTHBHOM 30HBI.
[TpakTuyeckuii cioco0 ydera HHTEpPEPEeHIIMOHHBIX YPPEKTOB
UCIIOJIB3YS TIOAXO/] «IIapHOH HHTEphepeHIINY.

8.3. |DddexruBHOCTH cucTembl |JaeTcs onrcaHue U Ha3HAUYCHHE CUCTEM CTEepP)KHEH /st
CTEpKHEU U NX sHepretuyeckux peakropoB BBOP, PEBMK, bH u usmenenus ux
3aBHCUMOCTH OT pe&XKUMa  |3(P(PEKTUBHOCTH B TEUEHHE KAMIIAHUH MEX]Ty IEperpy3KamH.
pabotel peakTopoB ADC.

9. CrnekTp HeMTPOHOB /ISl CTAllMOHAPHOM, TOMOTeHHOM, 0eCKOHEYHO cpebl
pa3sMHOKaIOIIEed cpeabl.

9.1 |IIpeamochuiKH K [ pacuera ciekTpa HEUTPOHOB MOYKHO HMCIIOJIb30BATh
BO3MOKHOCTSIM U pewenust YIIH npu Hen3MeHHbIX 3HaYEHUAX BCEX
[IPAKTUYECKON [IEHHOCTH |XapaKTEpUCTUK PEAKTOpa OT BPEMEHU UM IPOCTPAHCTBA.
pacuera.

9.2 |BeiBox ypaBHEHMI B JI1s1 HaXOKIEHUs CIIEKTpa HEUTPOHOB B YIIPOILLIEHHOM BapUaHTE
IpyNIIOBOM VIIH npeacTaBisioT B BUJIE cUCTEMbI U (epeHInalIbHbIX
IIPE/ICTAaBICHUH. YPaBHEHHUH, 3alIMCAHHBIX JUUISl FHEPT€TUYECKUX TPy
PexyppenTtHOE HeTpoHoB. [Ipy 3TOM BO3HHKAaeT HEOOXOJUMOCTb
COOTHOLIEHHUE. «BBIAYMBIBaTh» MaKPOCKOIMUYECKHUE CEUEHNUS, KOTOPbIE

a/IeKBaTHO OMMCHIBAIOT NIEPEX0 HEUTPOHOB U3 JAHHOM IPYIIIIbI
B Jipyrue (ceyeHue yBoJia, CEUeHUe IepeBoia U3 rpymibl B
rpyImy, ceueHue 3ameanenue). Okas3plBaeTcs, 4TO TaKyIo
CUCTEMY YPAaBHEHUH MOYKHO PEIIUTh PEKYPPEHTHBIM CIIOCOOOM.

10. |BbIBOJA ypaBHEeHMii KHHETHKH C HCIIOJIb30BAHUEM HECTALMOHAPHOI0 YPABHEHUS
NepeHoca HeHTPOHOB M CONPSIZKEHHOI0 YCJI0BHO-KPUTHYECKOI0 YPABHEHHS.

10.1 [Heob6xomnmMocTh Ob6mee pemenue YIIH no3Bossier monyduTs MrHOBEHHbBIE (U
YpaBHEHUM, CBA3BIBAIOLIUX [3aTEM ACUMIITOTHYECKHE) 3HAYEHUSI IEPUOJIA PEAKTOPA JUIs
TOJIBKO IJIOTHOCTh IOTOKA |JAHHOTO UCXOAHOI'0 COCTOSIHUS peakTopa. OJIHAKO COCTOSIHUE
HEHUTPOHOB U peaxTopa 0OBIYHO U3MEHsIeTC BO BpeMeHHU. [1oaromy 3anaua
PEaKTUBHOCTb CO COCTOMT B IOJY4EHUH 3aBUCUMOCTH KOJINYECTBA HEUTPOHOB
BpEMEHEM. (MOIIHOCTH) B (PYHKIIMM PEAKTUBHOCTH (B 00IIEM CiTydae

MEHSIOIIEHCS).

10.2 |CoBmecTHOE perieHne [ToxpoOHO paccMOTPEH aarOpUTM BBIBOJA TOUEYHOTO YPaBHEHUS
MIPSIMOTO U COTIPSKEHHOTO |KUHETHKH, OCHOBAHHBIN HA COBMECTHOM PELLIEHUU YpaBHEHUS
YPaBHEHUH AJIs NEePEHOCAaHEUTPOHOB B ONEPaTOPHOM hopMe U CONPSHKEHHOTO
MOJTyYEHUSI MHTETPANbHBIX |(ypaBHeHUs IeHHOCTH). ConocTaBieHne >(PPeKTUBHBIX
napameTpoB. @U3NUECKUI |MHTErpalbHbIX MapamMeTpoB ¢ (uznueckumu (ot 3H, Bpems
CMBICJ MHTETPATIbHBIX JKU3HU MTHOBEHHBIX HEUTPOHOB, KOJIMYECTBO
11apaMeTPOB. npemecTBeHHuKoB 3H).

10.3 |Pa3nenenue nepeMeHHBIX |Pa3neneHne BpeMEHHBIX U IMPOCTPAHCTBEHHO-DHEPTETHYECKIX
U OTPaHUYEHUS IIEPEMEHHBIX MTO3BOJIAET NIOJYYUTh YPABHEHUS KHHETHKHU.
npuMeHeHus ToueyHoro  |IIpubnmxeHne orpaHU4YUBAET TPUIIOKEHNUE TOUEUHOTO
YPaBHEHUSI KHHETUKH. YpaBHEHHSI KHHETHUKH — PEaKTUBHOCTh HE 0O0Jiee MOJIOBUHBI 10JIU

3H.

11. BbiBoJ ypaBHeHHsI KHHETHKA HCXO0s U3 0aJIaHCA «CPeIHMX» HEHTPOHOB.

111 BeIBOJ ypaBHEHUS B ocHoBe BbIBOAA — onpenenenus noau 3H, BpeMeHu )KU3HU

KWHETUKA UCXO/ U3 |MTHOBEHHBIX HEUTPOHOB, Kyp¢ M peakKTHBHOCTH
OayraHca «CpeITHUX»
HEUTPOHOB.
12.  |AHaJMTHYeCKMe pellleHHsl YPABHEHUIl KHHETHKH.
12.1 |OOmiee pemnieHue. Pemenne ypaBHEHNI KMHETHKH HAXOJUT C TOMOIIBIO
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npeoOpaszoBanuii Jlamaca. Oco60 moapoOHO paccMOTPEeHO
pemenue ¢ ognou rpynnoit 3H. Jlng 6-tu rpynn 3.H
NIOKa3aHbl TPa)MKU 3aBUCUMOCTH TIEPHOJIA OT
PEaKTUBHOCTH.

12.2

Opna rpynna
3aIa3abIBaOIIIX
HEUTPOHOB.

AHaJIUTUYECKUE PELLEHUS YPAaBHEHUN KUHETUKHU
paccMaTpUBAIOTCS IS Psiia KOHKPETHBIX CIIy4aeB.
CramnuoHapHO€ COCTOSIHUE peakTopa (TorydeHue GopmyIibl
00paTHOro yMHOK€HU). Pa3ron peaktopa Ha MTHOBEHHBIX
HEUTpoHax (poJib 3ama3AbIBalOLINX HEUTPOHOB). Pemenue
YPaBHEHHMH KMHETUKH C OJJHOM TPYNIION 3ama3abIBaoIluX
HEUTPOHOB (JJaeT KaueCTBEHHOE NOHMMAHNUE O MOBEIECHUU
peakTopa B MpocTeiilieM aHaIUTUYECKOM MIPE/ICTaBICHUH).
PaccmaTpuBaroTcs Takke peleHus ¢ 6-10 rpynmnaMu
3ara3/IpIBAlOLINX HEUTPOHOB (YpaBHEHUE OOpPaTHBIX 4acoB),
IpUOIMKEHHOE PELICHNE C UCII0Ib30BAaHUEM UIE0JIOTUN
«CKauyKa Ha MTHOBEHHBIX HEMTpOHaX» U 00palleHHOe
penieHne ypaBHEHU KHHETUKH (PEaKTUMETPHI).

12.3

OO6parieHHoe perieHue
YpPaBHEHU KUHETUKHU.

OPVYK — nony4eH ucxos U3 TOUEYHOIO YpPaBHEHUS
KMHETUKU. OCOOEHHO 0TMEUaeTcsl HEU30EKHOCTh
pocTpaHCcTBEHHOro 3 dexTa. BaxkHo, uyTo B ciryyae paboThbl
peakTopa Ha SJHEPreTUYECKUX YPOBHAX MOIIHOCTH U
JIOIYCTUMBIX BO3MYUICHHUSIX PEAKTUBHOCTH, MOXKHO
npeHeOpeub UCTOYHUKOM HEUTPOHOB U MPOU3BOIHOM
MOILHOCTH 10 BPEMEHHU.

12.4

Pemenue YK B
MPUOIMKEHUH CKavKa Ha
MIHOBEHHBIX HEUTPOHAX.

[Tpubmmxkenne TpedyeT MoapPoOHOr0 pacCMOTPEHHS,
IIOCKOJIBKY €70 HCIIOJIb30BAHKUE TPOJLYKTUBHO VIS
AQHAJIUMTUYECKUX PELICHUN YPaBHEHUN JUHAMUKHU [IPU
MEJIEHHBIX EPEXOIHBIX MPOLECCAX.

13.

Ko3¢puumeHTHl peaKTHBHOCTH U MX OIL[€HKA VISl HAeaJTU3UPOBAHHOIO

TOMOT€HHOI0 peaKTopa.

131

Onpenenenue

K03 (HULIIEHTOB
PEaKTUBHOCTH.
Temneparypnsie KP.

BBoautcs nonstre k03pPpULHEHTOB peaKTUBHOCTH.
PaccmaTpurBaroTCst BO3MOXKHOCTH pacyeTa Ko3(hPpHUIIMEeHTOB
PEAKTUBHOCTH VISl NEAIN3UPOBAHHOIO TOMOTE€HHOTO
peakTopa. BeleneHs! cCoCTaBIAONINE TEMIIEPATYPHOTO
K03 pUIIMEeHTa PEaKTUBHOCTH, CBSA3aHHbIE C U3MEHEHUEM
IUIOTHOCTH U Pa3MepOB pPeaKkTopa, ¢ U3MEHEHUE CPeIHEH
TeMIIepaTypbl HEUTPOHHOTO ra3a u ¢ Jlomuep spdexTom.
PaccmaTpuBaercs 3aBUCUMOCTb pEAKTUBHOCTH OT
W3MEHEHUH TUIOTHOCTH PEAaKTOPa 3a CYET BHEIIHETO
JIaBJICHUSL.

13.2

OcobenHoctu
MOIIIHOCTHOTO U
nonmieposckoro KP.

ITpu onpenenennn MKP, kak yacTHON IPOM3BOJHON — OH
OKa3bIBaeTCs HyJIEBbIM. BBOAUTCS MOHATHE
acumnrorndeckoro MKP, KoTopblIil siBisieTcs B3BEIIEHHON
CyMMOM BceX KO3 (UIIMEHTOB PEAKTUBHOCTH U UMEIOIIIHIT
CMBICJI TOJIBKO NPU OTPHULIATEILHOM €r0 3HaYCHHH.

Jnst nensiuxcst HyKJIuA0B K KaK IPaBUIIO CEYCHHE
paZvalMoOHHOIO 3aXBaTa MEHBIIIE, UEM CEUEHUE JETICHUS.
Kazanocs Obl, 1151 3TOro cinyyas Jlomiep-3ppext nomkex
ObITh oNokuTeneH. [lokasano, 4To u I AETAMUXCS
HyKIu 0B Jlomiep-addexT yale Bcero oTpuiiaTesieH.

14.

Ko3pduuneHThI peaKkTHBHOCTH U 3aN1achl PEaKTUBHOCTH JIsA peakTopos BBOP,

PEMK, BH.

141

KoadduumenTsr
PEaKTHBHOCTH U 3aI1acChl

JlaHbl ONIMCaHUS UCIIOJIB3YEMBIX B JINTEPATYPE
KO2(hPUIIMEHTOB PEAKTUBHOCTH ISl OT€YECTBEHHBIX
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PCAKTUBHOCTHU IJId
peaktopoB BBOP, PEMK,
BH.

HHEPreTHYECKUX peakTopoB. OOpalieHo BHUMaHHE Ha
pa3IMYHYI0 TPAKTOBKY IIPH OIMCAHUU PEAKTOPOB Ha
TEIUIOBBIX M Ha OBICTPBHIX HEHTPOHAX.

15. YpaBHeHUs] JMHAMMKH PEaKTOPOB.

15.1 |OOmmii Buj ypaBHEHHUH |PaccMOTpeH alropuT™ NOCTPOCHHS YpPaBHEHUN KHHETHKH C
JUHAMUKU C|0OpaTHBIMU CBA3SIMU — YpaBHEHUH AMHAMUKU. [ljis
HCII0JIb30BAHUEM peanu3alyy K ypaBHeHUSAM KHHETHKH HE00X0AUMO
KO3 PHULIHEHTOB N00aBUTh ypaBHEHHE, ONUCHIBAIOIIEE 3aBUCMOCTb
PEaKTUBHOCTH. PEaKTUBHOCTH PEAKTOPA C YUETOM U3MEHEHHUSI €T0

XapakTepUCTHK U, CIIe0BATENIbHO, peakTUBHOCTH. [Ipu 3TOM
BO3HUKAET TpeOOBaHME K 3alllCH YPaBHEHUH, CBSA3bIBAIOLINX
XapaKTEPUCTHK PEAKTOPa € €r0 MOLUTHOCTBIO.

15.2 (IIpubnmxeHHbIC ITpu oueHb MEUIEHHBIX U3MEHEHHUAX MOLUIHOCTH (MaJjble
yYpaBHEHUs JUHAMUKH BO3MYIUICHUS PEAKTUBHOCTH ) MOKHO IOYyYHTh
(oOpatHbI€ CBSI3U 1O AHAIUTUYECKUE PELICHHS] 3aBUCMOCTH MOLIHOCTHU OT
MOIITHOCTH, IPUOJINKEHNE |BPEMEHH C YUE€TOM OOpaTHBIX CBA3EH IO MOLTHOCTH
MI'HOBEHHOT'O CKayKa, peaxTopa. [Ipu 3TOM HCHOIB3yETCS TOHATHE
npubnmxeHue 6e3 ACHUMIITOTUYECKOI'0 MOIIIHOCTHOT'O KO3 dHUIIHEHTa
3aras/bIBaoIUX PEaKTUBHOCTH, CBSI3aHHOTO CO BceMH K03 dunmenramu
HEHTPOHOB. peakTuBHOCTU. CyIIeCTBEHHOE YIPOILEHUE YpaBHEHHH

JUHAMUKH JaeT MPUOIIKEHNE CKauKa Ha MTHOBEHHBIX
Helrponax. Iloka3aHo, YTO BO3MOXKHOCTb aHATUTUYECKUX
pEeLIeHUI TEM IPUEMIIEMEN, YEM MEHBIIE TEIIOEMKOCTh
CHCTEMBI.

Psan 3anad no TuHAMUKE MOKHO PEIIMTh aHATUTUYECKH,
KOTJla peakKTUBHOCTb, BBOJIUMAs B PEAKTOP, IPEBbIIIACT
JIOJIFO  3aI1a3/IbIBAIOIINX HEUTPOHOB.

16. |AHaJuTHYeCcKHe pellleHHs 32124 M0 THHAMHKE PeaKTOPOB.

16.1 |[MemieHHble NPOLIECCHI — PaccmarpuBaercs pelieHue 3a1a4 10 3aBUCUMOCTH
NpUOIMKEHNE CKadyKa HA  |MOIITHOCTH PEaKTOpa BO BPEMEHHU IIPU 0OPaTHOMN CBSI3U 110
MI'HOBEHHBIX HEMTpOHAX. |MOIIHOCTH, IO 0OPaTHOM CBSA3M MO MOLIHOCTH U MOTEpe

PEaKTUBHOCTH M3-3a BHITOPAHMSI TOIUIMBA.
16.1 |IIpoueccs! Ha ITonpo6HO paccMaTpuBaeTCs pelieHHe YpaBHEHUS
MI'HOBEHHBIX HEHTpOHaX. |IMHAMUKU B nmpuOmkenusx 6e3 3H, 6e3 nmorepu renaoBoi
sHepruu (aguadaTHyecKue ycIoBHs) U 0OpaTHOM CBA3M IO
CpeJlHEel TeMIepaType BCEro peakropa.
17. |AHaJM3 peakTHBHOCTHOIi aBapuu Ha 4-oM 0s10ke YepHoObL1bCcKOH ADC.
17.1 |AHanu3 peakTUBHOCTHON |PaccMOTpeHbl HEUTPOHHO-PU3NYECKUE TIPUUMHBI aBApUU —

aBapuu Ha 4-oM Oyi0Ke
YepuoObuibckoit ADC.

MOJIOKUTEIBHBIIN BHIOET pEaKTUBHOCTH IIPU BBEACHUU
MOTJIOUIAIOIIMX CTEPKHEHN B aKTUBHYIO 30HY peakTopa,
MOJIOKUTEBHBIN MapoBOi 3P PEeKT peaKTUBHOCTH, MaJlas
CKOPOCTb BBEICHMS MOTJIOIAOIIUX CTEPKHEN B aKTUBHYIO
30HY peakTopa. OTMEUEHO OCHOBHOE HApPYILLIEHUE
peraameHTa — paboTa peakTopa ¢ HeZI0IyCTUMbIM
KOJIMYECTBOM CTEP)KHEN B aKTUBHOM 30HE

HpakmuquKue/ceMuHapCKue 3AHAMUA

Copep:xanmne
No HaumenoBaHue pasjaesa Aep
- /TeMBbI TUCHUIIIAHBI
1. IlpuHunbl padoThHI SAEPHOTO peakTopa.
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1.1. MormtHocTs 1 KonmuyecTBo |Pabora peakTopa B 3HepreTHueckoM pexume. CBsizb
JEJICHUMN. MOIIHOCTA W  CKOPOCTH  JICJICHHI. JlokanpHOE WU
IPOCTPAHCTBEHHOE pAaCHpe/IeiieHUe SHEPTHH, BBIACTSIEMOM

IpU JEJICHUH.

1.2. DHeproBblJIeIeHUE Ha MakcuManbHOE KOJIMYECTBO HHEPIUH, HOPMHUPOBAHHOE Ha
€IMHUILY MacChl pas3JInYHbIC BETUYUHBI.
COXOKEHHOT'O TOTUIHBA.

1.3. Haxomnnenue OcrarouHoe »HeproBelaeseHne. ['paduku  OCTaTOYHOTO
PalMOaKTUBHOCTHU TPU SHEPTOBBIJCIICHHS.
pabote peakTopa.

1.4. [InoTHOCTH MOTOKA Hcnonbs30BaHue HMHTETPAIbHBIX IPEACTaBICHUN IIJIOTHOCTH
HEHTPOHOB U €ro IIOTOKa HEWTPOHOB I BBIYMCICHMSI CKOPOCTEH peakLui,
MHTETpaJIbHbIE KOJINYECTBA HEUTPOHOB, (IIIOCHCA.

IIPEJCTABICHHUS.

2. IlenHoii mpomnecc nejeHus.

2.1. D¢ dhexTuBHBIH D¢ dexTuBHBI KOAPDUIMEHT Pa3MHOKEHUS, Kopp, B Koo (17151
kodurmeHt OCCKOHEYHO-TIPOTSDKEHHOW — cpeapl). OOmias 3amuch IS
Pa3sMHOXEHHUS U TOMOTCHHOM CHUCTEMBl C OJHOTPYIIOBBIMH CEYCHHUSIMHU.
PEaKTUBHOCTb. PeakTHBHOCTD.

2.2. Pacuer ko¢¢ u p uepes VYrpouieHHbli pacueT B OJHOTPYIIIOBOM IPEICTABICHUM.
CKOPOCTH IPOLIECCOB. OneHka MpeesIbHbIX 3HaYeHUH Kopp U p.

2.3. ®dopmyna 4-x BrnusHre reTeporeHHOro pacroioKEHUS MaTepuaioB Ha
COMHOXHTENEH 115 coMHOXuTenu. Bnusaue Ha  Kspp  BOMO-ypaHOBOIO
pPEaKTOpOB HA TEIUIOBBIX ~ |OTHOLICHWs. BiHsHHE BOJOYPaHOBOTO OTHOIIEHHUS Ha
HeHTpoHax. KO3QPULIHEHT PEaKTUBHOCTHU o TemIeparype

TETUIOHOCHUTEJIS.

2.4 [TpumepbI KPUTHIECKUX [TpuMepbl KPUTHYECKHMX MAacC M pa3MEpoB ISl PEaKTOPOB
Macc 1 pa3MepoB. IWJIMHAPUYECKOM, chepruueckoil U npsMoyroibHoil popmoil

&) H3MeHeHNe HYKJIHIHOTO COCTaBA TOILIMBA NPH padoTe peakTopa

3.1. OHOCKOPOCTHBIE AHaJIUTUYECKUE PELICHHUs AT OCHOBHBIX TSDKENbIX sIIIEp.
g depeHragbHbIe [Tpumepsl 3aBUCUMOCTH KOJUYECTB HYKIUAA B (QYHKIUU
ypaBHEHHMS I pacyera BPEMEHHU JUIsl pa3HbIX TUIIOB PEAKTOPA.

COCTaBa TSKEIBIX sIIEp B
(GYHKLINMU BpEMEHH U MX
pereHusl.

3.2. JIuHaMuKa cocTaBa [TpubnuxenHoe pemieHue JUid JaHHOTO HYKIMJIA TIpU
OCKOJIKOB JICTICHHSI BO UCTIOIB30BAaHUN KyMYJIATUBHOTO BBIXOAa. KommyectBo u
BpeMs pabOThl peakTopa.  |paJMOAKTUBHOCTh OCKOJKOB JICJIEHUS TIOCIE€ OKOHYAaHUs

paboTbl peakTopa. [IpruMepbl HHTErpaIbHBIX XapaKTEPUCTUK U
3aBUCUMOCTh HX 3HAYeHHUH OT BPEMEHHU IIOC]ie OCTaHOBA
peakTopa.

3.3. I'my6uHa BeIropaHus Onpenenenve rIyOMHBI  BBITOpaHHWs  (3aBUCUMOCTh U
TOTLTUBA. NpUYMHBI). EMUHALEI M3MepeHus: TITyOWHBI BBITOPAHHS U HX

cBsi3u. OCHOBHBIE COOTHOLICHHS MEXAY MOIIHOCTBIO,
rIIyOMHOW BBITOpPAHHS, BPEMEHEM HaXOXKIEHHs TOIUIMBA B
peaxTope.

3.4. [lepexoaHble MpoIecCh CrarnuoHapHble KOJTUYECTBA sJiep LEeMOoYeK U 3aBUCUMOCTh OT
MIPH OTPABIICHUH PEAaKTOpa |IDIOTHOCTH  TMOTOKa  HeltpoHoB.  KommuectBa  simep
SAIpaMu camMapus u (oTpaBieHue) B GyHKIMU BPEMEHU IpU ObICTPOM M3MEHEHHUH
KCEHOHA, a TaKXe NpHu MOIITHOCTH TIPU TIOAJIEPYKAHUH TTOCTOSHHBIM HOBOTO YPOBHS
MU3MEHEHMSX MOITHOCTH U W3MEHEHHE MOIIHOCTH 0€3 ee IMOoJep KaHusl.
KOHIICHTPAIlMU HeNTYHUs. |PasnmuyHble crieHapuy.

4. Bocnpou3BoacTBO SIIEPHOTO TOIIMBA.
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4.1. Heo6xonumeie u OnpeneneHue pacUIMPEHHOTO BOCIPOU3BOJCTBA TOIUIMBA.
JOCTaTOYHBIE YCIOBUS Koaddunmentst  KoHBepcHH, BOCIIPOU3BOACTBA U
BO3MO>XHOCTH M30BITOYHOTI'O BOCIIPOM3BO/ICTBA.
paciupeHHoro
BOCIIPOM3BOJICTBA.

4.2. Koaddunuents Jomnyctumble 3HAaYeHHs] OTHOILICHHUS MaKpOCEUEHMs 3axBara
BOCIIPOU3BOJICTBA U UX CBIPBEBOI0 MaTepuasia K MAKpOCEUEHUIO JEJICHUS AEISALIErocs
CBSI3b CO BpEMEHEM matepuana. CBs3b BpPEMEHH YABOCHUS MOIIHOCTEH C
yIBOCHUS Pa3BUTHUS M30BITOYHBIM KO3()()UITMIEHTOM BOCIIPOU3BO/ICTBA.
MOIITHOCTEM.

5. OO0paTHbIe CBSI3H.

5.1. OOpartHbie cBsa3u aroMHOU  |[lonoxkuTenbHble W OTpULIATENIbHBIE OOpaTHBIE CBS3U, HX
AJEKTPOCTAHLINH. CBSI3b C 0€30MaCHOCTHI0 AaTOMHOM 3JIEKTPOCTAHIIHH.

5.2. OO6parnble cBs3u saepHoro |HemocpencTBeHHBIE M CIIOKHBIC (KOMIUICKCHBIE) O0OpaTHBIE
peakTopa, €CTeCTBEHHble  |CBs3M. DU3NUYECKHE MEXaHM3Mbl HU3MEHEHUS DPEAKTUBHOCTH
(maccuBHBIC) U UX BIUSHUE [IPU U3MEHEHUU TEXHOJOTUYECKUX XapaKTEPUCTUK pPeaKkTopa
Ha 0€30MacCHOCTh peakTopa. |(IIOTHOCTh, pPa3Mephl, TEMIIEpaTypa, JaBJICHHE).

5.3 EcrecTBeHHbIC 1 [Ipumepsr  maccuBHBIX  cBszer  ([ommiep-addext Ha
PYKOTBOpHBIE INacCUBHbIE |pe3oHaHcax U-238; ecrecTBeHHass LUPKYJISALMUS W Ip.).
oOpaTHbIe CBSI3U [IpoekTHbIE U KOHCTPYKLIMOHHBIC PEIICHHUS, BIUSIOIIME Ha
(3amMTHBIE CBOMCTBA 3HAYEHHE U MOJIIPHOCTh OOpaTHBIX CBSI3EH.
pPEaKTOPOB).

6. 3anac peakTHBHOCTH M €ro0 KOMIIEHCAIHS.

6.1. Heo0Oxonumocth uMeTh [ToTepst peakTUBHOCTH MPHU BBIBOJE PEaKTOpa Ha MOIIHOCTh U
3arac peakTUBHOCTH. U3MEHEHHE pEaKTUBHOCTH IIPU BBITOPAHUU TOIUIMBA U

OCTaHOBE peakTopa TpeOyIT HAIUYUS YIPaBIsSEMOro 3armaca
PEaKTUBHOCTH.

6.2. CniocoObl KOMITEHCAITTT OrnepaTuBHBIA  3amac  PEAKTUBHOCTU  OCYIIECTBIISIIOT €

3amaca peakTUBHOCTH. MOMOIIBI0  YIPaBISIEeMBIX  TOTJIOMIAIONMIUX  CTEpKHEH.
VmpaBneHue 3amacoM  pEaKTUBHOCTH TMPU  BBITOPAaHUU
TOTIJINBA.

7 YpaBHeHus: nepeHoca HeuTpoHoB, YIIH, u ero conpsizkeHHoe ypaBHeHUe B
onepaTtopHoi gopme.

7.2. Teopust MasbIx Pemenne 3amau 10 HAXOXIEHUIO KOI(PPUIIMEHTOB
BO3MYILIEHU. YyBCTBUTEIBHOCTH  3(PdeKkTuBHOrO0  KodpduuneHTa
[Ipubnuxenubie Pa3MHOKEHU, s¢dexTuBHOCTH ITOTJIOIIAOIIETO
HaXO0XIACHUS CTEep>KHs, K03((UIMEeHTa BOCIIPOU3BO/ICTBA K BapUalUsIM
K03 (HULIIEHTOB MaKpOCKOIIUYECKUX CEUYEHUN B TIpyOOM NpHUOIMKEHUH,
qyBCTBUTEIBHOCTH. HE TMpUHMMas BO BHHMMAaHUE IIEHHOCTb HEHTPOHOB.

PaccmoTrpenue (oOCykaeHue) Bompoca O  BO3MOYKHBIX
HOrPENIHOCTEN IPyOoOoro NpuoOIMKEHUS.

7.4 ®dopmyra oOpaTHbIX yacoB |PemieHue 3aau Ha OCHOBE ypaBHEHHUS OOpaTHBIX 4YacoB
— CBSI3b PEAKTUBHOCTH M |10 HAXOXJIEHUIO PEAaKTHUBHOCTH IO H3MEPEHHOMY
Tepro/Ia peakTopa. (3amaHHOMY) TIEPHOIY PEAKTOpa B MPUOIMHKEHUH OJTHON 1

IIECTH TPYII 3ama3/AbIBalOIUX HEHUTPOHOB. AJTOPUTM
pellleHuss U pelleHre WHBEPCHOM 3aJjaud — HaXOXKICHHE
NEpHOJA pEaKkTopa Mo 3aJaHHOW PEaKTUBHOCTH.

8. OaHOCKOPOCTHOE, CTAIIMOHAPHOE YPABHEHHeE IepeHoca HEHTPOHOB.

8.1. [IpocTpaHcTBEHHBIE VIIH cymectBeHHo ympomaercss B auddy3noHHOM

pacrpeneseHus INIOTHOCTH
ITOTOKA HEUTPOHOB U
LICHHOCTH B IIJIOCKOM H

NpUOIKEHUH. 3anuceIBarOTCA peuieHus
MPOCTPAHCTBEHHOTO  pACTpECNICHUs] I YKa3aHHBIX
reoMeTpuil. BBOAWTCS MNOHATHS TE€OMETPUYECKOTO |
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LWINHIPAYECKOM
peakTopax (rOMOTEHHBIN U
«CTIOCHBII» PEaKTOPHI).

MaTepuaibHOro mapameTpoB. PaccmarpuBaercs aBa
NOAX0Aa K PEUICHHI0 HAaXOXAEHUS  KPUTUYECKHX
pa3MepoB — IIpU 3aJaHHOM COCTAaBE PEaKTOpa WU IpH
3aJJaHHBIX pa3Mepax. M3ydaercs HaXoKIEHUs YCIOBHUH C

MakCUMaJbHOW (Ha NpUMEpPE peakTopa — HCTOYHMKA
HEHTPOHOB TUIs paanalnoHHON Tepanuu
OHKO03200JIeBaHUI ) u MUHHMAJIBHON yTeyKamu
HeWTpoHOB. JlaeTcs Tabnuia pacyeTHBIX 3HAYCHHM

KPUTUYECKUX MAacC M Pa3MEPOB SACPHBIX PEAKTOPOB C
3aMeJUIUTEIISIMU.

8.2. D¢ dexkTuBHOCTH [Tonxon K IpUOIMKEHHOMY BBIYHCIICHUIO
OTJENbHBIX MOTIOMAIMX |3((HEKTUBHOCTH OTAEIHHOTO MOTJIOUIAIOIIETO CTEPXKHS.
crepkHeit. DPPeKTUBHOCTD | 3aBUCUMOCTh  APPEKTUBHOCTH  CTEPXKHS  OT ero
CUCTEMBI CTEepIKHEH rE€OMETPUUYECKOTO PACIIOJIOKEHHUS B AaKTHUBHOW 30HE.
(npubnukeHue napHou dusnyeckoe  paccMOTPEHHE UHTEPPEPEHITMOHHBIX
uHTEephEepeHITNN ). 3¢p(}PexkToB M WX 3HAYUMOCTH B 3aBHCHMOCTH OT

TeOMETPUH U Pa3MEpPOB aKTUBHOU 30HBI. [IpakTuueckuii
cnoco6  yuerta  uHTepdepeHIMOHHBIX  3(ddexToB
MCTIONB3YS OAXOJI «ITApHOI HHTEPhEPESHIIUNY.

8.3. DddexTuBHoCcTU cuctembl |JlaeTca onmucaHWe M Ha3HAUEHUE CHCTEM CTEp)KHEH Juis
CTEPKHEU U UX sHepreTuueckux peakropoB BBOP, PEMK, BH wu
3aBHUCHMOCTH OT peKUMa  |[U3MEHEeHHs] uX J(P(PEKTUBHOCTH B TEUCHHE KaMITaHUU
pabotel peakTopoB ADC. |MEXIy Neperpy3Kamu.

9. CrieKTp HEeMTPOHOB VIl CTAIMOHAPHOM, TOMOIeHHOM, 0eCKOHEYHOIl cpeabl
pa3MHOKaIOLIEH cpeabl.

9.2. BriBoa ypaBHEHUIT B Jns HaxoXKAeHUs CIEKTpa HEUTPOHOB B YIPOUIEHHOM
TPyIIIOBOM BapHaHTe VIIH npencrtaBnsiOT B BHIE CHCTEMbI
IIPE/ICTAaBICHUH. i depeHnaIbHbIX  ypaBHEHWH, 3alHMCaHHBIX  JUIs
PexyppenTtHoe HHEPreTHUECKUX Ipynn HeHUTpoHOB. [Ipu 3TOM BO3HHKAET
COOTHOILIECHHE. HEOOXOJUMOCTh  «BBIIYMBIBATh»  MaKpPOCKOIHUYECKUE

CEYEHHUs, KOTOpbIE aJEKBATHO ONMCHIBAIOT IIEPEXO]
HEUTPOHOB U3 JAaHHOW TPYNIBI B Ipyrue (ceyeHue yBoja,
CEUYEHHE IMepeBoJa M3 TIPyHIbl B TPYIIy, CEYCHHUE
3amequienne).  Oka3blBaeTcs, 4YTO TaKyl0 CHCTEMY
YpaBHEHUH MOKHO PEIINTh PEKYPPEHTHBIM CIIOCOOOM.

12. AHaJIMTHYeCKHe pellleHUs] YPABHEHN KMHEeTHKH.

12.2 Opna rpynna 3ajauM Ha OCHOBE pEIIECHUN YpPaBHEHUN KWUHETHKU C
3aI1a3/1bIBAOIINX OJHOM rpyINnoun 3aI1a3/1bIBAOIINX HEUTPOHOB
HEHUTPOHOB. (craliMOHapHOE COCTOSIHME, pa3rOH Ha MTHOBEHHBIX

HEUTpOHAaX, BBIYMCIEHUS ACUMITOTUYECKUX IIEPUOJIOB).
CpaBHeHHE pe3ynbTaTOB pacyeTa IMOBEACHHSI MOIIHOCTH
peakTopa BO BPEMEHH C OJHOM u 6-t0 rpynmamu 3.H.
Heo0xonuMocTh  HCHOJB30BAHUS CPEHETO0 3HAYEHUS
MOCTOSSHHOM ~ pacmaza B (QYHKIMM  BBEAECHHOUN
PEAKTUBHOCTH.

12.3 OOpateHHOE pernieHne Hcnonp3ys OPYK HaliTh cueHapuii HEMpPEpHIBHOTO
YPaBHEHUI KHHETUKHU. BBEJICHUS PEAaKTMBHOCTU JJs TOJIY4YEHUs 3aJaHHOMN

MOCJIE0BATEIHHOCTH BBIBOJA PEAKTOPa HA MOUTHOCTb.

12.4 Pemenne YK B Pemenne 3agad mo BpeMEHHOMY IOBEIEHUIO MOIIHOCTH
NpUOIHKEHNN CKayKa Ha |[IPU BBEJICHUU PEAKTHUBHOCTH, 3aBUCSAIIEH OT BpEeMEHHU.
MI'HOBEHHBIX HEHTPOHAX.

16. AHaJTUTHYECKHE pelleHHs 32/1a4 N0 TMHAMHUKE PeaKTOPOB.

16.1 MejuteHHbIE Ipoliecch —| Pelenne 3agaum 0 TeMIe MOTEPH MOUIHOCTH 0e3 ee
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npUOIMKEHNE CKauKa Ha |peryJIMpPOBaHUS C Pa3INYHBIMU 3HAYCHUSAMHU OOpaTHOM CBSI3U
MI'HOBEHHBIX 10 MOIIHOCTH.
HEUTpPOHAX.

16.2 [Iporeccrl Ha [Togpo6HO  paccMmaTpuBaeTCsi ~ peIIeHHE  ypaBHEHUS
MIHOBEHHBIX OUHAMUKK B nipuOmmkenusx 6e3 3H, 0e3 morepu TerioBoi
HEUTpOHAX. sHeprum (aauabdaTUYECKUEe YCIIOBHs) U OOpaTHOM CBS3M IO

CpelHel TeMIlepaType BCEro peakropa. BimsHue yuera
3aras3/IbIBaloOIIMX HEHTPOHOB.

Jlabopamopuvie 3anamus

Ha3panue 1a0opaTopHoii padoThI

Ne HaumeHnoBanue pasaesna
/TeMBbl T CUUIJIHHbI

5. OO0paTHble CBSI3U B peakTope.

5.1. |OGpatHsie cBsi3u aToMHO# | PacueT 3¢ (hekToB peakTHBHOCTH.

AJIEKTPOCTAHLIUU.

5.2 |ObpatHblie cBs3u anepHoro | M3menenne 3¢ ¢dekTuBHOrO Kod(pPUIMEHTa pa3MHOXKEHHUS U
peakTopa M UX BIMSHHUE M30TOIHOTO COCTaBa AaKTUBHOH 30HBI B IPOLIECCE BBIMOPAHUS
Ha 06e3011acCHOCTh TOTLIIMBA.
peakropa.

5.3. |EcrecTBeHHbIC U Onpenenenne BEIUYUHBI KPUTUYHOCTU U A((HEKTHUBHOU 10NN
PYKOTBOpHBIE MACCHUBHBIE | 3alla3/bIBAIOIIMX  HEHUTPOHOB:  IOJArOTOBKAa  HEHUTPOHHO-
0o0paTHBIE CBS3H ¢dusnueckux koncraut ajs TBC, crepxueit CY3 u ®HU.
(3aIIUTHBIE CBOMCTBA
PEaKTOPOB).

12.  |BbIBOJ ypaBHEeHMIi KHHETHKH C HCNIOJIb30BAHHEM HECTALIMOHAPHOIO YPABHEHMSA
NepPeHoca HeTPOHOB M CONPSIZKEHHOI0 YCJI0BHO-KPUTHY€CKOI0 YPABHEHHMSI.

10.1 |HeobxomumocTh JLp. 1 "YpaBHeHue TOUEHYHON KHHETUKH 0Oe3 ydera OOpaTHBIX
YpaBHEHUH, CBA3BIBAIOLIUX |CBA3EH. BBOJ peakTUBHOCTH B KPUTHUUECKUN peakTop"

TOJIBKO TUIOTHOCTH MoTOoKa |JL.p. 2 "YpaBHEeHHE TOUEUHOM KMHETUKH 0€3 yueTa 0OpaTHBIX
HEHUTPOHOB U cBs3eil. BBog HEMTPOHHOTrO UMITYJIbCaB KPUTHUECKUN peakTop"
PEAKTUBHOCTH CO JL.p. 3 "YpaBHeHHE TOUEUHOW KHHETHKH 0€3 yueTa 0OpaTHBIX
BPEMEHEM. cBs3ed. BBOJ HEUTPOHHOIO UMITYJIBCAB MTOAKPUTHYECKUI

10.2 |CoBmecTHOE pelieHne peaktop"
npsiMoro u conpsbkenHoro |JLp. 4 "YpaBHeHne ToUeUHON KMHETHKH 0€3 ydeTa 0OpaTHBIX
ypaBHEHUH 151 MOJydeHus |CBA3el. BBOI MCTOYHKMKA HEWTPOHOB B KDUTUYECKUH peakTop”
MHTETpaJIbHbBIX JL.p. 5 "YpaBHeHue ToUeuHON KMHETHKH 0€3 yueTa oOpaTHbBIX
napametpoB. @u3nueckuii [CBsA3el. BBOI pEaKTUBHOCTH B MOAKPUTHYECKUI PEAKTOP €
CMBICJI UHTETPaIbHbIX HUCTOYHUKOM"
apaMeTpoB.

10.3 |Pa3nenenue nepeMeHHBIX
Y OTPAaHUYECHUS
IPUMEHEHHS TOUYEYHOTO
YpaBHEHHUsI KUHETHUKH.

7. IEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCHA ITO JUCHUIIJIMHE

1. Ipesenranuu xypca;

2. Hayunsie Tpyast UBPAD PAH URL: http://www.ibrae.ac.ru/pubs/151/ (nata o6pamenmus
20.04.2015)
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3. DJeKTPOHHBIH YUeOHO-METOTUYSCKUH KOMITIEKC TUCIIUIUTHHBI «Du3ndeckast TEOPHsl SISPHBIX
p y4 p p
peaktopoB» http://redu.iate.obninsk.ru

8. ®OHJI OIEHOYHBIX CPEACTB JJisI MPOBEJIEHHS IPOMEXYTOYHOM
ATTECTAIHMHU OBYYAIOIIUXCA 1TO JUCIHUIIJIMHE

8.1. CBsi3b Mexay (OpMUPYEMBIMU KOMIIETEHIIMAMHA U GOPMaMU KOHTPOJISI HX OCBOEHUSA

HUCIIOJIB30BAHHUEM
HCECTAlIMOHAPHOT'O YPAaBHCHUA
NepeHOCa HeI>'ITpOHOB 151
COITPS’KEHHOT'O YCJIOBHO-
KPUTHYCCKOI'O YPABHCHMU.

I1K-20.2

Ne KonTponupyemsle pa3aenl Kon xonTposmpyemoii HaumeHoBaHue
o/ | (TeMbl) TUCHUILIUHBI (Pe3yJabTATHI | KOMIETEeHIMH (UM €€ yacTH) /| OLEHOYHOIrO CpPeICcTBa
1o pasjaesaam) u ee opmMyJIMpPOBKA
Texymmii KOHTPOJIb, 1 cemecTp
1. [IpuHIUIIBI pabOTHI AAEPHOTO 3-11K-20.1, V-IIK-20.1, B-  |KoutponsHas pabota 1
peakrtopa. I1K-20.1
2. [lenHoi poiiecc AeneHus. 3-I1K-20.1, Y-IIK-20.1, B-
I1K-20.1
3. N3menenue nyxkiuaHoro coctaBa |3-11K-20.1, V-TIK-20.1, B-  |Kontponbhas paGora 2
TOILIMBA [IPU paboTe peakTopa I1K-20.1
4. Bocnipon3BoacTBo siAepHOTO 3-I1K-20.1, Y-IIK-20.1, B-
TOIUJTUBA. I1K-20.1
S. OOpaTHbIe CBS3H. 3-11K-20.1, Y-IIK-20.1, B-  |Konrponbnas pabora 3
TTIK-20.1 Jlaboparopnas padora 1-3
6. 3arac peaKTHBHOCTH U €T0 3-TIK-20.1, Y-IIK-20.1, B-
KOMIIEHCAL[U. T1K-20.1
IIpomexyTOYHBIN KOHTPOJIb, 1 cemecTp
5K3aMeH 3-11K-20.1, V-1IK-20.1, B-  |OK3amMeHalMOHHBIE
I1K-20.1 OUIIEeTHI
Texkyumii KOHTPOJIb, 2 ceMecTp
7. VYpaBHeHus nepenoca HeUTpoHoB, |3-11K-20.2, V-T1K-20.2, B-  |KoutpossHas padora 1
VIIH, u ero conpsikeHHOE I1K-20.2
YpPaBHEHHUE B OIIEPaATOPHOMN
dhopme.
8. OnnockopocTHoe, craroHapHoe |3-11K-20.2, V-T1IK-20.2, B-  |KonTposbsHas padora 1
ypaBHeHHe nepeHoca HeHTpoHoB. |I1K-20.2
9. CrexTp HEUTPOHOB IJIs 3-T11K-20.2, V-I1K-20.2, B-  |KonrpossHas pabora 1
CTalMOHAPHON, TOMOT'€HHOM, I1K-20.2
OECKOHEUHOMU CpeJIbl
Pa3MHOKAIOIIEH Cpeabl.
10. BeiBont ypaBHenwmii kunetuku ¢ |3-11K-20.2, V-TIK-20.2, B-  |KontponbHas padora 2,

Jlaboparophas pabora 1-3

IIpoMeKyTOUHBI KOHTPOJIb, 2 CEMECTP

’3K33M6H ’3K3aMeHauHOHHHﬁ ouier
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8.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, HeO0X0AMMBbIE 1JI51 OLlEHKHU
3HAHUM, YMEHHH U HABBIKOB, XapPaKTEePU3YHIIMX 3TANbI ()OPMUPOBAHUA KOMIIETEHIIUI

8.2.1. Ix3amen 2 cemecmp
a) THUIIOBBIC BOIPOCHL:

1.

ok w

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.

25.

26.

27.

KauecTBeHHbII BBIBOJ ypaBHEHUI KUHETUKU. OCHOBHAs IEPEMEHHAs — KOJIMYECTBO
HEUTPOHOB, KOJMYECTBO JI€JICHUMN, MOIIHOCTb.

®dopmyna 0OpaTHOTO YMHOKEHHUS.

Hcnons3oBanue GopMyiibl 0OpaTHOTO YMHOKEHUS IIPU KOHTPOJIE 32 HAOOPOM KPUTMACCHI.
Pemienne ToueqHOTrO YpaBHEHUS KHHETUKHU 0€3 yueTa 3ara3IbIBalolINX HEUTPOHOB.
Bo3MoxkHOCTB yIipaBiieHHs LIETTHOM peakiueit 6e3 Haauuus 3ama3/IbIBalouX HEHTPOHOB.
Penienne ToueqHOTO YpaBHEHUS! KHHETUKU B IPUOIMKEHUH OTHOM IPYIIITBI 3a11a3/bIBAIOLIIX
HEUTPOHOB (OOIIMIA BHI).

YacTHbIN ciy4ail pemeHus py BBEICHUN B KPUTUYECKUN peakTop (0€3 HCTOUHUKA)
PEaKTUBHOCTH.

Pemenune ToueyHOro ypaBHEHHsI KHUHETUKH C YYE€TOM OJHOM TPYIIIbI 3a1a3/bIBAIOIINX
HEUTPOHOB U BBEICHUH B KPUTUUECKUN PEAKTOP HEUTPOHHOI'O HMITYJIbCA.

OOpalieHHOE pelIeHre TOUeYHOI0 YpaBHEHUSI KUHETUKU. PeakTuMeTpsl.

[IpocTpancTBeHHbIH 3P PEKT U crocoObI ero yyerta.

Pemenne To4e4HOrO ypaBHEHUSI KUHETHKHU C OJHOM TPYNIION 3amna3bIBalolUX HEUTPOHOB B
NPUOJIMKEHUH MTHOBEHHOTO cKauka (nuddepeHnranbaas 1 MHTerpaibHas (OpMbl).
TemmeparypHbiit K03()(PUIIMEHT PEaKTUBHOCTH JUII TOMOT€HHOTo peakropa. CocTaBistonias,
CBSI3aHHAs C U3MEHEHUSIMU Pa3MEpPOB U IUIOTHOCTH SIJIEP B AKTUBHOM 30HE peakTopa B B2 —
IpUOIMIKEHUU.

TemnepaTypHblii K03 (GUIIMEHT PeaKTUBHOCTH JUIsl TOMOT€HHOTOo peaktopa. CocTaBisromas,
CBSI3aHHAs C 3aBUCUMOCTBIO CPEHEN SHEPrUH TEIUIOBBIX HEUTPOHOB OT TEMIIEPATYPbI
AKTUBHOH 30HBI B TPHOIKEHUN (HOPMYITBI 4-X COMHOKHUTEIEH.

TemnepaTypHblii K03 (OULIUEHT peaKTUBHOCTH JIJIsl TOMOTeHHOT0 peakTopa. CocTapistoiias,
CBsI3aHHAS ¢ A0IUIep-3ddekToM. MI3MeHeHHs CpeTHIX CCUCHUH TIOTJIONICHUS HEHTPOHOB B
3aBUCUMOCTH OT KOHLIEHTPALUHU AJI€p JAHHOTO HYKJIMJA U TEMIEPATYPBHI.

Ocob6enHocTth noriep-3hdexT st IeAMErocs HyKIUIa.

Oco06eHHOCTH MOITHOCTHOTO KO3 (UIIMEHTa pEaKTUBHOCTH. ACUMITOTUYECKHI MOIITHOCTHOM
KOA((UIIMEHT peaKTUBHOCTH.

KoadduinenTs! peak THUBHOCTH U1 peakTopoB Tunia BBOP.

Koaddumnuents peaktuBHOCTH 1J1s1 peakTopoB Tuna PBMK.

KoadduunenTs! peak THBHOCTH Ui peakTopoB Thrna BH.

3amnac peakTUBHOCTH U €r0 KOMIIEHCALUS.

JuddepennmanbHble ypaBHEHHS] JTUHAMUKHA PEAKTOPOB MPH OOPATHBIX CBA3SIX 110
TEMIIEPAType TOIJIMBA U TETNIOHOCUTEIIS.

Juddepenunanbable ypaBHEHUS JUHAMUKH PEAKTOPOB MPU OOPATHBIX CBSA3SX 110 MOIIHOCTH.
VYpaBHEeHUs TMHAMUKH PEAKTOPOB IPU OOPATHBIX CBS3SX IO MOIIHOCTH B IPUOIMKEHUN
CKauKa Ha MTHOBEHHBIX HEUTpOHaX.

u¢pdepeHraTbHbIE YpaBHEHNS JUHAMUKY PEaKTOPOB IIPU OOpaTHBIX CBA3SIX [0 TEMIIEpaType
TOIIJIMBA U TETIJIOHOCUTENISI B IPUOIMKEHUH CKayKa Ha MTHOBEHHBIX HEUTpOHAX.

VYpaBHeHHe TUHAMUKU B IPUOIMKEHUU MTHOBEHHOTO CKauka. Perienue i ciyyast oOpaTHOR
CBSI3M 110 MOILITHOCTU ¥ HAJIMYUH [TOTEPU PEAKTUBHOCTH H3-3a BBITOpPAHUS TOIUIMBA.

Pemennie ypaBHeHUs JUHAMHMKY MPU BBEJICHUH B PEAKTOP PEAKTUBHOCTU P>Popgy
(mpubmmxenne Hopareiima-dykca). 3aBUCUMOCTh MOIIIHOCTH OT PEaKTUBHOCTH. 3aBUCUMOCTh
MOIIIHOCTH, PEAKTUBHOCTH U BBIJEIUBIIEICS SJHEPTUU OT BPEMEHH.

KauecTBeHHOE OnMcaHne OBEIEHUS MOIIHOCTH PEAKTOPa BO BPEMEHU NIPU BBEIACHUU
MOJIOKUTETHFHON PEAKTHBHOCTH M OOPATHON CBSI3U IO MOIITHOCTH (TIOJIOKUTEIHLHON 1
OTPUIATENLHOM).

18



28. KauecTBeHHOE OINMMCaHKE TIOBEJCHNS MOILTHOCTH PEaKTOPa BO BPEMEHHU IIPU BBEACHUU
OTPHUIIATEIILHON PEAKTUBHOCTH W 0OPATHOM CBSI3H IO MOIIHOCTHU (TTOJIOKHUTEIIBHOU 1

OTPHULIATEIILHON).

29. ABapus Ha IV 6moke YUepHnoObibckoit ADC. [IpuinHb aBapyu, CBI3aHHBIE ¢ 0COOCHHOCTSIMHU

HEUTPOHHO-(U3NIECKUX XapaKTepUCTUK akTHBHOM 30HbI PEMK. Mepomnpusitus,
peanuzoBaHHble Ha peakTopax PEMK nocne aBapum.

0) KpUTEepHUH OIICHUBAHUS KOMIICTCHIIMH (PE3yJIbTATOB):
B xputepun olleHKH 3HAHHI 10 YK3aMEHY BXOJIST:

1.ypoBeHb OCBOCHUS CTYJCHTOM MaTepuaia, MpeIyCMOTPECHHOTO y4eOHON IPOrpaMMOii;
2. IOJTHOTA M IPAaBUJIBHOCTh OTBETA, CTETICHh OCO3HAHHOCTH, IIOHUMAaHUs H3y4eHHOT0;
3. 000CHOBAHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;
4. OTBETHI HA JIOTIOJIHUTEIILHBIC BOTIPOCHI.

B) OIIMCaHHUEC MIKaJIbl OLICHUBAHHWA:

Onenka

Kpurepum oueHkun

OT1ianyao

36-40

CTyaeHT 107KeH:

- IPOJIEMOHCTPUPOBATH TTTyOOKOE U MPOYHOE YCBOCHUE 3HAHUI
MIPOrpaMMHOTO MaTepHaa;

- HCYEPIIbIBAIOIIE, [TOCIIE0BATENFHO, TPAMOTHO U JIOTUYECKU CTPOIHO
M3JIOKUTH TEOPETUUYECKUIA MaTepua;

- IPaBUWJIBHO (hOPMYIUPOBATH OMPECIICHUS;

- MPOJAEMOHCTPUPOBATH YMEHHS CAMOCTOATEILHON PabOTHhI €
JIUTEpaTypoil;

- YMETb CJIeaTh BBIBOJIBI IO M3J1araéMOMYy MaTepHally.

Xopoltiio
30-35

CTyaeHT 10MKeH:

- IPOJIEMOHCTPHUPOBATH JOCTATOYHO MMOJHOE 3HAHUE MTPOTPAMMHOTIO
Marepuana;

- IPOJIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUUYECKUX MOHATHU;
JIOCTATOYHO MOCIEA0BATEIbHO, TPAMOTHO U JIOTUYECKH CTPOMHO
W3jarath MaTepuai;

- IIPOJIEMOHCTPUPOBATh YMEHHUE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETb cJIeaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOJIBI IO M3J1araeMOMY
MaTepuay.

Y 10BIETBOPUTETILHO
25-29

CTyaeHT N0KeH:

- IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3Yy4aeMOro MaTepuana;

- ITIOKa3aThb O6HI€€ BJIaACHUC HOHATUHHBIM arrmnapaToM AUCHUIIIMHBL,
- YMETb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU HU3J1araeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO MTPOrpaMMoil yueOHYyI0

JUTEPATYPY.

HeynoBnerBoputenbHO
24 v MeHbIIIE

CTyzneHT IEMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIbHON YaCTH NMPOrPaMMHOI0 MaTepHaa;

- HE BJIQJICHUE NOHATUHHBIM aNnapaToM AUCLUUILINHBL,

- CYIIECTBEHHbIE OMIMOKU MPH U3JI0KEHUH y4eOHOTro MaTepuraia;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU
M3JIaraéMoro BOIpoca;

- HCYMEHHME JIe1aTh BBIBOJBI 110 U3J1araéMOMY MaTepualy.

8.2.2. Ix3amen 1 cemecmp

a) TUIIOBBIE BOIPOCHI:

1. SHCpFOBBI,Z[CHCHI/IC Ha CAMHUIY MACCBI COKIKCHHOI'O TOIJINBA.

19



No ko

© ©

10.
11.
12.
13.

14.

15.
16.

17.
18.

19.
20.
21.

22.
23.

24,
25.
26.
217.

28.
29.

30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.

[110THOCTH MOTOKA HEUTPOHOB U €TI0 UHTETPAIbHBIEC IPECTABICHHUS.
HakorureHne paanoakTUBHOCTH IpH paboTe peakTopa.

O dexTuBHBI KO3PPUINEHT Pa3MHOKEHUS U PEAKTUBHOCTb.
Pacuer k,pp ¥ p yepe3 CKOpOCTH MPOIIECCOB.

dopmyiia 4-X COMHOKUTENEH JJIsl PEaKTOPOB HA TETUIOBBIX HEUTPOHAX.

Bnusinue reTeporeHHoro pacioyiokKeHus Ha 3HaYeHHe MHOKHUTENEH popmybl 4-x
COMHOKUTEJIEH.

[TpenenpHble 3HAYCHUS Kogpy H p.

[ToHATHE KPUTHYECKON MACCHI U KPUTUYECKOTO pa3Mepa peakTopa.

@opMyiia BBIYUCIEHUS CKOPOCTEN MPOTEKAHUS SIACPHBIX PEAKIIUiA.

YTeuka HEUTPOHOB U3 PEAKTOPA.

[TpryrHbBI U3MEHEHUS HYKJIMJHOTO COCTaBa TOIUIMBA MIPU paboTe peakTopa.

AHaJIUTHYECKHE PEIIEHUS] OJJHOCKOPOCTHBIX AuddepeHnanbHbIXe ypaBHEHUHN A5t
HAXOXJICHUS COCTaBa TSKEIBIX saep B QYHKIIMU BPEMEHHU.

HpI/I6J'II/I}KeHHa$I CBs3b MCXKIY U3BMCHCHUEM PCAKTHBHOCTH U Bapnauneﬁ COCTaBJIAIOIIUX

(dopMyiy JUisl pEaKTUBHOCTH.
JlnHaMKKa coCTaBa OCKOJIKOB JICTICHUS BO BpeMs pabOThI peakTopa.
[TpubnmxeHHbIe peleHns HAaKOIJICHUsI OCKOJIKOB JICJICHUS B ()YHKIIMU BPEMEHH C

HCIIOJIb30BAHUEM KYMYJIATUBHOI'O BBIXOAA.

OneHka palnoaKTUBHOCTH JAHHOT'O OCKOJIKA JAEJIEHUS I0CJIe OCTAaHOBA PEAKTOpA.
Otpasienue peaktopa sigpamu 135-bIM U30TOMIOM KCEHOHA IIPHU PE3KOM U3MEHEHUH
MOIIIHOCTH U €TI0 3HAYCHHUS.

CrauunoHapHoe oTpaBieHue peakTopa 135-bIM U30TONOM KCEHOHA.

['myOuHa MOTHOM MBI B 3aBUCUMOCTH OT IJIOTHOCTU MOTOKA HEHTPOHOB.
OtpaBnenue peakropa sjapamu 149-pIM U30TONIOM camapusi IPH PE3KOM U3MEHEHUH
MOITHOCTH M €I'0 3HAYCHHUA.

OIIGHKa BPEMCHH JOCTWIKCHUS CTAHMOHAPHOI'O OTPABJICHUA U30TOIIOM CaMapusi.
KonuuecTBo a1ep camapus mocie 0CTaHOBa peakTopa.

«ITpomeTuneBast cMepTh» peakTopa.

IloBeneHne peakTMUBHOCTH BO BPEMEHH IOCJIE OCTAaHOBA PEAKTOPA.

[TpuHIIMTIMATBHAS BO3MOXKHOCTh BOCIIPOU3BOACTBA IEIAIINXCS SIEP.

HeoOxoaumble U JOCTATOYHBIE YCIOBHSI PACIIMPEHHOTO BOCIIPOU3BOCTBA JENSIINXCS
anep.

Koad¢uimenTsl KOHBEpCHH U BOCTIPOU3BO/ICTBA.

CBs13b K03 (UIIMEHTOB BOCIIPOU3BO/ICTBA C BPEMEHEM YJIBOCHHUS PA3BUTHUS SACPHOM
DHEPIeTHKHU.

BnusiHue mioTHOCTH TOIIMBA Ha KO3 (PUIIMEHT BOCTIPOU3BO/ICTBA.

O6partnbie cBa3u Ha ADC u B peakrope. [Ipumepsi.

EcTecTBeHHbIE U PYKOTBOPHBIE OOpATHBIE CBSI3U B SIIEPHOM PEAKTOPE.

Yro Takoe 3amac peakTUBHOCTH.

OcHOBHBIE IPUYMHBI HEOOXOAUMOCTH UMETh 3a11ac PEaKTUBHOCTH.

CriocoObI KOMITEHCAIIMY 3araca peakTUBHOCTH.

Henocratku co3nanus 3anaca peakTUBHOCTH BBEJICHUEM B AKTUBHYIO 30HY PEakTopa
MOTJIOIIAOIIUX CTEPKHEH.

BelIroparomye norjioTuTeNn — B Ka4€CTBE 3a11aca PEaKTUBHOCTH.

[IpsiMbIe U CONPSIKEHHBIE ONEPATOPBI M X CBOKCTBA.

®u3NYeCcKuil CMBICI YPaBHEHUS IS IEHHOCTH HEUTPOHOB.

Ob1ee, acCUMIITOTUYECKOE U YCIOBHO-KpUTHUYeCcKoe perneHus YIITH.

YpaBHeHHE 00paTHBIX 4acOB. AJITOPUTM BBIBOJA.
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42.
43.
44,
45.
46.
47.

48.
49.

50.
5l.
52.

53.

54.

55.

56.

57.
58.

@u3nuecKuii CMbICT U CIOCOOBI BEIYMCIICHUS CPeTHUX (OJHOTPYIIIOBBIX CEUCHHM
B3aMMOJEHCTBYSI HEUTPOHOB C sSIpaMH).

dopmanu3M BeIYUCICHUS K03 uiimeHToB uyBcTBUTENBHOCTH. «IIpsiMoii» criocod
BBIYUCIICHUS MAJIBIX BO3MYIICHUH.

[TpuGimxeHHbIe U TPYOBIH CIIOCOOBI OIIEHKH KO3 (UIIMEHTOB YyBCTBUTEILHOCTH.
BbIBOI OIHOCKOPOCTHOTO CTAIIMOHAPHOTO YpaBHEHUS IEPEHOCa HEUTPOHOB.
[IpocTpaHcTBEHHBIE pacpe/iesieHus IIIOTHOCTH OTOKA HEHTPOHOB U IIEHHOCTH B IJIOCKOM
TOMOT€HHOM M «CJIOEHOM» PEaKTope.

[IpocTpaHcTBEHHBIE pacipeIesieHUs IIIOTHOCTY OTOKA HEUTPOHOB U LIEHHOCTHU B
[IMHAPHYECKOM PEaKTope.

Onenka 3¢ (heKTUBHOCTH OTACIBHBIX TOTJIONIAOIINX CTEPKHEH.

Onenka 3((peKTUBHOCTH CUCTEMbI MOTJIOIIAIOIINX CTEpPKHEH (MpruOInKeHne napHou
UHTEpEpEHIINN).

YrpouieHHOe ypaBHEHHE ITepeHOca HEUTPOHOB IS PEIIeHUs] CIEKTPaIbHOM 3a1a4.
VYpaBHeHHe MepeHoca B TPYIIOBOM MPEACTABICHUH.

['pymnmoBbie KOHCTAHTHI YBOJIA, IEPEBO/IA, 3aMEJICHUS HEUTPOHOBH UX (PU3UYECKUIN
CMBICII.

AHAIMTHYECKOE PELICHHE TPYIIIIOBOIO YPaBHEHUS IIEPEHOCa HEHTPOHOB JJIsi TOMOT€HHON
OCCKOHEYHOM Cpeibl B CITydae U30TPOITHOTO PACCETHUS HEUTPOHOB. BO3MOXHOCTH
peanu3any peeHust peKyppEeHTHBIM aJrOpPUTMOM.

«TpaHcnopTHas» MOMpaBKa K CEUYSHHUSIM PACCESTHHUSL.

[Tomyuenue ypaBHEHUS! KWHETUKU U3 IPSIMOTO U COINPSHKEHHOTO YpaBHEHUH IIepeHoca
HEUTPOHOB. AJITOPUTM BBIBOJIA.

Heo0OxonuMocTh BBeIeHUS MIPEIIOJIOKEHNS O BO3MOKHOCTHU Pa3ieNieHUs IEpEMEHHBIX.
ToueuHoe ypaBHeHHE KUHETUKH U €r0 UHTETpalIbHbIE TapaMeTphl.

OO6nacTh NpUMEHEHNS TOYCYHBIX YPAaBHEHUI KHHETHKH. 3aBUCUMOCTh YCIIOBUI
IPUMEHEHHS OT CIIOc00a BBEJICHHS PEAKTUBHOCTH.

0) KpUTEepUH OLIEHUBAHUS KOMIIETEHIIUH (pe3ybTaToB):
B kpuTepun OLieHKM 3HAHUH 110 3a4ETY BXOJAT:

1.ypoBeHb OCBOEHUS CTYJEHTOM MaTepuaia, MpelyCMOTPEHHOI0 yueOHON IpOrpaMMoii;
2. IOJIHOTA U IPABWJIBHOCTh OTBETA, CTENIEHb OCO3HAHHOCTH, IOHUMAaHUS U3y4EHHOT0;
3. 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;
4. OTBETHI Ha IONIOJHUTENIBHBIE BOIIPOCHI.

B) OITMCAaHHC IKaJIbl OLICHUBAHHW A

Onenka

Kputepuu onenkn

O1ianyHo
36-40

CTyaeHT N0oMKeH:

- IPOJAEMOHCTPHPOBATH TITYOOKOE M MTPOYHOE YCBOCHUE 3HAHUI
MIPOrpaMMHOTO MaTepuana;

- HCYEPIIBIBAIOIIIE, TTOCIIEI0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHHO
U3JI0KHUTh TEOPETUUECKUI MaTepHal;

- IPaBHIILHO (POPMYITMPOBATH OMPEICIICHHS,

- IPOJEMOHCTPUPOBATH YMEHHS CAaMOCTOSITEIbHOM paboTHI C
JIUTEpaTypoil;

- YMETh C/IeaTh BBIBOJBI 110 M3JIara€MOMY MaTepuaity.

Xopomo
30-35

CTyneHT NOoKeH:
- MPOAEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE MPOrPAMMHOTO
Marepuaa,
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- MPOJAEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETHUECKUX MMOHATHIA;
JIOCTATOYHO MOCJIEI0BATENFHO, TPAMOTHO U JIOTUYECKU CTPOMHO
M3NaraTb MaTepua;

- IPOJIEMOHCTPUPOBATH YMEHHUE OPUEHTHUPOBATHCS B JINTEPATYPE;

- YMETh CIIeNaTh JOCTATOYHO OOOCHOBAHHBIC BHIBOJIBI 10 H3J1araeMOMY

MaTepuainy.
Y 10BIETBOPUTEIIEHO CTyneHT noJmKeH:
25-29 - MPOJAEMOHCTPUPOBATH 00IIIee 3HAHNE U3y4aeMOro MaTepuaa;

- II0Ka3aTb 061uee BJIaJACHUC MMOHATUMHEIM arrapaToM AUCHUIIIIMHBI,
- YMECTb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTypOﬁ nsjaracMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO ITPOrpaMMoil yueOHyI0
JUTEPATYPY.

HeynosnersopurensHo | CTyaeHT 1EMOHCTPUPYET:

24 v MeHbl1Ie - HE3HAHUE 3HAYMTEIbHOM YaCTU MPOrPAMMHOI0 MaTepHraa;

- HE BJIa/ICHNE NOHATUHHBIM aIllapaToM AUCLHIIINHBL

- CYIIECTBEHHBIE OIMOKU NPU M3JI0KEHUHU YIeOHOT0 MaTeprana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOU
M3JIaraeéMoro BOIPOCa;

- HCYMEHHUE JIe1aTh BbIBOJBI 110 U3J1araéMOMY MaTepualy.

8.2.3 Konmponsnaa paboma Nel 1 cemecmp

a) THIIOBBIC 3a/IaHKs - OOpasell;
Bapuant 0
1. Dnexrpuueckas montHocTh ADC 1I'BT. Kakas Macca 0CKOJIKOB JieJICHUS HAKAIUTMBAETCS B
TOIUITMBE 32 OJUH Toj] padoThl? HackobKko OTIMYaeTCsa Macca OCKOJIKOB OT MAacChl
pazaenuBuxca saep? [pu nenenunu Boigensercs 200 MaB sueprun. KIT1J1=32%.

2. B pesynmbTaTe paJMaIlMOHHOTO 3aXBaTa HEHTPOHOB sAapamu 26U oOpasyeTcst HeCTaGHIBHOE AIPO

239U C JOCTATOYHO KOPOTKHUM IICPUOJOM IIOJTypaciaja. B koHIIe-KOHIIOB YCTaHAaBJIMBACTCA
PaBHOBCCHOC OTHOMICHUC KOJIUYCCTBA SAACP 239U K KOJIMYCCTBY SAACP 238U. KakoBo 310

PaBHOBECHOE OTHOIIEHHUE B INIOTHOCTH MOTOKA HeTiiporos 1.10%* em?ct. TMepuox monmypacmnana

anep 2°U pasen 23.5 munyThl. CedeHne paanualiOHHOTO 3aXBaTa HelTPOHOB sapamu 228U

paBHo 2,7 GapHa.

3. B naakputnueckuit (po = 0.5B5¢¢) BBEIM OTPULIATENBHYIO PEAKTUBHOCTD P1 TAKY0, YTO

s dexTuBHbII KOdQHUIEHT pa3MHOKEHHUs cTal paBHBIM Kspgp = 0.99. Haiinute 3HaueHue Ko

HaJIKPUTHYECKOTO PEaKTOpa U BBEACHHYIO PEAKTUBHOCTh B eAMHHIAX PBogg (Bopp = 0.65%) .

0) KpuUTepuH OlIEHUBAHUS KOMIIETCHIUH (pe3ynbTaToB):

B kputepun onieHKr 3HaHUN Ha KOHTPOJIbHOW paboTe BXOMAT:

1.3HaHUe TeOpeTUYECKOr0 MaTepuaa;

2. yMeHUe MPUMEHUTH JJAHHBIC 3HAHUS TIPU PEIICHIH MPAKTHYECKHX 3a/1a4,
3. 000CHOBAHHOCTH, YETKOCTh, KPATKOCTh M3JI0KEHUS OTBETA;

4. yMeHHWE POAHAN3UPOBATH TOYIEHHBIN pe3yIbTarT.

B) OIIMCaHUE LIKAJIbl OLICHUBAHUS:
3anaua 1 oueHuBaercs B 6 6aJUI0B, €CJIM PABUIBHO HAMMCAHBI (POPMYJIBbI, HalIeHbI

IMPpaBHUJIBHBEIC 3HAYCHUA 13 Ta6J'II/H_I HaHHBIﬁ, HaﬁjleH HpaBHHBHLIﬁ OTBCT U IMMPAaBHUJIBHO HAITUCAHBI

CANHUIBI U3MCPCHHUA.
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3anaua 2 oueHuBaercs B 7 0aJUI0B, €CIIM MPABUIBHO HAMMCAHBI (POPMYJIbI, HallIeHbI
MpaBWJIbHbBIE 3HAUYEHUS U3 TaOJIUI JaHHBIN, HalJIeH MPaBUJIbHBIN OTBET U MPaBUIILHO HAITMCAHbI
€MHULIBI U3MEPEHUS.

3anaya 3 oueHuBaeTcs B 7 0aJIOB, €CIIM MPaBUIILHO HAMMCAHbI (POPMYJIbL, HAlICHbI
NpaBUJIbHBIC 3HAYCHUS W3 TAOJIHIl JAHHBINA, HAWJCH MPaBUIBHBIA OTBET M MPABUIBHO HAIMCAHBI
€AVMHULBI U3MEPEHUSI.

8.2.4 Konmponvuaa paooma Ne2 1 cemecmp

a) THUIOBBIC 33/IaHUs - 0Opaszell;
BapuanT 0
1. H3BecTHO, uTO B peakTope, padoratoiem Ha MomHocTy 3200 MBT, 3a Bpems
KamnaHuu ucuesnu 4% tsokenbsix anep. [lonnas 3arpyska peakropa 66 TOHH TOIUIMBA B
BuJIe oOoramieHHo (5%) nByokucu ypana (UO2). KakoBa BeipabOTKa SHEpTUM 3a
kamnanuto (/[x). KakoBa qurensHocTs kKammnanuu (roxa). Kakosa rimyouna
BBITOPAHUSATOIUINBA, BEIpXKEHHAs B enuHuiiax MBT1-cy1/kr. B oqHOM akTe neneHus
BbIzenseTcs sHeprust 200 MaB.

2. Peaxrop Haxoamics Ha MormHocTH T net. Hajno HaliTH OTHOIIEHHE KOJTMYECTB JBYX
ockoiikoB fenenus (N1/N2), eciim 3TH OCKOJIKH JISJICHUST UMEIOT CIICTYIOLIHE
XapaKTePUCTHKH: KYMYJISTHBHBIE BEIXO/IbI paBHBI cOOTBETCTBEHHO &1 = 0,5% u & = 3,5%,
ceueHus noriouieHus paBHbl 61= 5000 6apH u 62= 50 GapH, NOCTOSIHHBIE pacaja paBHBI
M =10°ctui;=10" ¢l Uckomoe oTHOIIEHNE BHIMUCINTS IS ABYX 3HAYCHHIT
IUIOTHOCTEH OTOKa HEUTPOHOB M BpEMEH pabOThl PeaKkTOpa, paBHBIX COOTBETCTBEHHO D1 =
10%u/cm? ¢, T1=3 roma u @2 =5.10" w/cm? ¢, T2= 0,03 roxa.

3. CKkoibKO BpeMeHU MOoTpedyeTcs, YTOObl B PEaKTOPE CO CBEKUM TOILIMBOM C IJIOTHOCTHIO
nortoka HeiTponoB 10% n/cM%c Hakommnack KoHIeHTpanus aaep “*°Sm papnas 0,99 ot
acuMITOTHYecKOoi. CeueHne MOrTIOmeH s HeUTPOHOB aapamu *4°Sm cumurats pasroii 6.10*
OapH.

0) KpUTEpHUH OLICHUBAHUS KOMIIETCHIINH (PE3yJIbTATOB):

B kpuTepun orieHKM 3HAHUI Ha KOHTPOJIBHON paboTe BXOISAT:

1 .3HaHUE TEOPETUUYECKOTO MaTepuaa,;

2. yMeHHEe IPUMEHHUTDH JaHHbIE 3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a]1aY;
3. 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;

4. yMeHHe IPOAHATU3UPOBATh MOYUYEHHBIN Pe3yNbTaT.

B) ONMCaHUE LIKAJbl OLCHUBAHUS:

3anaya 1 oneHuBaeTcs B 6 6aJI0B, €CIIM NMPaBUIIBHO HAMCAHbI (POPMYJIbL, HAlIEHbI
MIPaBUJIbHBIE 3HAYCHUS U3 TaOJIMIl JAHHBIA, HAWJEH MpPaBUIBHBIM OTBET M MPABUILHO HAITMCAHBI
CANHUIBI U3SMEPCHHA.

3anaua 2 oueHuBaeTcs B 7 6aJUI0B, €CIIM MPAaBUIBHO HAMMCAHbI (OPMYJIbI, Hall1eHbI
IMPpaBHUJILHBEIC 3HAYCHUA U3 Ta6J'II/IH HaHHBIﬁ, HaﬁHCH HpaBI/IHI)HBIfI OTBECT U IMMPAaBUJIbHO HAlTMCAHBI
€IMHUIIBI U3MEPEHHUSL.

3anaya 3 oneHuBaeTcs B 7 0aJIOB, €CIIM MPaBUIIBHO HAMMCAHbI (POPMYJIbI, HAllIEHbI
NpaBUJIbHBIE 3HAYCHUS W3 TaOJIMI JAHHBIA, HAWJIEH MpPaBUIBHBIM OTBET M MPABUIBLHO HAITUCAHBI
CANHUIBI U3MECPCHMU.

8.2.5 Konmponvnas pavoma Ne3 1 cemecmp

a) TUIOBBIE 3aJaHUs - oOpasel:
Bapwuant 0
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1. Ornenure 3aBUCUMOCTb 3HAUEHUI M30BITOYHOTO KO3 PHIIMEHTa BOCIIPOU3BOACTBA OT
OTHOIIICHHUS KOJMYECTB AP 2> PU K KOIHYECTBY suep ~ocU I clydas OTCYTCTBHS YTEUKH
HeHUTpoHOB. [IpuHaTh, uTo 10% poOXkAArOIMXCS HEUTPOHOB MOIJIOUIAETCS BHE TOIINBA, YTO
CEUeHME 3aXBaTa HEMTPOHOB U CEUEHUS JICIEHUS HE 3aBUCAT OT 000TallleHUs TOIUIMBA.

2. OuenHnTte HEOOXOIUMBIH 3aac PEaKTUBHOCTH MPH 3a/JaHHOHN TIIyOMHE BBITOPAHHUS TOIUINBA
5% TspKENbIX A1ep, JVIMTEIIBHOCTH HaXOXKAEHUS TOIUIMBA B peakTope 3 roja, cunTas
CKOpOCTh MIOTEPU PEAKTUBHOCTH MTOCTOSIHHOM, U TEMI IIOTEPU 00YCIIOBIIEH TOJIBKO
YMEHBLIECHUEM KOJIMYECTBa JENIAIMXCS siiep (IoTepsl peaKTUBHOCTH U3-3a HAKOIUICHHS
OCKOJIKOB JIEJICHUsI KOMIIEHCUPYETCsl HAKOIIJICHUEM JIEISIIIUXCS SAep ITyTOHUS).

0) KpUTEpHUH OLICHHBAHUS KOMIICTCHIIMH (PE3yJIbTATOB):

B kputepun orieHKH 3HaHUI Ha KOHTPOJIBHOM paboTe BXOMAT:

1 .3HaHME TEOPETHUUECKOro MaTepuaa;

2. yMeHHe NMPUMEHUTH JJaHHbIC 3HAHUS NP PEIICHUH MPAKTUYECKHX 3a/1a4;
3. 000CHOBAaHHOCTb, YETKOCTb, KPATKOCTh U3JI0KEHHUS OTBETA;

4. yMeHUe IPOaHAIN3UPOBATH MOIYYEHHBIN pe3ysbTaT.

B) ONHCAHUE IIKAIbl OIICHUBAHUS:
3anava 1 onenuBaercs B 10 6amioB, eciiu IpaBUILHO HAMKUCAHBI (HOPMYIIbI, HAMIEHBI
MPaBUJIbHBIE 3HAYEHUS U3 TAOJIUI] JAHHBINA, HAWJIEH MPAaBWIHHBIA OTBET U MPABUIHLHO HAMMCAHBI
€AVMHUIBI H3MEPEHUS.
3anaua 2 ouenuBaercs B 10 0aiioB, eciy MPpaBHILHO HAMCAHBI (POPMYITBI, HAlACHBI
MpaBUJIbHBIC 3HAYCHUS W3 TaOJIUI] JaHHBINA, HAHJIEH MPaBWIBHBIA OTBET U MPABWIBHO HAITMCAHBI
eAMHUIBI U3MEPEHUSI.

8.2.6 Konmponvnas paboma Nel 2 cemecmp

a) TUIIOBBIE 3aJaHus - oOpasel;
BapuanT 0

1. VYcraHOBIEHO, YTO KOJIMYECTBO HEHTPOHOB PACTET B PEAKTOPE MO SKCIIOHEHITUATEHOMY
3akony: N(t)=n(0)exp(wt) ¢ mepuomom yaBoerus mMorHoctH T2=20c. B mpubamkeHnu oxHOM
IPYIIIBI 3aMa3/IbIBAIOIINX HEUTPOHOB HaiauTe C(t) u BerunciuTe otHouenue C(t)/n(t) mpu
creayroIumX 3HadeHusax napamerpos: A = 0,07 ¢c; A =1.10"c; B = 0,64%. Bouucnure Takxe
c(t)/ n(t) w1 cTaMOHAPHOTO COCTOSHUS pEeaKTopa.

Vkasanue. Mcnonp3yiite nHTErpanbHyo Gopmy ypaBHeHus aist C(t).

2. B peaxrop Obina BBegeHa peaktuBHOCTE 0.050. K MoMeHTY BpemeHu t* MomHOCTE peakTopa
nocturia 1000 Bt. Mcnonb3ys npubinkeHne MTHOBEHHOTO CKayKa, HalInTe MOIIHOCTb
peakTopa B MOMeHT BpemeHH t* + 500c, eciiu B MOMEHT BpeMeHHU t* B peakTop Hauaiau BBOJUTh
JIOTIOTHUTENBHO JMHEHHO BO BpeMEHHU peakTUBHOCTE off ¢ . PaccMoTpuTe Ba ciayyast a1 =0 u
oz = 1.10°.

CpenHee 3HaUeHHE MOCTOSHHOM paca/a 3anas3piBarolux Heiitponos A=0.1 ¢,

0) KpuUTepHuH OIEHUBAHUS KOMIIETEHIIUH (pe3ylbTaToB):

B kputepun onieHKr 3HaHUN Ha KOHTPOJIBHOW paboTe BXOMAT:

1 .3HaHUe TeOPEeTUYECKOr0 MaTepuasa;

2. yMeHUe MPUMEHUTH JJAaHHBIC 3HAHUS TIPU PEIICHUH MPAKTHYECKHX 3a/1a4,
3. 000CHOBAHHOCTH, YETKOCTh, KPATKOCTh M3JI0KEHUS OTBETA;

4. yMeHHUe POaHATN3UPOBATH TTOIYYEHHBIN pe3yIbTarT.

B) OIIMCaHUE LIKAJbl OLICHUBAHUS:
3anaua 1 ouenuBaercs B 10 GaysioB, eciu MpaBUIBHO HAMMCAHb! (POPMYITbI, HAlACHBI
MpaBWIbHbBIE 3HAUYEHUS U3 TAOJUI JaHHBIN, HAlJIeH MpPaBUJIbHBIN OTBET U MPaBUIIbBHO HAITMCAHbI
€MHULIBI U3MEPEHUS.
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3anaua 2 ouenuBaercs B 10 6ansios, eciau NpaBUIbHO HAMCAHbI (POPMYJIbI, HANACHBI
IIPABUJIbHBIC 3HAYCHUS U3 TaOJIMI JAHHBIA, HAWJEH NPaBUIIBHBIM OTBET M IPABUIILHO HAITUCAHBI
€MHULIBI U3MEPEHUS.

8.2.7 Konmponsnaa paboma Ne2 2 cemecmp

a) THUIOBBIC 33/IaHUs - OOpaszell;

BapuanT 0

1. C nomolipio 00palieHHOro pelieHns ypaBHeHNU KUHETUKH JUIsl peakTopa HalllJIl peaKTUBHOCTh
paBuyto p/B = 0,01. B npubnvkeHnn OHOM TPYIIIBI 3a1a3/bIBAIONINX HEHTPOHOB HAWINUTE MEPUO/T
YIBOEHUS MOIITHOCTU PEAKTOpa U BKJIAJl B U3MEPSIEMYIO PEaKTUBHOCTh, BHOCUMYIO COCTABIISIIOIIEH
coJieprKalleil MPOU3BOAHYIO KOJIMYECTBA HEUTPOHOB 110 BPEMEHM, I10J1arasi, YTO JOJIs 3aIla3 /IbIBaroIINX
HeiTpoHOB 0,64%, MOCTOSHHAS PAcIaja 3ama3AbIBAIOIINX HeiTponos pasHa 0,07c¢tu A = 1073c.

2.PeakTop ¢ ucrounukoM (0 = 5.10% H/c) HaxomUTCS B MOAKPHUTHYECKOM COCTOSHNH. KakoBbl OyayT
NOKa3aHUs peakTUMeETpa B IBYX ciyyasx. (1). B mporpaMMHoe o0ecrieyeHre peakTuMeTpa He BBEACHA
COCTaBJISIFOLIAsI, COIePIKAILasi UCTOYHUK HEUTPOHOB (p1/B). (2). B mporpaMMHOM obecrieyeHUn
UMEETCsI COCTABJISFONIAs, COAepIKaIas HCTOYHUK HEHTpoHOB (p2/B). Pacuerst (p1/B) u (p2/PB) Hamo
BBINTOJIHUTH B MIPUOJIMKEHUN OOPAIIEHHOTO PEUICHNS YPABHEHUH KHHETUKHU, UCIIONB3YSI CIEIYIOIINE
nannsie: v = 2,4; B =4.10; momsocTs peakropa 10BT; s momydenny suepruu 1 He0OX0AUMO
3,1.10%° nenenmii.

0) KpuUTepuH OlEHUBAHUS KOMIIETEHUUH (pe3yIbTaToB):

B kpurtepun onieHKH 3HaHUN Ha KOHTPOJIbHOW paboTe BXOMAT:

1 .3HaHME TEOPETHUYECKOr0 MaTepuana;

2. yMeHHe NMPUMEHUTH JJAHHbBIC 3HAHUS TPU PEIICHUH MTPAKTUYECKHX 3a/1a4;
3. 000CHOBaHHOCTb, YETKOCTb, KPATKOCTh U3JI0KEHHUS OTBETA;

4. yMeHHUe IPOaHAIN3UPOBATH MOIYYEHHBIN pe3ysbTarT.

B) OIIMCaHUEC IIKaJIbl OLICHUBAHU .
3anaua 1 ouenuBaercs B 10 GayioB, eciau NpaBUIBHO HAMMCaHb! ()OPMYIIbI, HAlAEHBI
IMpaBHUJILHBIC 3HAYCHUA 13 Ta6J'II/III I[aHHBII\/JI, HaI\/IljleH HpaBHJ’IBHBIﬁ OTBCT 1 MMPAaBHUJIbHO HAITUCAHBI
€IMHULIBI U3MEPEHHUSL.
3anaya 2 ouenuBaercs B 10 6amioB, eciiv IpaBUJIBHO HAMKUCAHBI (OPMYIIbI, HalIEHbI
NIPaBUJIbHBIE 3HAYCHUS U3 TaOJIMIl JAHHBIA, HAWJEH MpPaBUIBHBIM OTBET M MPABUIBLHO HAITUCAHBI
CANHUIBI U3MEPCHHA.

8.2.8 Jlabopamopnuie padbomuol

a) TUIIOBBIE 3a/1aHUs - 00pa3ell:
JLp. 1 "YpaBHeHHe TOYE€YHON KMHETHKH Oe3 ydyeTa oOpaTHbIX CBsizell. BBOJI peakTHBHOCTH B
KpUTHYECKHUI peakTop"
XoJ paboTh:

1. 3anaiiTe 1010 3ana3/bIBAIOIINX HEUTPOHOB, COOTBETCTBYIOIYIO , BpeMsl )KU3HU HEUTPOHA U
MOTOK HEUTPOHOB (TporpaMma aBTOMAaTHYECKU POU3BEIET pacueT YUCiia HEUTPOHOB) JIJIsl TETLIIOBOTO
peakTopa (Harpumep, BBOP).

2. Ha npuMepe HECKOIBKUX KPUBBIX U3yUUTE NTOBEACHUE PEAKTOpA MPU BBOAE MOJIOKUTEIBLHON 1
OTPHULATENIbHON PEaKTUBHOCTH (PEaKTUBHOCTD 33J]a€TCs B OJSAX [, IOCTPOUTH 1O 4 KPUBBIX).
OOparuTte BHUMaHUE HA TO, KaK BIMSAIOT MTHOBEHHBIE U 3alla3/IbIBalOIIie HEUTPOHBI Ha TOBEJICHHE
peakTopa.

3. V3yunTe BIMSAHUE BEIMUYUHBI CPETHETO BPEMEHH JKU3HU HEUTPOHA Ha MOBeIeHue peakTopa (3
KpUBBIE).

4. PaccMoTpuTe, Kak BIUSET BeJIMUMHA SHa MOBEACHHE peakTopa (4 KpHUBbIE).

U235
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5. [loBropuTe myHKTHI 2 1 4 [UIsl clly4dasi, KOTJa BBOJUMAasl pEaKTUBHOCTh BhIpAXKEHA B €AMHULIAX
AK/K.

6. CmonenupyiTe pa3roH peakTopa 0e3 yueTa 3ama3pBalonuX HEUTPOHOB.

7. TloaroroBbTe MHIUBUAYATBHBINA OTUYET 1O padoTe. OTUET TOKEH COJIEpKaTh: TpadudecKue
3aBHCHMOCTH MOBEJCHUS peakTopa AJis pa3IMyHbIX BApHAHTOB pacyeTa (MOKHO J1aTh KaYeCTBEHHOE
MPEJICTAaBICHUE KPUBBIX, HO C COOJIFOICHUEM MacIITada v 3HAY€HUH 110 OCSIM); JaHHBIE, 0 KOTOPBIM
OBLIM MOJTY4YEHBI KPUBBIE; TAKKE OTUYET JOJKEH COIEP)KAaTh CUCTEMATU3UPOBAHHBIE PE3YIbTaThI
pacyeToOB U APryMCHTHPOBAHHBIC BBIBOABI U3 UX COIIOCTABJICHUA U aHAJIU34.

0) KPUTEpPHUU OIICHUBAHUS KOMIIETEHIIUH (pe3yIbTaTOB):
[Tokazarenu U KpUTEPHUU OLIEHKH JITAOOPAaTOPHBIX PadOT:
4-5 OaoB:
- TpaBWJIBHOE BBINOJIHEHHE J1a0OpaTOpPHO pabOThl B COOTBETCTBHH C METOIMKOW, KOPPEKTHOE
MPUMEHEHUE TOJIYYSHHBIX 3HAHWU Ha MPAKTHUKE, CBOCBPEMEHHAs Cljada OTYeTa, MPABUIHHBIC OTBETHI
Ha BOIPOCHI BO BPEMsI 3allIUThI Ja00paTOpPHOiT pabOTHI.
3-4 Ganos:
- TIPAaBWJIBHOE BBINIOJHEHHE JTA0OPAaTOPHON pabOThI B COOTBETCTBHU C METOJMKOM, XOpoIlee 3HAHHUE
TEOpEeTUYEeCKOl 0aspl, B IIEJIOM BEpHAs TOCTAHOBKA IEJICH W 3aJad, PEHICHHEe OCHOBHBIX 3ajad,
CBOCBPEMCHHAS Cllavya OTYETa.
1-2 6annos:
-ci1aboe 3HaHKME TEOPHU, HECBOCBPEMEHHOE BBINOJIHEHHE PA0OThI, HECBOCBPEMEHHAs 3aIuTa padoThI,
HE3HaHHE OTBETOB Ha BOIIPOCHI MPETOIaBATEIS.
0 Gammnos:
- HEBBIITOJTHEHHE PAOOTHI.
B) OINKCaHUE IIKAJIbI OI[CHUBAHUS:
3-5 6amtoB — maboparopHas paboTa 3auTeHa;
0-2 — 6amnoB — naboparopHas paboTa OTAaeTcs Ha 10pabOTKYy.

8.3. MeToanueckne mMaTepualibl, Onpeaesiomye MNpoueaypbl OLEHMBAHUS 3HAHWI, YMeEHHIA,
HABBIKOB M (WJIM) ONBITA [IeATEJNbHOCTH, XapaKTEePU3YKIIUX J3Tanbl (OPMHUPOBAHUA
KOMIIeTeHIIMH

PeliTuHroBas oLleHKa 3HAaHUH ABIIAETCS MHTETPAJIbHBIM IIOKA3aTEIEM KaueCTBA TEOPETHUUECKUX
U NpPAaKTUYECKUX 3HAHWW W HABBIKOB CTYACHTOB [0 JAMCLUMIIMHE M CKJIAJbIBACTCS W3 OLEHOK,
MOJIyYEHHBIX B XOZ€ TEKYILET0 KOHTPOJIS ¥ MPOMEKYTOUHON aTTECTALlUN.
Texyiuit KOHTPOJIb B CEMECTpPE MPOBOAUTCS C LIEJIbI0 0OECIeUeHUs] CBOEBPEMEHHON 00paTHOM
CBSI3H, JUIs1 KOPPEKLUHU 00y4eHUs!, aKTUBU3ALUN CAMOCTOSATENIbHOM pabOThl CTYICHTOB.
[IpomexyTouHas aTrecrauus MpeJHa3HAuYe€Ha s OOBEKTHUBHOIO TMOJTBEPKICHUS H
OLIEHUBAHMsI JOCTUTHYTHIX PE3yJIbTaTOB 00YUEHHUs NOCIIE 3aBEPILICHHS U3YUEHUS TUCIUIITNHBI.
Texymuit KOHTPOJIb OCYLIECTBIISAETCS ABA Pa3a B CEMECTP:
1 cemectp
KOHTpoJsibHast Touka Ne 1 (koHTposibHas paboTa 1) u koHTpoiabHas Touka Ne 2 (KOHTposibHas padboTa 2,
3).
2 ceMecTp
KOHTpoJbHas Touka Ne 1 (koHTposbHas padorta 1) u KoHTposabHAsA Touka Ne 2 (KOHTpoJsibHas paboTa 2,
nmaboparopHas padorta 1-3).
Pe3ynbrarhl TEKylIEro KOHTPOJS M IPOMEXKYTOUHOM arTecTaluy IOJBOAATCA IO LIKaje
0aJUTbHO-PEUTHHTOBON CUCTEMBI.

1 cemectp
Bua xkonTposs Jran peiTHHroBoOH cucreMbl OueHOYHOE Baun
Cpeacreo MuanmMym Makcumym
Texymuii KonTpoabHas Touka Ne 1 12 20
Kontponpnas padota 1 12 20
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KonTpoabHasi Touka Ne 2 24 40
KontponbHas pabora 2 12 20
KonrponbHas pabora 3 12 20
[IpomexyTOUHBIH 3auer 24 40
Bormpoc 1 12 20
Bormpoc 2 12 20
HUTOI'O no aucuumivge 60 100
2 ceMecTp
Bua xonTpoJs JTan peMTHHroBOM crucrteMbl OUEHOYHOE Bann
CPEACTBO Munumym Makcumym
Texymuii KonTposabHas Touka Ne 1 25 40
KontponbHas padota 1 10 20
JlaboparopHas pabdora 1-5 15 20
KonTpoabHasi Touka Ne 2 11 20
KontposbHas padora 2 11 20
IIpomexyTOUHBIH JK3aMeH 24 40
Bormpoc 1 12 20
Bormpoc 2 12 20
HUTOTI'O no gucuuninze 60 100

Omnpenesienne 00HycoB u mrpagos

Bonycel: moormpurtenbHbie 0aMIbl CTYACHT MOJTYYaeT K CBOEMY PEUTHHTY B KOHIIE

ceMecTpa 3a aKTUBHYIO U PErYJSIpHYIO pa0oTy Ha 3aHATHIX, 32 5 6aJIoB

[To IMonoxenuro 60HYC (TIpeMuaTbHbIC 0AJUTBI) HE MOKET MPEBHIIIATH 5 0aJJ10B.

[tpadsl: 32 HECBOEBPEMEHHYIO ciauy pedepara MaKCUMalbHas OI[EHKa MOKET ObITh CHIKeHa Ha 20
%;

IIpY IOBTOPHOM HAaIMCAaHUHU KOHTPOJIBHOM paboThl MaKCHMasbHas OLEHKAa MOKET ObITh CHIDKEHA Ha
20% .

[Tpouenypa oneHUBaHUS 3HAHUM, YMEHHI, BIAACHU 110 TUCIUIUIMHE BKIFOYAECT YUET
YCIICHIHOCTH IO BCEM BHUAaM 3asABJICHHBIX OLICHOYHBLIX CPCICTB.

KonTponbHas paboTa mpoBOIUTHCS Ha MPAKTUYECKUX 3aHATUAX M BKIIOYAIOT 33/1a4U 110
MpEeABIYIIUM pasfienam. bamibl GOpMHUPYIOTCS COTIIACHO KPUTEPHUSM.

[To okOHYaHUY OCBOEHUS AUCHUILTUHBI TPOBOAUTCS TPOMEKYTOUHAS aTTECTAllMs B BUE
3aueTa(dK3aMeHa), 9YTO TO3BOJISAET OIICHUTh COBOKYITHOCTh IMTPHOOPETEHHBIX B TIpOIecce 00yICHHUS
koMmreTeHIui. [Ipy BeICTaBI€HUH UTOTOBOW OIICHKH MPUMEHsIETCS 0alIbHO-pEHTHHTOBasI CUCTEMA
OIICHKH PE3YJIHTAaTOB O0yUEHHUSI.

3aueT(9K3aMeHa) MpeIHa3HaueH AJIsl OLIEHKH paboThl 00ydaroIerocss B Te4€HUEe BCEro CpoKa
HU3YUCHUA JUCHUIIJIMHBI U IPHU3BaH BBIABUTH YPOBCHB, IPOYHOCTE U CUCTEMATHUYHOCTE ITOJTYUCHHBIX
00y4JaromuMCcsl TEOPETHUECKUX 3HAHUN M YMEHHI MPUBOAUTH MTPUMEPHI MTPAKTHIECKOTO
MCIIOJIb30BaHUs 3HaHUH (HalpuMep, IPUMEHATh UX B PEIIEHNUU MPAaKTUYECKUX 3a/a4), IPHOOpEeTeHUs
HABBIKOB CAMOCTOATEIHHON PabOTHI, pa3BUTHs TBOPUECKOTO MBIIILICHUS.

Onenka chopMHUPOBAHHOCTH KOMITETCHIINM HA 3a4eTe(dK3aMeHe) Ui TeX 00yJaronuxcs,
KOTOpPBIE MPOIYCKAIN 3aHITHUS U HE YIaCTBOBAJH B MPOBEPKE KOMIIETEHITUI BO BpeMSs U3yUEHUs
JUCHOUIIIIMHBI, IPOBOJAUTCS IMMOCIIC HHAWBHUAYAJIBHOI'O CO6€C€HOB3HI/I$I C IMperogaBaTecyieM 110
MPOMYIIEHHBIM WM HE YCBOCHHBIM 00YYarOIIMMCS T€MaM C TIOCTIEAYIOIeH OIeHKON caMOCTOATEIHHO
YCBOEHHBIX 3HAHUH Ha 3a4eTe(9K3aMEeHe).

8.4. llIkasaa oneHKH 00Pa30BATENbHBIX H0CTHKEHHIH

HtoroBast aTrecraius 1o AUCHUIUIHNHE olleHuBaeTcs mo 100-0amibHOM MIKaie U MpeaCcTaBIseT
cymMmy OayioB, 3apa0OTaHHBIX OOYYaIOIIMMCS TIPU BBHIMOJHEHWW 3aJaHUN B paMKax TEKyIIed Hu
MIPOMEKYTOUYHOU aTTECTAINH
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Cymma
oannoes

Ouenka no 4-x 6an1bHOU WKaAE

Ouyenka
ECTS

Tpebdosanun Kk ypoenio oceoenus
YUeOHOoU OuCUUNIUHDL

90-100

5- «comauunoy/ «3aumenoy

OreHKa «OTIMYHOY BBICTABIISIETCS
oOydJaroniemMycsi, €Clid OH TJTyOOKO
Y IPOYHO YCBOWJI MPOTPAMMHBIIN
Marepuall, NCYEePIBIBAIONIC,
MOCJIeI0BATENbHO, YETKO U
JIOTHYECKHU CTPOMHO €ro MU3Jiaraer,
YMEET TECHO YBSI3BIBATH TCOPHIO C
NPaKTUKOM, UCTIONB3YyET B OTBETE
MaTepua; MOHOTpapuIecKOn
JUTEPATYPHI

85-89

75-84

70--74

4 - «xopowor/
«3a4meHo»

65-69

60-64

3 - «y0osremsopumenvroy/
«3a4meHo»

O11eHKa «XOPOIII0» BHICTABIISIETCSI
oOyuJaroiemMycs, eciii OH TBEPIO
3HAeT MaTepuall, (PaMoOTHO H IO
CYILECTBY M3JIaraet ero, He
JIOIYCKast CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOMPOC

OueHka «y10BJIETBOPUTEIBHOY
BBICTABIISICTCSl 00yUJaIOMEMYyCs,
€CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'0 MaTepuajia, Ho He
YCBOMJI €T0 JIeTajeH, 10IyCKaeT
HETOYHOCTH, HEJOCTATOYHO
paBHIbHbBIE (POPMYITHPOBKH,
HapyILIEHUs JOTHYECKON
MOCJIEIOBATEIbHOCTH B U3JI0KEHUU
IPOrpaMMHOTO MaTepHraia

0-59

2 - «HEeY0081emEOPUMENbHOY/
«He 3aUmeHO»

OneHka «HeyI0BIETBOPUTEILHO
BBICTABIISIETCS 00yYaromeMycs,
KOTOPBIN HE 3HAET 3HAYUTEIBHON
4acTH MPOrPaMMHOI0 MaTepuana,
JIOIIYCKAET CYIIECTBEHHbIE
omn6Oku. Kak mpasuio, oneHka
«HEYAOBIETBOPUTEIIBHO» CTaBUTCS
oOyuaroiumcsi, KOTOpble HE MOTYT
IPOIOJKUTH 00yUueHue 6e3
JIOTIOTHUTEIIBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH AUCIUILINHE

9. MEPEYEHh OCHOBHOM ¥ JOMOJHUTEJIbHON YYEBHOM JIUTEPATYPBI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCHHUILIAHBI

@) OCHOGHAA yueOHasn numepamypa:
1. ADC ¢ peaktopom turia BBOP-1000. OT ¢hu3ndecknx 0CHOB SKCILTyaTaIliHy J0 SBOJTIOINUN MTPOCKTA
: Hayu. m3ganue / C. A. Aanpymeuko [u np.]. - M. : Jloroc, 2010. (150 5k3)

2. ®u3nKa " dKCIUTyaTal[MOHHbBIe pekuMbl peaktopa BBOP-1000 [DnexTpoHHEIH pecypc] :
monorpadus / B. W. benozepos [u ap.]. - Mocksa : HUSAY MU®U, 2014. [Pexum noctyna

http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?

C21COM=F&I121DBN=pdf&P21DBN=BOOK&path=book-
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mephi/Belozerov_Fizika_i_ekspluatatsionnye_rezhimy_reaktora VVER-
1000_2014&page=1&7211D=1064A5E5E9HIP5M0TO01013 29.05.2015]

3. CaBanzep, B.1. ®usndeckas Teopus sIepHBIX peakTOPOB [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue st By3oB / B. . CaBanaep, M. A. YBakuH. - MockBa: HUAY MUDUN.Y.2 : Teopus
BO3MYIIECHUN U MEJUICHHBIE HECTAallMOHApHBIE Mpotiecchl. - [b. m.], 2013. [Pexxum noctymna
http://library.mephi.ru/Data-IRBIS/book-

mephi/Savander Fizicheskaya teoriya yadernyh reaktorov ch.2 2013.pdf 29.05.2015]

0) OonoanumenvHan yueoHas aumepamypa:

1.OcHOBBI TEOpUU U METOABI pacyeTa AepHbIX peakTopoB. [loa pepakueii I'.A. bars. Mockaa,
Dneprousznart, 1982. (149 sk3)

2.I'aneB 1.X. ®usuka saepHbIX peakTopoB. MockBa, DHeproaromusaar, 1992.

3. ®eiinbepr C.M., llIuxos C.b., Tposuckuii B.b. Teopus snepubix peakropos. B 2-x Tomax.M.:
Atommznar, 1970.(95 3k3)

4.benn /1., I'necton C. Teopus siaepHbIx peakTopoB. ATomu3zar, 1974. (10 sk3)

5.Mapuyk I".11. Merons! pacuera sinepHbIX peakTopoB. ['ocatomusaar, 1961.

6.BeitnOepr A., Burnep E. ®usnueckas Teopus saepHbix peaktopos. NI, 1961.(1 3k3)

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJAUMBbIX J1JIs1
OCBOEHMUSA JUCIIAITJIMHBI

http://ibooks.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://kuperbook.biblioclub.ru
http://www.studentlibrary.ru
http://library.mephi.ru

11. METOJIMYECKUE YKA3ZAHUS J1J151 OBYYAIOIMXCS IO OCBOEHMIO
T CHUTIIMHBI

[InanomepHas opraHu3anus NOCIENOBAaTENbHOCTH PA3JIUYHBIX BHJIOB AyJUTOPHBIX 3aHATHU
(JlekuMi W NPAKTUYECKUX 3aHATHI) B COYETAaHMM C BHEayJUTOpHOW palotoit cryneHta. Ilpu
U3JI0’KEHUU PA3/IeoB (TeM) yKa3aHHe Ha CBSI3b C yU€OHBIM MaTepuaioM APYTUX AUCLUMILINH Y4eOHOTO
IUIaHa, a TakkKe MPaKTUYECKMMM TMPUWIOKEHUSIMH K  TEXHOJOTHUH  KHJIKOMETAITTMYECKUX
terioHocuteneil.  CucremaTuueckue  MHAMBHIyallbHble  KOHCyJbTanuu.  CTUMynupoBaHue
UCIIOJIb30BaHUS B Ipoliecce 00yuyeHHs] KOMIbIOTEPHONW TEXHUKU U MH(POPMALIMOHHBIX TEXHOJIOTHH.

Bun yuebnbsix Opranuzanys AesITeIbHOCTU CTyIeHTa
3aHATUN
Jexuus Hanucanue KOHCIIEKTa JIEKIMH: KpPaTKO, CXEMaTHU4YHO, II0CJIEI0BATEIbHO

(uKCUpOBaTh OCHOBHBIE IOJIOKEHUS, BBIBOJBI, (OPMYIHPOBKH, 0O0OOIIEHUS;
MOMeuaTh Ba)KHbIE MBICIIH, BBIIEISATH KIIOUEBBIE CIIOBA, TepMUHBL [IpoBepka
TEPMHUHOB, NOHATUN C NOMOIIBIO SHUIMKIONEANN, CIOBAapeH, CIPABOYHUKOB C
BBIIIMCHIBAHUEM TOJKOBaHUN B TeTpags. OO003HAUUTH BOMPOCHI, TEPMHHBI,
MaTepuaj, KOTOPBIA BBI3BIBAET TPYAHOCTH, MOMETUTh U IONBITATHCS HAUTH
OTBET B DPEKOMEHJAyeMoHl mureparype. Eciu caMoCTOATENBHO HE ynaaeTcs
pa3o0parbcsi B Marepuaie, He0OXOIUMO CHOpPMYJIMpOBaTH BOIMPOC M 3aaThb
MpernoaBaTesio Ha KOHCYJIbTAllUY, HA MPAKTUYECKOM 3aHITHH.

[TpakTueckue [Ipy OArOTOBKM K MPAKTHYECKUM 3aHSATHSIM MOBTOPUTH OCHOBHBIE MOHSATHS IO
3aHSTHS TEMaM JIEKIMOHHBIX 3aHATUN 3afaHus. Pelas mnocTaBieHHbIE 3aJaHuS,
MIPE/IBAPUTENIbHO TOHATh, KaKOW TEOPETHYECKUI MaTepuan HYXHO H3YYHTb.
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IIpy BO3HMKHOBEHUH TPYAHOCTEH C peleHHeM WIM [OHUMaHHEM
chopMyIMPOBATh U 33]1a4 BOMPOCHl TPENOAaBATEIIO

JlaGopaTopHsble [Ipu moaroroBke Kk a0OpaTOpHbIM paboTaM CleqyeT O3HAKOMUTBHCS C
3aHATHUS METOJIMYECKUMHU PYKOBOJICTBAMHU IO paboTe C HM3y4yaeMbIMU HPOrPAMMHBIMH
KOMIUIeKcaMH. Ba)XHO BHUMATEIbHO O3HAKOMHUTBCA C (YHKIHMOHAJIOM U
BO3MOXXHOCTSIMU JaHHBIX KoMIUIekcoB. [Ipu 3amure naGopaTopHbIX paboT
BKHO JIETAJILHO pa3Ouparbes B TeopeTndecknx acnekrax [1K.

Joxuan [Touck nutepaTypsl U cocraBieHue O6ubnrorpaduu, ucmnoib3oBaHue ot 3 A0 5
HAay4YHBIX pPa0OT, H3JIO)KEHHE MHEHHsS aBTOPOB W CBOEr0 CYXICHHS II0
BHIODAaHHOMY  BOIIPOCY;  M3JI0KEHHE OCHOBHBIX  aCHEKTOB  MPOOJIEMBI.
O3HAKOMHTBCS CO CTPYKTYPOii M 0(hOpPMIIEHHEM JTOKJIANA.

Pedepar [Touck nutepaTypsl U cocraBieHue 6ubianorpaduu, ucnonb3oBanue ot 3 10 5
HAay4YHBIX pPa0OT, H3JIO)KEHHE MHEHHsS aBTOPOB W CBOEr0 CYXICHHS II0
BHIODAaHHOMY  BOIIPOCY;  M3JI0KEHHE OCHOBHBIX  AaCHEKTOB  MPOOJIEMBI.
(O3HAaKOMUTKCS CO CTPYKTYpOil 1 oopMiIeHHEM pedepara.

KonnoxBuym PaboTa ¢ KOHCIIEKTOM JIEKLIUH, TOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIPOCAM
u Jp.

WunuBunyansnoe  |[Ipu BeIOMTHEHMN MHAMBHIYaTbHBIX 33IaHU HEOOXOIMMO CHavaia MpOYUTaTh
JIOMAIITHEe 33/IaHie |TEOPUI0 M M3YyYUTh MPHUMEPHI MO KKIOW TeMe. Perras KOHKpETHYIO 3ajady,
IIPEIBAPUTENIBHO CIIEyET MOHATh, YTO Tpedyercss oT Bac B naHHOM ciydae,
KaKoi TEOpeTHUECKUd MaTepuall HYXKHO HCIOJIb30BaTh, HAMETHTH OOLIYIO
cxemy pemierus. Eciu Bel pemranu 3agady «mo o0pasiy» pacCMOTPEHHOTO Ha
ayTUTOPHOM 3aHSATUU UM B METOJUYECKOM MOCOOUHU MPUMEPA, TO KENATeITHHO
mociie 3Toro o0JayMarh TPOILECC pEeHICHHs W MOMpoOOBaTh  PEIIUTH
AQHAJIOTUYHYIO 33/1a4y CaMOCTOSITEIbHO.

[TonroroBka k [Ipy moaroTroBke K 3adeTy HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCHEKTHI
3a4yeTy JIEKUUH, peKOMEHAYEMYIO JINTEPATYPY, IePEUeHb PECYPCOB CETH UHTEPHET.
JIOTIOJIHUTENBHO K M3YYEHHUIO KOHCIEKTOB JEKIUN HEOOXOJUMO MOJIb30BaThCS
yuyeOHMKaMu MO SACPHBIM TEXHONOTUsM. BMmecTo «3aydynBaHUS» Marepuania
BaXHO JOOHMTHCS MOHUMAHUS U3y4aeMbIX TeM AMCUHUIUIMHBL [Ipu moaroroBke x
3a4eTy HYKHO OCBOMTh TEOPHUIO: pa3o0paTh ONpEeIeNeHHs BCEeX IOHSATHH,
paccMOTpeTh MPUMEPHI U CAMOCTOSITENILHO PEIIMTh HECKOJIBKO THUIIOBBIX 3a]1a4
u3 Kaxaou temsl. [lpu pemeHnn 3agayd Bcerja HEOOXOAUMO KOMMEHTHPOBAThH
CBOM JICHCTBUS M HE 3a0bIBaTh O COJAEPKATEIIbHON HHTEPIPETAIIUH.

[TonroroBka k [Ipy moAroTroBke K 3K3aMeHY HEOOXOIUMO OPUEHTHPOBATHCS Ha KOHCIIEKTHI
9K3aMEHy JeKUUH, 3aladd OPAKTHUYECKHUX 3aHITHH, PEKOMEHAYEMYIO JHTEpaTypy H
UHTEpHET HCTOYHMKH. BMecTo «3ayuynmBaHus» MaTepuaysa BaXHO JIOOUTHCS
MTOHUMAaHWSI U3Y9aeMOU JUCIUTUINHBL.

12. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O MTPOIECCA 11O JUCHUIIVIMHE,
BKJUIIOYAS HEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

12.1. Ilepeuens unpopmayuoHHbIX MEXHONOUIL
— Mcnonb30BaHmne 3IEKTPOHHBIX MPE3CHTAIIUHN MTPU MTPOBEICHHUH JICKIMOHHBIX U MTPAKTUYECKHUX
3aHIATHUH.

12.2. Ilepeuensv npozpammnozo obecneuenusn
— [Iporpammsl, TeMOHCTpaIu BUaeo MatepuainoB (mpourpeiBarens «Windows Media Playery).
— IIporpammbl 7151 IEMOHCTpALMU U co3/1aHus npe3eHTanuil («Microsoft Power Pointy).

13. OIMMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IJ

OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA ITO JUCHUIIJIMHE
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VYuebnast ayauropusi Ha 20 MECT ¢ MyJIbTUMEIUHHBIM 000pyI0BaHHUEM, IPOTPaMMHOE OOecriedeHrne
JUIsl KOMITBIOTEPHBIX Npe3eHTanui. Jlocka. JIabopatopHbie paGbOThI MPOBOIATCS B AUCIUICHHOM KJlacce
2-321.

14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbBI

14.1.

Ilepeuens

o6pa306ameﬂbnb1x mexuonozuﬁ,

06pa303ameﬂbnozo npouecca no 0ucuunﬂune

UCnoib3yemoslx

npu ocyuwiecmeileHuu

Bun 3anstuii (J1ekuusi,

HanmeHoBaHHe aKTHBHBIX

Ne HaumenoBanue KouunyecTBo
ceMHHAapBbI, U HHTEPAKTUBHBIX (hopM
I | TeMbl JMCHHUIJIHHBI aK. 4. o
NpaKTHYeCKHe 3aHITHS) NpoBe/ieHUs 3aHATHIA
[Tpununsr paboThl Jlexuus, nekuus-oecena,
1 |#mepHOrO peakTopa. JICKIKH /TIPaKTHIECKUE 12 JUCIYT, BU3yaJIbHBIH
3aHATHUSA ceMHHap ¢ pazdopom
KOHKPETHBIX 3a/1a4
[enHoi1 mpouecc Jlexuus, mekuusa-Oecena,
o |ReneHus. JIEKIHH /TIPaKTHIECKUE 10 JUCIYT, BU3yaJbHBIH
3aHATHUS ceMHHap ¢ pazdopomM
KOHKPETHBIX 3a/1a4
N3menenue Jlexnus, nekuusi-Oecena,
3 [HYKHMAHOTO cOCTaBa | JEKIHHA /mpakTHyueckue 12 JUCIYT, BU3yaJIbHBIH
TOIUTMBA IIPHU padboTe 3aHATUS ceMHuHap ¢ pazdopom
peaxkTopa KOHKPETHBIX 3a/1a4
BocnpouzBoactso Jlexuus, nekuusi-Oecena,
4 |VIPHOTO TOTUIHBA. JeKIMK /TPaKTHYECKHE 6 JUCITYT, BU3YyaJIbHBIN
3aHSATUS ceMuHap ¢ pazdoopom
KOHKPETHBIX 337124
OOpaTHbIe CBA3H. Jlexuus, auc
P JeKIMK /TPaKTHYECKHE H ZH YT,
5 6 BU3YyaJbHbBIN CEMUHAP C
3aHSATHUS
pa300pOoM KOHKPETHBIX
3anac peakTUBHOCTH Jlexuus, mekuusg-oecena,
G |M €0 KOMIeHCauus. JIEKIHH /TPaKTHIECKUE 5 JUCTYT, BU3yaJbHBIH
3aHSATHUS ceMuHap ¢ paz0opom
KOHKPETHBIX 3a/1a4
YpaBHeHuUs nepeHoca
N Jlexuus, mekuusg-oecena,
HeWTpoHoB, YIIH, u .
Jlexknuu/mpakTHIECKUE JUCTYT, BU3yaJbHBIH
7 |ero compsiKeHHOE 17
3aHSATHUS ceMuHap ¢ paz0opom
ypaBHEHHUE B
. KOHKPETHBIX 3a7a4
onepaTtopHou Gopme.
OIHOCKOPOCTHOE, Jlexnus, nekus-0ecena,
g |CTauMoHapHoe Jlekuuu/mpakTudeckue 18 JCITYT, BU3yaJIbHBIN
yYpaBHEHUE NIEPEHOca 3aHATUSA ceMuHap ¢ pazdbopom
HEHUTPOHOB. KOHKPETHBIX 3aJ]1a4
CnexTp HEUTPOHOB
JUTSl CTallMOHAPHOM, Jlexuus, nekuusi-Oecena,
9 TOMOTEHHOM, JICKIUH /TIPAKTHYCCKHE 8 JUCITYT, BU3YaJIbHBIN
OECKOHEUHOU Ccpeibl 3aHATUSA ceMuHap ¢ pazdbopom
Pa3MHOXKarOIIEeH KOHKPETHBIX 3a]1a4
Cpebl.
BeIBO ypaBHEHMI
10 |kuHETHKH C JIEKIIUU 8 Jlexmus
MCIIOJIH30BaHUEM

31




HECTALMOHAPHOTO
YpaBHEHUS IIepeHoca
HEUTPOHOB U
CONPSIKEHHOTO
YCIIOBHO-
KPUTHYECKOTO
YpaBHEHUS.

11.

BriBox ypaBHEHUs
KMHETUKA UCXOs U3
OanaHca «CpeIHUX»
HEHUTPOHOB.

JIEKIIUHA

Jlexnus, nekuusa-6ecena

12.

AHalnuTHYeCKUE
peLIeHUs] ypaBHEHU I
KUHETHKH.

JeKIUY [TPaKTUYECKUE
3aHSTUS

15

Jlexuus, nekuus-6ecena,
JUCITYT, BU3yaJIbHBIN
ceMMHap ¢ pazbopoM

KOHKPETHBIX 33184

13.

Koaddurmentsr
PCaKTUBHOCTH U UX
OLICHKA JIJIS
U/ICTH3UPOBAHHOTO
TOMOTEHHOTO
peaxTopa.

JIEKIIUHA

Jlexknmsa

14

KoadpurmenTs!
PEaKTUBHOCTH U
3amachl peakKTUBHOCTH
111 peaktopoB BBOP,
PBMK, BH.

JICKIINHU

Jlexusa

15.

YpaBHeHUd
JIMHAMUKH PEAKTOPOB.

JICKIINHU

Jlexusa

16.

AHalnuTHYeCKUue
peuieHus 3a1ay 1o
JTMHAMUKE PEAKTOPOB.

JeKIUY [MIPaKTUYECKUE
3aHATHSA

Jlexuus, nekuus-oecena,
JUCITYT, BU3yaJIbHBIN
ceMMHap ¢ pazbopoM

KOHKPETHBIX 3a7a4

17.

Ananu3
PEAKTUBHOCTHOM
aBapuu Ha 4-om Oyi0Ke
UepHOOBUTBCKOM
ADC.

JICKIINH

JeKuug-oecena

14.2. Kpamkuii mepmunonocuieckuil cnoeaps
ADC- aTromMHas 3J€KTPOCTaHIUS

CIIP — camononaepKuBaroIascs UenHas peakius
TBC —remnoBbiaensionias coopka

TB3JI — TeninoBBIASISIOMUN AIIEMEHT

BBOP — Bo/10-BOISIHOM SHEPTETHUECKUN PEAKTOP
PBM-K — peaktop 601b110i MOITHOCTH KaHAJIbHBIN
BH — ObIcTphIii HaTpHUEBBIN PEaKTOP

VIIH — ypaBHEHHE IIEPEHOCA HEUTPOHOB

3H — 3anma3pIBaronMe HEUTPOHBI

15. OCOBEHHOCTHU PEAJIM3ALIMU JUCHUTIJIMHBI J1SA THBAJINJOB U JINIL

C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

B cootBercTBHM ¢ MeTOAMYECKMMH peKoMeHaanusaMu MunoOpuayku P® (ytB. 8 anmpens 2014

r. No AK-44/05BH) B Kypce mpeamnojaraercsi UCIoab30BaTh COIMAIBHO-aKTUBHBIE U PEQIICKCHBHBIC
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METObl O0y4YeHHs, TEXHOJIOTUH COLHOKYJIbTYpHOU pealbmiurtanuu odyuarommxcs ¢ OB3 ¢ nenbio
OKa3aHMsI IOMOILHY B YCTAHOBJIEHUU MOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLICHUH.

OOydeHue ULl ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBSI OCYIIECTBIISIETCSI C yYETOM
VH/UBUYAJIbHBIX NCUXO(U3MUECKUX OCOOEHHOCTEH, a JUId HMHBAIMJIOB TaKK€ B COOTBETCTBUHU C
MHAMBULYaJIbHON NporpaMMoi peaduiInTaluy HHBAINU/A.

Jis M ¢ HapylleHHeM ¢JIyXa BO3MOXKHO IpelocTaBieHHe HMH(OpManuu BU3YaJIbHO
(KpaTKMil KOHCIIEKT JIEKIMM, OCHOBHAas U JOMNOJHUTEJIbHAs JMTEpaTypa), Ha JEKUUOHHBIX U
NPAaKTUYECKUX 3aHATHAX JOINYCKAETCs MPUCYTCTBUE ACCUCTEHTAa, a TaK e, CypJAONEepPEeBOAYMKOB U
TU(IIOCYPIOTIEPEBOAUHKOB.

Onenka 3HaHUN OOyYarOIIMXCA HA TMPAKTUYECKUX 3aHATUSAX OCYIIECTBIISIETCS Ha OCHOBE

INUCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MTMCbMEHHO BBIITOJIHEHHBIX IPAKTUYECKUX 3alaHUM.
Jloknan Tak e MOXeT OBbITh IpeJoCcTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUSA K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUSA K KAaueCTBY M3JIOKEHHsS MaTepualia
(OHATHOCTh, KayecTBO pPEYM, B3aUMOJAEWUCTBHE C ayJUTOPUEN M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOLME TPeOOBaHUs, MPEAbSABISEMbIE K NMHCbMEHHBIM paboTaM (KauecTBO 0(pOpMIICHUS
TEKCTa U CIKCKA JIMTEPATYPhl, FPAMOTHOCTh, HAJIMYUE WIUIIOCTPALMOHHBIX MAaTEpUAJIOB U T.1I.)
C y4eroM COCTOSHUS 3/I0pOBbsI IPOCMOTP KUHO(QMIbMA C IOCIEAYIOIIMM AHAJIM30M MOXXET OBITh
IIPOBEJIEH JIoMa (HarpuMep, Ipu HE0OXOIMMOCTH JIOTIOHU-TEIbHON 3BYKOYCHUIIMBAIOLICH anmnapaTypsl
(HaymHukHM)). B TakoM ciaydae  oOydaromuiicss OpeoCTaBiIseT  NUCbMEHHBIM  aHaM3,
COOTBETCTBYIOILUN MIPEIbABISIEMbIM TPEOOBAHUAM.

[TpomexxyTouHas aTTecTalys Ui JIML C HapyLIEHUSAMHU CIyXa HPOBOJIUTCS B MHCbMEHHOH
dopMe, mpU 3TOM HCHOIB3YIOTCS OOIIME KpUTepuu oleHuBaHusd. [Ipm HeoOXoauMOCTH, BpeMs
HOJrOTOBKU Ha 3a4€Te MOKET OBbITh YBEIMUYEHO.

Jiis aun ¢ HapyumieHueM 3peHHsl JIOMYCKaeTcs ayauallbHOE MpPeoCTaBiieHne MH(OopMaIm
(HampuMep, ¢ UCHOJIB30BAHUEM IIPOTPAMM-CUHTE3aTOPOB PEUM), a TaK K€ UCIOJIb30BAaHUE HA JIEKIUAX
3BYKO3AIHCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB W T.1.). Jlomyckaercsi MPHCYTCTBUME Ha 3aHATHAX
accUCTeHTa (MIOMOIIHMKA), OKa3bIBAIOIIEr0 00yJYaromuMCcs HEOOXOAUMYIO TEXHHUECKYIO TOMOILIb.
Omnenka 3HaHUH OO0yYarOIIMXCS HAa MPAKTUYECKUX 3aHATHIX OCYIIECTBISIECTCS B yCTHOH (popme (Kak
OTBETHl HA BOIPOCHI, TaK M MpakTUueckue 3aganus). [Ipy HeoOxoaumocTu aHanu3a (UIbMa MOXKET
ObITh 3aMEHEH OIMCAHUEM CHUTYallud MEXITHUYECKOTO B3aUMOJCHCTBUS (Ha OCHOBE OIIbITA
PECIIOHJIEHTa, XYJAOKECTBEHHOM JHUTEpa-Typbl U  T.J.), TO3BOJISIOUIMM OLEHUTh CTENEHb
c(OpMUPOBAHHOCTH  HABBIKOB  BIAJCHHS METOJaMU aHajdu3a M  BBUIBICHUS  CHEHUPUKU
(YHKIMOHUPOBAHUS M PA3BUTHUA ICUXUKH, MO3BOJSIONIMMU YUYUTHIBATh BJIMSHHUE 3THUYECKUX
¢akropoB. Ilpu npoBeneHHMM MPOMEXKYTOUHOM aTrTecTalluu s JIMI C HapylIeHUeM 3peHHs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOEeceJ0BaHUE 110 BOIIPOCAM.

Jlnna ¢ HapymleHUsIMH ONOPHO-ABMIaTeJIbHOIO anmapara HE HYXJIATCi B 0COOBIX
dopmax mperocTaBieHUsT yueOHbIX MarepuanoB. OJHAKO, C YYETOM COCTOSHUSI 3/I0pOBbsSI 4acTh
3aHATHH MOXET OBITh pealn30BaHa AUCTAaHIUMOHHO (nmpu nomomu cetu «MHTepHer»). Tak, mpu
HEBO3MOXXHOCTH MOCELIECHHS JIGKLIMOHHOTO 3aHATHS 00YJaroLUiicss MOXKET BOCHOIb30BAThCs KPATKUM
KOHCIIEKTOM JIEKLIHH.

[Ipy HEBO3MOXHOCTH TIOCELIECHHUS MPAKTHUECKOTro 3aHATHA OOydarouMics JOJDKEH

MPEIOCTaBUTh MUCbMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, MMCbMEHHO BBIMOJIHEHHOE MPAKTHUECKOE
3a/laHue.
Jlokian Tak ke MOKeT OBbITh NMpeAoCTaBiIeH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHMUIO OCTAIOTCS TEMH kK€, a TpeOOBaHMS K KayeCTBY M3JIOKEHHs MaTepuana
(TOHATHOCTh, KayecTBO pEuYd, B3aWMOJEWUCTBHE C ayJUTOpHE M T. 1) 3aMEHS0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEAbSABIsEMble K NMUCbMEHHBIM padoTaM (KauecTBO O(pOpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, FPaMOTHOCTh, HAJTMYHE WIUTIOCTPAI[MOHHBIX MaTepUAIOB U T.1I.).

[TpoMexyTouHass arrectanus A JIUL C HapyLIEHUSMH OIOPHO-IBUIATEIbHOIO ammapara
INPOBOAMTCS Ha OOIIMX OCHOBaHUAX, MPU HEOOXOJUMOCTH TMpolLEeaypa 3adeTa MOXKET ObITh
pean30BaHa AUCTAaHIIMOHHO (HampumMmep, P MOMOIIM porpamMmmsl Skype).

Jls 3TOro Mo JOrOBOPEHHOCTH C IpernojaBaTesieM OOy4alolIUiics B ONpEIeNIEHHOE BpeMs
BBIXOAMT Ha CBS3b AJI1 IPOBEACHMs NMpOLENyphl 3aueTa. B Takom ciydae 3ader chaercs B BHIE
cobecemoBanusi 0 BompocaM (CM. (OpMBI TIPOBEACHHUS MPOMEKYTOUHOM AaTTECTAIlMU JUIsl JIMI] C
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HapyLECHUAMH 3peHus). Bonpoc u npakTuieckoe 3a1aHie BEIOMPAIOTCsl CAMUM TPEIoaBaTeIeM.

[Tpumeuanue: POHIBI OLEHOUYHBIX CPEJCTB, BKIIIOUYAIOLIUE THUIIOBBIE 3aJaHUsl U METOJbl OLEHKU,
KPUTEPUM OLICHWBAHUS, I103BOJIAIOLINE OLICHUTh PE3yJIbTaTbl OCBOCHMS [aHHOM JUCIUILIMHBI
oOyuaromumucs ¢ OB3 mMoryT Bxoauts B cocta PIIJ] Ha mpaBax OTAEIbHOIO 10KYMEHTA.

[TporpamMmmy cocTaBuiI:

10.A. Kazanckuii, npodeccop OADuUT, n.¢.-M.H.

Penensenr:

B.B. Konecos, noreHT, K.¢.-M.H.
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