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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[IK-1 Cnocoben aHanu3upoBaTh U MOJECIUPOBATH (PU3NUECKHUE U TEXHOJIOTUYECKUE TPOIECCHI,
UCIIOJIb3YEMbI€ B ATOMHOM YHEPreTUKeE
N]I-2 3HaeT Teopuio HECTAIIMOHAPHBIX HEUTPOHHO-(DU3NUECKHUX TTPOILIECCOB U CITOCOOBI
BO3JICUCTBUS HA HUX B SIIEPHBIX peaKkTopax

2. IIK-2 Bnaneer pac4eTHO-TEOPETUUECKUMU U SKCIIEPUMEHTAIbHBIMU METOJIAMU UCCIEA0OBaHUS
TETUIOTUAPABINYECKUX M HEHTPOHHO-(DU3MUECKHIX MPOIIECCOB B YHEPTETHIECKOM 000pyI0BaHUN
NJI-2 BnaneeT HaBbIKAMH PAacueTOB M SKCIIEPUMEHTOB MO (PU3UKE PEAKTOPOB

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: ITncemenHas pabora
1. HefitponHO-(u3nueckne pacyeTbl KpUTUYECKUX SIEPHBIX peakTopoB ([lomamnee 3aianme)
2. HeiiTpoHHO-(U3HNYeCcKHe XapaKTePUCTUKN PEUIETKH siiepHOTO peakTopa (lomarmrHee
3aJIaHHE)
3. Teopus pemierku (KonTponbHas padbora)

®Dopma peanuzaruu: YctHas hopma
1. Beiropanue torumBa (JIaboparopnas padoTta)
2. Kuneruku peakropa (Jlabopatopnas pabora)
3. MarepuanbHbIil mapameTp, 3PpGeKTHBHOCTH MOTJIONIAIONINX cTepkHel. (JlabopatopHas
paborta)
4. Teopus kputnueckux pasmepos (IlepexpecTHsblii ompoc)
5. Db dextuBHbIN K03 DueHT pa3mMHoxeHus (JlaboparopHas pabota)

BPC nucuuminHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunekc KM-1 KM-2 KM-3 KM-4
Paszgen nucuurimHbl

KM:

Cpox KM: 4 8 12 15
Teopus KpUTHUECKUX pa3MEpPOB
Teopus KpUTHUECKUX pa3MEpPOB + +
Teopus peuieTku
Teopus peuieTku + +




BeckKM:| 25 | 25 | 25 | 25

2 cemecTp
Beca KOHTPOJIBHBIX MEPOTIPUSITHIA, %o
WNunexe KM-5 | KM-6 | KM-7 | KM-8
Paznen aucturuimHbl KM:
Cpok KM: 4 8 12 15

HecrannonapHubie mpoueccs B sIEPHBIX peakTopax

Hecranuonapsble npoliecchl B siAEPHBIX peakTopax +

HeiitponHo-dusnueckre 0cOOEHHOCTH YHEPTETUYECKUX

pEeaKTopoB
Heiitponno-hu3nueckre 0cCOOEHHOCTH YHEPTETUYECKUX + + +
pEeaKTopoB
Oco0eHHOCTH pacyeToB U FKCIIEPUMEHTOB 10 (pU3NKe
pPEaKToOpoB
Oco0OeHHOCTH pacyeToB U IKCIIEPUMEHTOB 110 (pU3NKe +
pPEaKToOpoB
Bec KM: 25 25 25 25
3 cemectp
Beca
KOHTPOJIbHBIX
MEPONPUATUH,
Pa3nen nucuumninHb %
Nuanexc KM:
Cpox KM:
Bec KM:

$O06m1as yacts//Iy1s1 MpOMEKyTOYHOU aTrTecTaund

BPC kypcoBoii padoTbl/mpoekTa

3 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Paszpen nucnurnimmHbl Annexe KM- | KM- | KM= | KM-
KM: 1 2 3 4
Cpoxk KM: 4 8 12 15
[TonGop MCXOAHBIX TaHHBIX JUIS pacyeTa 3aJaHHOrO PeakTopa + +
O3HakoMJIEHHE ¢ KOMIIBIOTEPHBIMU IIPOrpaMMaMu, +
UCIIOJIB3YEMBIMU JIJIS1 PACUETOB
TennoruapaBiIvuecKuil pacueT 3aJaHHOr0 peakTopa +
HeiitponHo-hu3nueckuii pacyeT 3aJaHHOTO PeaKTopa UiIH ero +
JJIEMEHTA IEPUOJUYHOCTH
Pacdersl no cnenomnpocy +
Bec KM: | 10 30 30 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[K-1 N-2nx-1  3Haer Teopuio | 3HATH: Teopus kputnueckux pazmepos (IlepexkpecTHsrii orpoc)
HECTAIlMOHAPHBIX TEOPHUIO HECTAIIMOHAPHBIX HeiiTponno-dusnieckre pacueTsl KpUTUIECKUX STIEPHBIX PEAKTOPOB
HENUTPOHHO-(U3UYECKUX HEHUTPOHHO-(HU3NIECKUX (Homarnee 3aganue)
MPOIIECCOB M CIOCOOBI | IPOIIECCOB U CITOCOOBI Teopus pemerku (KonTponbHas paboTa)
BO3JACHCTBUS HAa HUX B | BO3ACKHCTBUS HA HUX B Helitponno-du3nueckne xapakTepUCTUKU PEHISTKHU SAEPHOTO peakTopa
AJIEPHBIX PEaKTOpax SIEPHBIX peaKkTopax (Jdomamnee 3aganue)
TEOPUIO PEAKTOPHOM Kuneruku peakropa (Jlaboparopuas padota)
peueTku MartepuanbHbiii mapameTp, 3G HEKTUBHOCT MOTJIOMIAIOIINX CTEPKHEH.
TEOPHUIO KPUTUUECKUX (JTaboparopnas padoTta)
pa3MepoB
YMers:
aHAJIM3UPOBATh U
MOJIETTUPOBATh PUZNYECKUE
MIPOIIECCHI, B PEAKTOPAX
ITK-2 NJ-2mix-2 Bnaneer | 3nath: MarepuanbHbiil mapameTp, 3QGHEeKTHBHOCTH MOTJIOMIAIONINX CTEPKHEH.
HaBBIKAMM  pacyeTOB M | METOJbl UCCIIEIOBAHUS (JTabopatopnas pabota)

HKCIEPUMEHTOB MO (PU3NKE
pEaKToOpoB

(u3MYECKUX MPOIIECCOB B
SJIEPHBIX pEaKTOpax
Ymers:

IIPOBOAUTH PacueThl U
AKCIIEPUMEHTHI 1O (U3HKe
pEaKkTopoB

D¢ dexTuBHblil korpduLmeHT pazmHoxenus (JlabopaTtopHas pabora)
Beiropanue Tomnusa (Jlaboparopnas pabota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp
KM-1. Teopusi KpuTH4YeCKHX pa3MepoB
®opmbl peanauzanuu: YcrHas Gpopma
Tun KOHTPOJBLHOr0 MeponpusaTus: [lepekpecTHbll onpoc
Bec koHTpObHOrO0 MeponpusTusi B BPC: 25
IIpouenypa mnpoBeaeHHsi KOHTPOJLHOIO MEPONPHUATHS: YCTHBIM ONPOC MO MNPOHJIECHHOMY
MaTepuainy.
Kpartkoe cogep:xxanue 3aganus:

1. OTBetTuUTb Ha BOMpPOCHI NpenoaasaTtenA.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh:  TEOPUIO  KPUTHUECKUX 1.®dusnueckas kinaccupUKanus sJepHbIX peakKTOPOB.
pa3MepoB 2. KoapdummeHnTt pazMHOKESHHUS.
3.Bo3MoskHbIE MpeICTaBIEHUS [IMKIIA PA3MHOKEHHS
HEUTPOHOB.

4. DpdexTruBHbII KO3)PUIHEHT pa3MHOKEHHUS.
5.MarepuanbHblii TApaMeTp.

6.Yci0BHe KPUTUUHOCTH PEAKTOPA.
7.1'eoMeTpUUECKUI TapameTp.

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu eblnoineHus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIN
TIOJIy4€HbI MPaBUIIbHBIE OTBETHI

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "Xopouio" BEICTaBISETCs €CIu Ha
OOJIBIIMHCTBO BOIPOCOB TMOJIY4Y€H MPaBUIIbHBIN OTBET

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIETBOPUTENBHO" BBICTABIISETCS
€CITU MPEUMYILECTBEHHO MOJIy4YeHbl TIPAaBUIbHBIE OTBETHI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM TIOJTyYeHBI HEBEPHBIC WITH IMMPEUMYIIICCTBCHHO HE BEPHBIC OTBETHI

KM-2. HeliTpoHHO-(pHU3MUYECKHE pacyeThl KPUTHYECKUX AJAEPHBIX PEAKTOPOB

®opmbl peanusanun: [lucemennas padbora
Tun KOHTPOILHOr0 MeponpuATHA: JlOMalllHee 3a1aHHe
Bec konTposbHOro meponpusitusi B BPC: 25




IIpouenypa mpoBeleHUsi KOHTPOJIBLHOr0 MeponpusTus: PacueTHoe 3ajaHue BBINONHIECTCS Ha
KOMIIBIOTEpE.

KpaTtkoe conepskanue 3a1aHusi:
1. IToay4nTh yCIOBHE KPUTUYHOCTH SIIEPHOTO PEaKTOpa.
2. PemuTh yciioBHME KPUTHYHOCTH SIJIEPHOTO PEaKTOPA.
3. Onpenenuthb TpeOyeMble XapaKTEPUCTUKH SICPHOTO PEaKTOPa.
Hcxoounvie dannvle 015 3a0anus: Pa3Mepbl 30H PEaKTopa U UX HEUTPOHHO-(PUZNICCKUE
XapaKTEPUCTHKH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  TEOPUIO  KPUTHUECKHUX 1.CdopmupoBaTh MaTeMaTHYECKYIO MOJIENb U allTOPUTM
pasmepoB pacuera JBYX30HHOI'O PEaKTopa ¢ OECKOHEYHbBIM
pasuaIbHBIM OTpaXkaTeeM.

2.Pemiuth ypaBHEHHUS pEaKTOpa B KaXA0M 30HE,
WCIIOJIB30BATh YCIOBUS, CIEIYIONHE U3 (PU3MUECKIX
cOO0OpaKeHU, ¥ TPAaHUYHBIE YCIOBUS JJIs ONIpEIeIICHUS
KOHCTaHT B OOIIMX PEUICHUSX YPAaBHEHHI PeaKkTopa.
3.Pemute TpaHCLEHACHTHOE YpaBHEHUE (yCI0BHE
KPUTUYHOCTH) C HEU3BECTHOM BEJIMUMHON WJIU C IBYMSI
HEU3BECTHHIMH BEJIMYMHAMM B 3aBUCUMOCTH OT
IPENOI0KEHNUH, IPUHATHIX B YCIOBUH 3aJ1auH.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO MJIU MPEUMYILECTBEHHO HE BBINIOJIHEHO

KM-3. Teopus pemerku

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeleHHsi KOHTPOJIbHOro Meponpustusi: [lo Owieram. Bpems Ha orBer - 45
MUHYT.

Kpartkoe cogep:xkanue 3aiaHuA:
OTBeTuTH Ha BOIIPOCHI OMIIETA.




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEOPUIO  PEaKTOPHOMH 1.®u3nveckre 0COOEHHOCTH T€TEPOT€HHOT0 PEaKTopa.
peLIeTKH 2.Knaccudukanuus peakTOpHbIX peIeTOK

3.OcHOBHBIE IPEIIIOJIOKEHNS B TEOPUU PELIETKU

4. Meton BeposiTHOCTEH mepBoIX cToiakHoBeHHH (BIIC).
Pacuer BIIC B pa3nuuHbIX pemeTkax

5.Koadurment pazMHOKEHUS HAa OBICTPHIX HEHTPOHAX.
Pacuer ko3¢ unmenta pasMHOKEHHS Ha OBICTPBIX
HEHTpOHax Ul Pa3INYHBIX PEIIETOK. 3aBUCUMOCTh
3TOro K03 (HuUIMeHTa OT MapaMeTpoB PEHIeTKH
6.BeposTHOCT M30€XKaTh PE30HAHCHOTO MOTJIOIEHUS.
Pacuer 3¢ pexTrBHOTO pe30HaHCHOTO HHTErpasia
MIOTJIOIIEHUS B peIeTKax

7.Y4er S3HEpPreTuYecKor U IPOCTPaHCTBEHHOU
9KPAHUPOBOK, B3aMMHOTI'0 3aT€HEHMs TOIIIMBHBIX
OJIOKOB, 3aMeJIJICHUsI BHYTPH OJIOKA, TEMITEPATyPHBIX
¢ dexToB

8.3aBHCUMOCTH BEpOATHOCTH M30€kKaTh PE30HAHCHOTO
MOTJIOIIEHUS OT MapaMeTPOB PEIIECTKU
9.KoappuuueHT nucnoab30BaHus TEMIIOBBIX HEUTPOHOB.
OTtHOCHTENBHOE BpeHOE MoriomeHue. Pacuer

KO3 pUIMEHTa UCIOIb30BAHUS TETJIOBBIX HEUTPOHOB.
Oco0eHHOCTH pacyeTa B pa3JIM4HbIX AYeiKax.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinonneHus snanua: OueHkKa "Xopoo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHu€E BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BHITIOJIHEHO

KM-4. HeliTpoHHO-(pM3HUYECKHE XaPAKTEPUCTHKH PELIETKH /IePHOI0 PeaKkTopa

®opmbl peanusanuu: [lucbMenHas padora

Tun KoHTpoILHOTrO MeponpuaTHs: J{omaiiHee 3aganue

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJILHOI0 MeponpusaTHsa: B popme nomaminero 3agaHus.

KpaTkoe cogep:xkanue 3a1aHus:
BremoaHuTH HHIWBHUAYAJIbHOC JOMANIHEC 3aIaHUC.




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEOPUI0  PEaKTOPHOM 1.Paccunrtath K03((HUIMEHT pa3MHOKEHUS Ha OBICTPBIX
peLIeTKH HEHTpOHax IpU 3aJaHHbIX 3HAUYEHUIX ITapaMeTPOB
STYCHUKHU.

2.Iloctpouth ¥ 0OBACHUTH TPaPUK 3aBUCUMOCTH /L OT
IUIOTHOCTH 3aMEAJIUTENS.

3.PaccuuTarh BEpOSTHOCTb U30€XKaTh PE30HAHCHOIO
IIOTJIOLEHUS MPY 33JJaHHBIX 3HAUEHUSAX [1apaMEeTPOB
SYEHKH.

4.IlocTpouTh 1 OOBSICHUTH TPadUK 3aBHCUMOCTH [| OT
IJIOTHOCTH 3aMEUIHTEIIS.

5.ITocTpouthb U 0OBACHUTH rpauK 3aBUCUMOCTH [ OT
IJIOTHOCTH TOIINBA.

6.IToctpouTts 1 00BSICHUTH Tpauk 3aBHCUMOCTH [ OT
OTHOILLIEHMsI 00BEMOB 3aMEIUTENS U TOILIUBA.
7.ITocTpouTh 1 0OBSICHUTH TpauK 3aBHCUMOCTH [ OT
JaMeTpa TOIUIMBHOTO OJIoKa.

8.IlocTpouTth M 0OBACHUTH rpauK 3aBUCUMOCTH [ OT
TEMIEpaTypbl TOILUIMBA.

9.PaccunTarh KO3 PHULUHUEHT UCIOIB30BAHUS TETIJIOBBIX
HEHUTPOHOB IPU 33JaHHbIX 3HAUEHUSX [1apaMETPOB
SUEHKH.

10.ITocTpouts 1 00BACHUTD TpadUK 3aBUCUIMOCTH [ OT
IJIOTHOCTH 3aMEJUIUTEIIS.

11.ITocTpouts 1 0OBACHUTDH TpadyK 3aBUCHIMOCTH [ OT
IJIOTHOCTH TOILIUBA.

12.ITocTpouts M 0OBACHUTDH TpadyK 3aBUCHIMOCTH [ OT
OTHOILIEHHS 00BEMOB 3aMEITUTENS U TOILIMBA.
13.IToctpouth 1 OOBACHUTH TPaPUK 32aBUCUMOCTH [ | OT
JMaMeTpa TOIUIMBHOTO OJI0OKa.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00bEME WIJIH BBITIOHEHO MPEUMYIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OneHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO




2 cemecTp

KM-5. MarepuajbHblii napamerp, 3pQeKTUBHOCTD NMOTJIOIIAKIIMX CTEPKHeMH.

®opmbl peaau3anuu: YcrHas popma

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJLHOI0 MepONpUATHS: 3amuTa 1a00paTopHOi paboThl. OTBETHI
Ha BOIPOCHI K OTYETY.

Kpatkoe cogep:xanue 3aganus:
OTBeTuTh Ha BOIIPOCHI MIpernoaBaTelisi K OTUeTy Mo JJabopaTopHoi padore.

KOHTpOJILHLIe BOl'[pOCLI/3a)13HI/Iﬂ:

3HaTh: METOOBI  UCCIIEIOBAHUS 1.Yto Takoe a3 pexTuBHOCTD TTOTIIOTUTENEH? Uem
(GU3HUYECKUX TIPOLIECCOB B SIACPHBIX OTIPEIEISAETCSl 3HAUCHUE ITON BEJIMUYUHBI?
peakTopax 2.00BSICHUTH 3aBUCUMOCTh MaTePUAIILHOTO TTapaMeTpa

OT IIara peleTKH.
3.B kaxoii sHepreTudecKkoi rpyIre u3 YeTbipex
IIOTJIOIIAKOTCS B OCHOBHOM 3aMEUISIONINECS HEUTPOHBI U
noyemy?

4.Kakoe npuMepHO COOTHOLIEHUE MEXKY CKOPOCTIMHU
MOTJIOIICHUS 3aMEJUISIOLIMXCS U TEIUIOBBIX HEUTPOHOB U

nouemy?
YMerThb: aHaJIM3UPOBATh u 1.CpaBHUTBH IPOCTPAHCTBEHHBIE PACTIPEICIICHUS
MOJICTTUPOBATh busnueckue HEHTPOHOB B COOpPKE C MOTJIOTUTEIISIMU U 0€3 HHX.
MIPOIIECCHI, B PEAKTOPAx OOBSACHUTD pa3IuIHs.
OnucaHue MKAJIbI OEHNBAHUS:
Oyenka: 5

Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHUE JUIsl pELICHUs 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-6. D¢ pexTuBHbIi KOIPPUUHEHT PA3MHOKEHUS
®opmbl peaausanum: YcrHas popma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHOro meponpusitusi B BPC: 25

10




IIpoueaypa npoBeeHNsi KOHTPOJIBLHOI0 MepoNpUATHS: 3amuTa Ja00paTopHOi paboThl. OTBETHI
Ha BOIIPOCHI K OTYETY.

Kpatkoe cogep:xanue 3aganus:
OTBeTuTh Ha BOIIPOCHI MIpernoaBaTelisi K OTUeTy M0 JJabopaTopHoi padore.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOABI  HCCIEHOBAHUSA 1.Yem pa3nudaroTcs MpOCTPAHCTBEHHBIE PACTIPEICICHUS

(U3HYECKUX TPOIICCCOB B SIICPHBIX HEHTPOHOB B MOJKPUTHYCCKON M KPUTHIECKOU COOpKax?

peakTopax 2.Kaxkoii BUI UMEET MPOCTPAHCTBEHHOE pacIipe/ieTICHIE
HEHTPOHOB B MOJKPUTHYCCKON COOpKE O€3 BHEIIHETO
HCTOYHHUKA?

3.Ilouemy 115t TOAKPUTHIECKOM COOPKH 3HAYCHHUS ,
MOJTyYEHHBIE 110 TOKA3aHUSAM JABYX CYETUHUKOB,
PaCMOJIOKEHHBIX B PA3JIMYHBIX 00JIACTSAX aKTUBHON
30HBI, pa3HATCS?

4.Yto Takoe kodpuireHT yMmHOKeHUs?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

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

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyT0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-7. Beiropanue Tominsa

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJbLHOI0 MePONPUATHSA: 3anuTa JIabopaTtopHOU paboThl. OTBETHI
Ha BOIIPOCHI K OTYETY.

Kparkoe cogepkanue 3agjaHus:
OTBeTUTH Ha BOMIPOCHI MPEToiaBaTelis K OTUeTy Mo JTabopaTopHoi padorTe.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTp: TOpPOBOAUTH paCyEThl U 1.Hanucatb 1 00BSACHUTH YpaBHEHHS TSI CKOPOCTEH
AKCIIEPUMEHTHI o ¢busuke W3MEHEHUS BO BPEMEHU AJIEPHBIX TJIOTHOCTEN U30TOIOB
PEaKTOpOB ypaHa ¥ IJIyTOHMUS.

2.Ha3BaTb 1 00OBSICHUTD ITOCIIEA0BATEILHOCTE NEHCTBHI,
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HEO0OXOIMMBIX JJIsl BBIpPAaBHUBAHUS paclpeesieHus
momrHoctu o TBC.

3.00bSCHUTDh U3MEHEHUS BO BPEMEHU PaBHOBECHBIX
3HAQ4YECHUM SIICPHBIX IIJIOTHOCTEN KCEHOHA U CaMapusl.
4.0O0BSICHUTH PA3IMYNE B 3HAYCHHIX ITOTOKA HEHTPOHOB
TUTSE IepU(EPUNHBIX U BHYTPSCHHUX TOITMBHBIX OJIOKOB.
5.00bSICHUTD pa3Iuyuue B pacIpeeICHUIX 0 30HaM
MAaKpOSYEHKU [IOTOKA HEUTPOHOB U CKOPOCTH
MOTJIOIIEHUS B TPETHEN SHEPreTUUECKOM IpyIIIIE.
6.ITouemy k03 PuIEHT HEPABHOMEPHOCTHU
sHeproBoiesieHus no TBC ymeHbIaeTcs BO BpeMEHU?

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHUE /ISl PEIICHUS 3a/1a4

Oyenka: 3

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

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO UJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-8. Kunernku peakropa

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpOIbHOrO Meponpusitusi B BPC: 25
IIpouenypa npoBeaeHusi KOHTPOJbLHOI0 MEePONPUATHSA: 3anUTa JIa00paTopHOU paboThl. OTBETHI

Ha BOIIPOCHI K OTHETY.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

OTBeTuTh Ha BOIIPOCHI NIpeIoAaBaTeIId K OTUCTY IO J1a60paT0pH0171 pa60Te.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEOPHUIO HECTALMOHAPHBIX
HEHUTPOHHO-(DU3UUECKUX

1.Bnusinue 3ama3apIBatonMX HEMTPOHOB Ha MEPEXOAHbBIE
MPOLECCHI TTPH MOJOKUTEIBHON W OTPHUIIATEIBHON

IIPOLIECCOB u CIIOCOOBI PEaKTUBHOCTH.

BO3JICUCTBUS Ha HUX B SJEPHBIX 2.01 4ero u Kak 3aBUCUT KO3 PUIeHTa
peakTopax BOCIIPOM3BOJCTBA?

YMers: aHaJIN3UPOBATh u 1.O0BSACHUTH 3aBUCUMOCTh KOdhduIiueHTa
MOJIETTUPOBATh ¢duznyeckue PEaKTUBHOCTH 110 TEMIIEPATYPE 3aMEIUTENS OT

MIPOLIECCHI, B pEaKTOpax

KOHIIEHTpanuu oopa.
2.3anucaTh U OOBSICHUTh YPAaBHEHHS] KHHETUKU PEaKTopa.
3.3anucarb ¥ 00BSCHUTH YPAaBHEHUS TUHAMUKU
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‘ SJIEPHOTO PEaKTOpa B TOUEYHOM MPHUOIKEHUH.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

JL1s1 KypcoBOro npoexkTa/padorsl
3 cemecTp
1. Onucanue KII/KP

Tema: IIpoexTupoBanue AIE€pHOrO peakTopa 3aJaHHOro tumna. KypcoBoil IPOEKT BBINOJIHAETCS B
dbopme OMalIHEro 3aJaHusl. I. TpeGyercs: 3amarbcs mapamMeTpamMu 3aMeIIUTENs U
TEIUIOHOCHUTENS], BBIMOJHUTH TEMJIOBOM, THUAPABINYECKMA M HEUTPOHHO-(DM3MYECKHH pacdeTsl
peakTopa, y4uThIBasi O0coOble ycnoBusA, ykazaHHble B 3amanuu. [I. Mcxomnwie manHbie: Tum u
MOIIHOCTb ~ pEaKTOpa,  XapaKTEPUCTUKH  TOIUIMBA,  3aMEIUIMTENS,  TEIUIOHOCUTENId U
KOHCTPYKIIMOHHBIX MAaTE€pUaJIOB, XapaKTEPUCTUKU pemeTkh akTuBHOW 30HBI, III. Texnomorms
BBINOJIHEHUS 3aJaHus: 1) BBIOpaTh MapaMeTpbl 3aMeJIUTeNss M TEeIUIOHOCHUTENs; 2) BBINOJHHUTH
TEIUIOBOM pacyeT peakTopa; 3) BBINOJHUTH THIPABIMYECKUN pacueT peakTopa; 4) BBINOJIHUTH
HEUTPOHHO-(U3NYECKUI pacyeT peakTopa; 5) BBIIOIHUTE rpadudeckyro 4actsb npoekra. V. Cpox
BBITNIOJIHEHUSI KYPCOBOTO MPOEKTa MOCIEAHs Heaens cemectpa. V. JloMoJHUTENbHbIE CBEICHUS a)
[Tpu BBIONTHEHMHM DPAOOTHI ClEAyeT HCHOIb30BaTh yueOHoe mocobue [1] B) KypcoBoii mpoekt
BBITIOJIHSIETCS] HA KOMITBIOTEPE B MAITUHOMTUCHOM/PYKOTIUCHON (hopme.

I1. IIpumepol 3a0anus u memvi padomot

ITpumep 3ananus
Tun peakropa: BBOP
TemoBas mouHOoCTh: 1200 MBT
XapakTepucTUKa TOIUIMBA: AUOKCH]T ypaHa
Bun u mapameTpsl 3aMeanuTeNs: BoJa, NapaMeTphl BEIOPATh
Bun u mapameTpsl TEIJIOHOCUTENS: BO/A, TapaMeTpbl BEIOpATh
KoHCTpyKIIMOHHBIE MaTepUalIbl: CIIaB HA OCHOBE LIUPKOHUS
XapakTepHuCcTHKa pelIeTKA aKTUBHOU 30HKI peakTopa: BBOP-440
Oco06sle ycnoBus: Onpenenuts KonudecTBo TBC B pacueTHOM peakTope

13



TemaTuka KII/KP:

1. HelitponHO-(pu3nuecKuii 1 TEIJIOTUIPABINYECKUN pacueT peaktopa BBOP ¢ Temnooii
MOITHOCTBIO aKTUBHOM 30HBI 1200 MBT 1 Xapakrepuctiukamu pemeTku peakropa BBOP-440. 2.
HetitporHo-du3nyeckuii U TEIIOTHAPABIMYECKHUI pacueT peakTopa BBOP ¢ TeroBoi
MOITHOCTBIO akTUBHOM 30HBI 3000 MBT 1 Xapakrepuctukamu pemeTku peakropa BBOP-1200. 3.
HetitporHo-u3nyeckuii U TEMIOTHAPABIMYECKUI pacueT peakTopa BBOP ¢ TeroBoit
MOITHOCTBIO aKTUBHOM 30HBI 3500 MBT 1 xapakrepuctikamu pemetku peakropa BBOP-1200.

KM-1. Cob6sonenne rpagpuka spinojiHeHuss KP
Onucanue MKaJIbl OLeHUBAHUS

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evinoneHuss 3uanus: OneHKa 5 («OTIUYHOY), €CIIU 33JaHUE TTOTYUYECHO
C OI03/1aHKeM He 0oJiee ueM Ha 2 Helleu

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenus sHanus: OneHka 4 («XopoIo»), eciau 3aJaHue MOJIy4eHO
C OIIO3JaHKMEeM He 0oJiee yeM Ha 3 HeAeau

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoinenus sHanus: OueHka 3 («yI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYUYEHO C OIo3/IlaHueM 0oJiee yeM Ha 3 Henenn

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIILHOY), €CITH
3aJ]aHKe HE MOJTyYCHO

KM-2. Ouenka BbinoJiHeHus pasaesoB KP
Onucanue MKaJIbI ONCHNBAHUSA

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka 5 (KOTIMYHO»), €CIIU pa3/ieN BBIIOIHEH
C O1o3/1aHueM He OoJiee yeM Ha 2 Hellenu

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OueHka 4 («xoporoy), €clid pa3/ie BhIIOTHEH C
OT03/[aHKEM He OoJiee ueM Ha 3 HeleH

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinoanenus snanus: OneHka 3 («yIoBISTBOPUTEIBHOY), €CIH Pa3Iel
BBINOJIHEH C OMO3/]aHieM OoJiee ueM Ha 3 He/leu

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 2 («HeyI0BISTBOPUTEIBHOY), €CITU
pas3JieNn He BIMOTHEH

KM-3. Ouenka BbinoJiHenus pasaesios KP
Onncaﬂne HIKAJIbI OIICHUBAHUA

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapaxmepucmuxu evinonnenuss 3uanus: OneHka 5 («OTIUYHOY), €CITU Pa3/Iell BBITOJHEH
C OIIO3JaHMEM He Ooliee YeM Ha 2 HeIeln

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OueHka 4 («xoporioy), eclid pa3/iei BhIIOIHEH C
OI03/IaHKEM He 0oJiee ueM Ha 3 HeJenu

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHka 3 («yI0BICTBOPUTEIIBHOY), €CIHU pa3el
BBINOJIHEH C OMO3J]aHieM OoJiee ueM Ha 3 Helelu

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITU
pa3zeln He BBIMTOJTHEHO

KM-4. Ouenka BoinoJiHeHus pasaeno KP
Onucanue MKAJbI OLCHUBAHNSA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vlnoanerus 3nanus: OUeHKa 5 (OTIUIHOY), €CIIU Pa3/Iei BHITOITHEH
C OIIO3JaHHMEeM He 0oJiee yeM Ha 2 HeASIu

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OueHka 4 («xX0opoIoy), €Clid pa3 e BhIIOIHEH C
oIo3JaHueM He OoJjiee ueM Ha 3 HeAeIu

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoinenus snanus: OueHka 3 («yZ0BIETBOPUTEIHHOY), €CIIU pa3ael
BBIIIOJIHEH C OMO3/IaHuEeM 0oJiee YeM Ha 3 HeJeln

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIILHOY), €CITN
paszfien He BBIMOJIHEH
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. ®uznyeckas kinaccudukaius peakropoB. Kinaccudukarus peneToxk.
2. Ocobennoctu pacuera K03 PUIeHTa pa3MHOKEHHUS Ha ObICTPBIX HEUTPOHAX B
pa3pexKEHHBIX PEIIeTKaX.

IIpouenypa npoBenenust

DK3aMeH MPOBOAWTCS B YCTHOW (opMme Mo OuneraMm B BUIC MOATOTOBKU W H3IIOKEHUS pPa3BEepHY-
TOro oTBeTa. Bpems Ha noArotoBky orBera — 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIAN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: UJI-2nk-1 3HaeT TeOprio HECTAIMOHAPHBIX HEUTPOHHO-
(bu3HYECKUX MPOIIECCOB U CIIOCOOBI BO3/ICHCTBUS HA HUX B SIIEPHBIX PEAKTOpax

Bomnpocel, 3axanus
1.®usnyeckas kinaccudukanus peakropoB. Kinaccudukaius pemerox.
2.I'eomeTpruueckuii mapaMeTp U MPOCTPAHCTBEHHOE paclpeielieHue TTOTOKa HEUTPOHOB IS
Pa3IMYHBIX PEAKTOPOB.
3.0¢dexTuBHAs TOOABKA.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.B ogHOpOJHOM LMIMHIPUYECKOM peakTope 0e3 oTpaxaress pacipeneaeHue noToka
HEHTPOHOB 110 BHICOTE AKTUBHOM 30HBI OIUCHIBACTCS:
OTBeThI:
A) ¢ynkuueit beccens HyneBoro nopsaka;
B) skcnoneHuuanbHON QyHKIMEH;
C) ¢dynxuueir kocunyc
Bepnpiii otBet: C) (yHKIMENH KOCUHYC
2.B TecHbBIX PeaKTOPHBIX pelIeTKax:
OTBeThI:
A) cpenHss Xop/a B 3aMeIMTEe MHOTO O0JIbIe cpeiHel UIHHBI cBOOOIHOTO ITpobera 10
paccestHus;
B) cpennss xopzaa B 3aMeanuTeNe MEHbIIE WM paBHA cpelHel JUIMHBI cBOOOIHOTO ITpobera
JI0 PaCCEsIHHUS;
C) cpenuss xopza B 3aMeIUTENIE MEHBIIIE WIIM paBHA cpelHell UTMHBI cBOOOIHOTO MTpobera
JI0 TIOTJIOLEHUSI.
Bepusliii otBet: B) cpennsis xopaa B 3aMeIUTeNE MEHBIIIE WK PaBHA CPEAHEN ITHHBI
cB00OOHOrO IIpobera 10 paccesHus
3.0THOCHTENBHO OOJBIIOE 3HAYCHHE KOd(PPHILIMEeHTa Pa3MHOKEHHUS Ha OBICTPBIX HEUTPOHAX B
TECHBIX PEUIeTKaX OOBbICHICTCS:
OtBeThI:
A) ManbiM 00bEMOM 3aMeIIUTENS B UeiiKe;
B) 3HauuTEenbHBIM «IIE€PEKPECTHRIMY» 3 (HEKTOM;
C) 6oabIIUM JUAMETPOM TOTUTHBHBIX OJIOKOB.
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Bepuslii oTBeT: B) 3HauUMTENBHBIM «II€pEKPECTHRIMY 3 (HeKToM
4.11pu yBenu4eHUHU TeMIEPaTypbl TOIULIMBHOTO OJIOKA BEPOATHOCTh U30€KaTh PE30OHAHCHOTO
HOTJIOUICHUS:
OTtBeTsI:
A) yBenMuuBaeTCH;
B) He usmensercs;
C) ymeHsbliaercs.
Bepnsiii otBeT: C) ymeHbIIaeTcs

2. Komnerennusi/Muaukarop: NI-2nk-» Brageer HaBbIKaMu pacyeToB U DKCIIEPUMEHTOB TI0
¢buzrke peakTopoB

Bomnpocel, 3axaHus
1.KoaddunueHt pazMHOXKEHUSI HEUTPOHOB B O€CKOHEUHOH cpene. DopMyria yeThIpex
COMHOKHTEJICH.
2.Pa3znbie (hopMbI HHTETPATIBLHOTO MpeACTaBICHUS KO3 PUIeHTa pa3MHOKEHUSI.
3.YpaBHenue peakTopa B 1 Py3HOHHO-BO3PACTHOM MTPHOIMKCHUH.
4.YcnoBue KpUTUYHOCTH OJJHOPOJIHOTO peakTopa 6e3 orpaxkartesns B 1uddy3noHHO-
BO3PACTHOM MPUOIIKEHHUH.
5.0aHOTpYNIOBOE MPUOIHKEHUE.
6.KBazukpuTHueckoe npudImKeHue.
7.Y cnoBre KPUTHYHOCTH IIJIOCKOTO OJTHOPOAHOTO PEAKTOpa ¢ OTpaKaTelIeM B OJJHOTPYIIIOBOM
IpUOIMKEHUU.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUHI
1.9¢dexruBHbIi KOdPPuHeHT pazmHOKeHuss Kad ato:
OTtBeTsI:
A) oTHOMIEHHE O0IIETO YKciia 00pa3yIIUXCcsS HEHTPOHOB K 00IIEMY YHCITY HEHTPOHOB, B
TOM YHCJIE TEPSIEMBIX 3a CUET IOIJIOIIEHNUS U YTEUYKH 3a OJIMH U TOT K€ UHTEPBaJl BpPEMEHU;
B) napamerp, xapakTepu3yIOLI1il COOTHOIIEHHUE MEX/1y KOTMYECTBOM HEUTPOHOB JBYX
NIOCJIEI0BATENbHBIX IOKOJICHU;
C) yucino HeUTPOHOB JIeTICHUs, 00PA3YIOIIUXCS B CPEAHEM MPH MOTJIONIEHUH B TOTUIMBE OJTHOTO
TEIUIOBOTO HEUTPOHA.
BepHriit oTBeT: A) OTHOIIEHHE OOIIETO YKciia 00pa3yIHXCcs HEUTPOHOB K 001IeMy
YHUCIy HEUTPOHOB, B TOM YHCJIE TEPSIEMBIX 3@ CUET MOTJIOMIEHUS M YTEUKH 32 OAMH U TOT
K€ UHTEpBaJl BpEMEHHU
2.YciioBue KpUTHYHOCTH peakTopa:

OTBETHI:
B) ko =1

C) k_{\infty*{**}}"H=1
Bepnsiii otBet: A) ka=1
3.B HaAKPUTUYECKOM pEaKTOpE 3HAUEHUE MAaTEPUAIbHOTO TapaMeTpa:
OTtBeTHI:
A) Oonblie 3HAYEHUS TEOMETPHUECKOTO apaMeTpa;
B) paBHO 3HaYEHUIO TEOMETPUUYECKOTO MapaMeTpa;
C) MeHbIIle 3HaYSHHS] TEOMETPUIECKOTO MapaMerpa
BepHsiit otBeT: A) Oo0JbIlIe 3HAYSHHS TEOMETPHUIECKOTO TTapaMeTpa
4.C ¢pu3nuecKoil TOUKH 3peHUS ONTHUMAIBHBIA pa3Mep OTpa)kaTells B PeakTope Ha TEIIOBBIX
HEUTPOHAX OMPEAEIAETCS:
OTBeTsI:
A) IIMHOW MUTpaLUM ISl MaTepralia OTpakaTess;
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B) nnunoi Murpanuu ajig Marepuana akTHBHOW 30HBI;

C) BeTMYMHOM IMOTOKA TEIJIOBBIX HEUTPOHOB HA TPAHUIIC AKTUBHAS 30HA — OTPaXKATEb.
BepHnblii oTBET: A) AIMHON MUTpalluy AJIs MaTepuaia oTpaxaTess

5.B rereporeHHOM peakTope Ha TEIJIOBBIX HEUTPOHAX BEPOSTHOCTH N30€KATh PE30OHAHCHOTO

HOTJIOUICHUS:
OTtBeTsI:

A) 06orble, 4eM B TOMOTEHHOM PEaKTOpe Ha TEIUIOBBIX HEUTPOHAX;

B) meHnbllie, 4eM B TOMOT€HHOM pEaKkTOpe Ha TEIIOBBIX HEUTPOHAX;

C) paBHa BepOsATHOCTH U30€KaTh PE3OHAHCHOTO MOTJIOIIEHHUS] B TOMOT€HHOM PEaKTope.
BepHsiii otBeT: A) Gosibliie, 4eM B TOMOT€HHOM PEAKTOPE Ha TETUIOBBIX HEUTPOHAX

6.B rereporeHHOM peakTope Ha TeIIOBBIX HEUTpOHAX KO3 PHUIMEHT NCIIOIH30BAHUS

TEIJIOBBIX HEUTPOHOB:
OTtBeThI:

A) Ooubliie, 4eM B TOMOTEHHOM PEaKTOpE Ha TEIIOBBIX HEUTPOHAX;

B) menbiie, 4eM B TOMOT€HHOM PEaKTOPE Ha TEIIOBBIX HEUTPOHAX;

C) paBeH k03¢ GULIMEHTY UCTIOIB30BaHUS TEIIOBBIX HEUTPOHOB B TOMOT€HHOM PEaKTOpe.
BepHnblii oTBeT: B) MeHblIe, 4eM B TOMOI€HHOM PEAKTOPE Ha TEIUIOBBIX HEHTpOHaX

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTHUECKUX PEIICHHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeiogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HEJ0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHas 4acTh 3a/1aHHUs BBIIIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
crynenroB HIY «MOW»

2 cemecTp
®DopMa NPOMEKYTOUYHOM aTTecTalluM: DK3aMEH
IIpumep Ounnera

1. Kunetuka peakropa 6e3 3arma3apIBarOINX HEUTPOHOB.
2. SInepHbIi U IIIOTHOCTHOU TeMIepaTypHbie KO (UIIMEHTHI PEaKTUBHOCTH.
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IIpoueaypa nposenenust

OK3aMeH MNpPOBOJUTCS B YCTHOM ¢opMe mo Ouneram B BUJE MOATOTOBKH U  HM3JIOKEHHS
pa3BepHYTOro oTBeTa. Bpemsi Ha moAroToBKy orBeTa — 60 MUHYT.

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 U KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuust/ Unaukarop: MJI-2nk-1 3HaeT TeOpHI0 HECTAIIMOHAPHBIX HEUTPOHHO-
(U3HYECKUX MPOIIECCOB M CIIOCOOBI BO3/ICHCTBHUS HA HUX B SICPHBIX PEAKTOPAX

Bomnpocel, 3axanus
1.Kunetnka peakTopoB 63 3ara3pIBaloLIIX HEUTPOHOB.
2.0co0EHHOCTH KMHETHKH PEAKTOPa IPHU MOJI0KUTEJIBHBIX U OTPULATEIbHBIX 3HAUEHHIX
PEaKTUBHOCTH.
3.Kuneruka peaxkropa ¢ 0HO# 3((eKTUBHON IpyIIION 3ana3/bIBaIOIINX HEUTPOHOB.
4.IlepexoHble IPOLECCHI IPU MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAUYEHUSAX PEAKTUBHOCTH.
5.9¢dexTruBHAs 1015 3ana3AbIBAIOIINX HEUTPOHOB.
6.0npeneneHns U CMBICT OCHOBHBIX 2(P(EKTOB 1 KOA(PPHUIMEHTOB PEaKTUBHOCTH.
7.5l nepHblii ¥ IJIOTHOCTHOM TeMIiepaTypHble KO3 UIIMEHThl PEaKTHBHOCTH.
8.Ponb paznnuHbIX TemrepaTypHbIX 3()()EeKTOB B pa3HBIX peKUMaxX pabOThI PEaKTOPOB.
9.0cHOBHBIE 0COOEHHOCTH BBITOPaHHs YPAaHOBOT'O TOIIMBA.

MatepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI

1.B03MOXKHOCTb yIpaBIATh CAaMOIO/IEPKU-BAIOILEICSI LIEeTHON peakuel JeneHus saaep

OIIpeIeNIAETCS:
OtBeTsl:

A) HanmmuyneM U 3 (HEKTUBHOCTHIO CUCTEMBI YIIPABICHHS PEAKTOPOM;

B) yuderoM 3ama3pIBaronIMX HEUTPOHOB;

C) HEUTpOHHO-PU3NYECKUMU XapaKTEPUCTUKAMU MaTEpHUaIOB aKTUBHON 30HBI.
Bepusliit otBeT: B) yuerom 3amazpiBaronX HEMTPOHOB

2.9¢bdexT peakTHBHOCTH IO MApaMeTPy p ITO:
OtBeTsI:

A) dYacTHasi MPOU3BOIHAS PEAKTUBHOCTH 110 ATOMY TTapamMeTpy;

B) n3MeHeHHe peaKTHBHOCTH, BBI3BAHHOE U3MEHEHUEM MTapaMeTpa p;

C) orpunarenpHas oOpaTHas CBA3b PEAKTUBHOCTH 110 TapaMeTpy p.
Bepuslit otBeT: B) M3MeHeHUe peakTUBHOCTH, BBI3BAHHOE M3MEHEHHEM TapamMeTpa p

3. s ycroitunBoii paboThl peakTopa Mpu U3MEHEHHUH MapaMeTpa p HeoOX0UMO:
OtBeTsI:

A) Hanmu4Me OTpULATENIbHON 00paTHOM CBSI3U PEaKTUBHOCTH 110 apaMeTpy p;

B) Hanuuue AOMyCTHMOTO AUana3oHa H3MEHEHUsI apaMeTpa p;

C) nHanmuyue orpaHUYEHUs] CKOPOCTH U3MEHEHHUS TapamMeTpa p.
Bepublil oTBeT: A) HaJM4Me OTPULIATENBHOM 00PAaTHOM CBSA3U PEAKTUBHOCTH 110
napameTpy p

4.CranmoHapHO€ OTPaBJIEHUE PEaKTOpa KCEHOHOM Iepe]] ITyCKOM PEeaKkTopa TpeOyeT:
OtBerTsI:

A) yMEHBIINTH 3arac PeaKTUBHOCTH;

B) He BnusieT Ha BeMTMYMHY 3amaca peakTUBHOCTH;

C) yBenM4MTH 3amac peakTUBHOCTH.
Bepnpiii otBet: C) yBelIMUUTH 3amac peakTHUBHOCTH

5.Jlo6aBnenne 60pHOI KUCIOTHI B BOLY IepBoro koutypa BBOP 3ameTHo n3MeHser:
OTBeThI:

A) kK03¢hPUIMEHT pa3MHOXKEHHSI Ha OBICTPBIX HEHTpOHAX;
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B) BeposiTHOCTD M30€KaTh PE30HAHCHOTO TOTJIOIEHNUS HEHTPOHOB MPH 3aMeJICHHUH;
C) ko3 duImeHT NCnob30BaHUs TEIIOBBIX HEHTPOHOB.
Bepusriii otBet: C) K03 (GUIMEHT HCIIOIB30BAaHMS TETUIOBBIX HEHTPOHOB

2. Komnerenmusi/Muauxarop: NJI-2nk-2 Biageer HaBpIkaMu pacuyeToB U SKCIIEPUMEHTOB I10
¢du3nKe peakTopoB

Bomnpocel, 3axanus
1.YpaBHEHMSI KHHETUKYU PEAKTOpa C 3ana3AbIBaloIlIMMU HEUTPOHAMM.

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ilepuon peakropa 3T0:
OTtBeTsI:
A) BpeMms, 3a KOTOPOE TOTOK HEUTPOHOB U3MEHSETCS B 2 pasa;
B) Bpewms, 3a KOTOpO€e MOTOK HEUTPOHOB U3MEHSETCS B € pas;
C) npoaoKUTENBHOCT EPEXOJHOTO MIPOLIEcca MPHU MOJI0KUTEIBHOM 3HAaUEHUN
PEaKTUBHOCTH.
Bepnpiii otBeT: B) Bpems, 3a KOTOpO€ IOTOK HEMTPOHOB U3MEHSETCS B € pa3
2.9¢dexTrBHAs M0 3aMa3/IbIBAIOIINX HEUTPOHOB OMpeesaeTcs:
OTBeThI:
A) cpenneili sHeprueil 3ana3pIBalOIINX HEUTPOHOB;
B) cpeanum BpemeHeM 00pa3oBaHUs 3ara3AbIBAIOIINX HEUTPOHOB;
C) spepHOI MIOTHOCTHIO sIEP-TIPEAIIeCTBEHHUKOB.
BepHnblii oTBeT: A) cpeaHeil sHepruei 3ana3plBaoliuX HEMTPOHOB
3.Kamnanus Tomimnsa 3To:
OTtBeThI:
A) Bpems pabOTHI peakTopa Ha HOMHHAJILHOM MOIIIHOCTH 0€3 Meperpy3ku (mepeMeIieHus)
TOILINBA;
B) Bpems npeObIBaHus TBAJIOB B peakTope, paboTarolieM Ha HOMUHAJIbHON MOIIIHOCTH;
C) Bpems npeObIBaHUS TOILIMBA B 3aMKHYTOM TOIJIUBHOM ILIHUKIIE.
Bepuslii otBeT: B) Bpems npeObiBaHNs TBAJIOB B peakTope, paboTarolieM Ha
HOMHMHAJIbHON MOITHOCTH
4.9¢pexTHBHBII pasnyc NOTTIOMAOIIET0 CTEPIKH:
OTBeThI:
A) Gombiie paguyca HIHIMHIPUYECKOTO CTEPKHS;
B) 3aBucuT 0T paanyca IMIMHAPUIECKOTO PEAKTOpPa;
C) MeHblIIe pagryca HMIMHIPUIECKOTO CTEPHKHSL.
Bepnpriii otBet: C) MeHblIe paanyca HUINHIPUYECKOTO CTEPIKHS
5.9¢(eKTHBHOCTB MOTJIONIAIOIIEr0 CTEPKHS, PACcIIONI0KEHHOT0 MO BCeil BHICOTE Ha
PAcCTOSIHUU I OT OCH CUMMETPHH OAHOPOJHOTO LUIMHIPHYECKOTO PeaKk-Topa
IIPONOPLINOHAJIBHA!
OtBerTsI:
A) KBazipaTy OTHOIIEHUS MIOTOKA HEUTPOHOB [T peakTopa 0e3 CTepKHS Ha OCH CUMMETPHUH U
Ha pPacCTOSIHUHU I OT HEE;
B) oTHOIIEHUIO TOTOKA HEHTPOHOB /7Sl peakTopa 6€3 CTEP’KHS Ha OCU CUMMETPUU U Ha
paccTosiHuM I' OT Hee;
C) kBazpaTHOMY KOPHIO M3 OTHOIIEHUS MIOTOKA HEMTPOHOB I peakTopa 0e3 CTepXKHs Ha OCH
CUMMETPUH U Ha PACCTOSIHUU I' OT HEe.
Bepublii oTBeT: A) KBaJpaTy OTHOIIEHUS OTOKA HEUTPOHOB I peakTopa 0e3 CTep KHs
Ha OCH CUMMETPHUH U Ha PACCTOSHUU T OT HEe
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHUSCKUX PEIICHHIA

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

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

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

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Onenka ompenensercss B cOOTBETCTBUM ¢ [lonokeHnem o OaylIbHO-PEHTHHIOBOM CHUCTEME AJIS

crynenroB HUY «MOW»
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

3 cemecTp

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

3amuTa mpoBoauTcs B hopme mokiaaa (10 MuH) ¢ TOCIEAYIONIMM OTBETOM Ha BOIIPOCHI YICHOB
KOMHCCHH 110 padoTe (5 MuH).

II. Onucanue wKanvl oueHUBAHUA

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

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

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

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

1I1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamIbHO-PEUTHHIOBOM CHCTEME MJis
crynenroB HUY «MOW»
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