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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabdodeid
nporpaMMe JUCHUIUIMHBL «Teopust mepeHoca HEHUTPOHOB» M 00ECIEeUMBAET MPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIETeHLIUN U UX UHIUKATOPOB) MOCPEICTBOM MEPONPUITUN
TEKYIIEH U IPOMEKYTOUYHOHN aTTECTALIUU 110 JUCLUIIIIMHE.

Heau n 3a1a4u ¢poHIA OLIEHOUYHBIX CPEICTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa.

Jliia nocTukeHus nocTaBieHHOM e MOoHA0M OIIEHOYHBIX CPeACTB Mo aucuuinHe «Teopus
IepeHoca HEUTPOHOBY PEIIAIOTCA CIEAYIOLINE 3a1a4u:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HABBIKOB, NMPETYCMOTPEHHBIX B paMKax JaHHOUN JTUCIUTUIHHEI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETCHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCITUTUTAHBI;

— obecrie4yeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3afadam Oyayiied npodeccruoHalbHOM
JEATETLHOCTH 4Yepe3 COBEPIICHCTBOBAHHME TPAJAUIIMOHHBIX M BHEIPEHUE MHHOBAIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pe3yabTate ocBoenusi OIl 6akanaBpuaTa odydyarouuiicsi 10J1:KeH OBJIAJAETh CJAeAyIOIMMU

pe3yjJdbTaTaMu Oﬁy‘leHI/Iﬂ o JTUCHUIIJINHE:

Koo komnemenyui

Haumenoeanue komnemenyuu

Koo u naumenosanue unouxamopa
00CMUIICEHUA KOMNEMmEeHYUU

1IK-1

CriocoOeH UCToIb30BaTh HAYYHO-
TEeXHUYECKYI0 MH(OopMaIuio,
OTEYECTBEHHBIN U 3apyOeKHBIN OIBIT IO
TEMaTHKE UCCIICOBAHNS, COBPEMEHHBIE
KOMIIBIOTEPHBIE TEXHOJIOTUU U
UH(POPMALIMOHHBIE PECYpPChI B CBOEH
peIMETHON 00JIacTH

3-T1IK-1 — 3HaTh OTE€YECTBEHHBIN U
3apyOeKHBIN OIBIT MO TEeMaTHKE
UCCJIEI0BAHMS, COBPEMECHHBIC
KOMITBIOTEPHBIE TEXHOJOTUU U
UH(POPMALIMOHHBIE  PECypChl B
CBOEH MPEMETHOM 001acTH
V-IIK-1 — yMmerp uCHoyib30BaTh
HAyYHO-TEXHUYECKYIO
UHPOPMALINIO, OTEYECTBEHHBIH H
3apyOeKHBIN OIBIT MO TEMaTHKE
HCCJICI0BAHMS, COBPEMECHHEIC
KOMITBIOTEPHBIE TEXHOJOTHUU U
MH(OPMALIMOHHBIE  PECYpChl B
CBOEH IIPEAMETHOM 00J1acTH
B-TIK-1 - BJIAJIETh
COBPEMEHHBIMH KOMITbIOTEPHBIMU
TEXHOJOTUSIMU M METOJaMHU
WCIIOJIb30BaHUS
MH(OPMALIMOHHBIX PECYpCOB B
CBOCH MPEJMETHOI 00JIacTH

1IK-2

Crnoco0eH npoBOANTH MAaTEMAaTHIECKOE
MOZIETTMPOBAHHE TPOLIECCOB U OOBEKTOB
Ha 0a3e cTaHJapTHBIX aKETOB
aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHUA U HUCCIIEI0OBAHUI

3-T1K-2 —  3HaTh METO/IbI
MaTeMaTHYECKOTO

MOJICTTUPOBAHUSl  MPOIIECCOB U
00BeKTOB Ha 0a3e CTaHIapTHBIX
MaKeTOB  aBTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHUSI U UCCIICIOBAHUIA
V-TIK-2 — yMeTh HCIIOJIB30BATh
METO/IBI MaTeMaTH4eCKOTro
MOJICTTUPOBAHUSI  MPOIIECCOB U
00BeKTOB Ha 0a3e CTaHIapTHBIX
MaKeTOB  aBTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHUS U UCCIICTOBAHUIMA
B-IIK-2 — BrmageTh HaBBIKAMHU
MaTEeMaTHYECKOTO

MOJICJTUPOBAHUS  MPOIIECCOB U
00BeKTOB Ha 0a3e CcTaHJapTHBIX
MAaKeTOB  aBTOMAaTHU3UPOBAHHOTO
MTPOSKTUPOBAHMSI M UCCIICTOBAHHIA

11K-3

Crnioco0eH npoBOaUTh (hU3HUECKHE
HKCIIEPUMEHTHI 10 33JaHHOH METOJIUKE,
COCTABIIATH OIMCAHHS MTPOBOTUMBIX
UCCIIEIOBAaHM, OTYETOB, aHAIIU3Y
pe3yIbTaTOB M MOJTOTOBKE HAYYHBIX
myOIuKanui

3-[IK-3 — 3HaTb OCHOBHEIE
(bu3nyecKue 3aKOHBI M METOJbI
00paboTKN JaHHBIX

V-IIK-3 — ymers paboTarh 110
3aJJaHHOM METOIUKE, COCTaBIIATH
OIMCAaHUS MIPOBOIMMBIX
HUCCIEe0BaHUuN " OTYETHI,
MOJATOTAaBIUBATh MaTEpHambl IS
HAyYHBIX MyOJIMKAIHMA

COOTHECEHHBIX C




B-IIK-3 — Biagers HaBBIKAMHU

MIPOBEICHUS (bU3UIECKUX
JOKCIEPUMEHTOB MO  3aJaHHOM
METOJIUKE, OCHOBaMU
KOMITBIOTEPHBIX u

MH(POPMALIMOHHBIX  TEXHOJOTHH,
Hay4YHOU TEPMUHOJIOTUEN

1.2. Dmanwt hopmuposanus komnemenuyuii ¢ npoyecce oceoenun OIl 6axkanaspuama

KOMIOHEHTBI KOMIIETEHIIMH, Kak NpPaBWIoO, (DOPMHUPYIOTCS TPU HMIYYECHUH HECKOJIBKHX
JUCLUHUILIMH, a TAaKK€ B HEMaJIOW CTENEHW B Ipolecce npoxoxzaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENLHON paboThl oOy4aromerocsi. Bemonnenue u 3amura BKP sBasiorcs Bumom ydeOHOIM
NeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GOpMUPOBAHUSI KOMITETEHIUH.

Oranbl GOopMUPOBAHUS KOMIICTCHIIUU B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:
- HAYaJbHBbIN 5Tam — Ha 3TOM dTane (OPMUPYIOTCS 3HAHUEBbIE M WHCTPYMEHTAJbHbIE OCHOBBI
KOMIICTCHIIMH, OCBaWBaIOTCSI OCHOBHBIC Karteropuu, (opmupyroTcs O0a3oBbie ymeHHs. CTyneHT
BOCIPOU3BOAUT TEPMUHBI, (DaKThI, METOIbI, MOHATHS, MPUHIIUIIBI U MPaBUJIA; pelaeT ydeOHble 3a1auu
1o o0Opasiy;
- OCHOBHOM »Tam — 3HAHUS, YMEHHUA, HaBBIKHM, oOecreuuBaroiue (HopMHpoBaHHE KOMIETCHIIUU,
3HAYUTENIbHO BO3PACTalOT, HO €Ie HE JOCTUTal0T HTOTOBBIX 3HadeHWil. Ha »Tom sTame cTynaeHT
OCBaMBaeT aHAJIUTHYECKHE MACHCTBHUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOcOo0eH
CaMOCTOSITENIbHO periaTh y4eOHbIe 3a7aud, BHOCS KOPPEKTUBBI B aJITOPUTM ICHCTBUM, OCYIIECTBIISISA
KOPPEKIIHIO B X0J1¢ pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepUIAIOIIME YTal — Ha 3TOM d3Tare CTYACHT JOCTUTaeT UTOTOBBIX TOKAa3aTesel Mo 3asBICHHOM
KOMIIETEHIIMH, TO €CTh OCBaMBaET BECh HEOOXOAUMBIN 00beM 3HaHUH, OBIIAJIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBicHHON komrereHIMH. OH crmocoOeH HCIOJIb30BaTh 3TH 3HAHWS, YMEHUS,
HAaBBIKM MPY PEIICHHUH 33a4 [MOBBIIIEHHOM CII0)KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Ortanbl  OPpMHUPOBAHUS KOMIECTCHIIMA B XOJI€ OCBOCHUS JHWCIMIUIMHBI OTPAKAIOTCI B
TemaTHueckoM rurane (cm. PTIT).

1.3. Cs3b Mexkay (popMUpyeMbIMH KOMIIETEHIUSAMH M opMaMi KOHTPOJIS MX OCBOEHUS

Ne n/m Kontpoaupyemblie pazaennl Kona kontposupyemoii HaumenoBanue
(TeMbl) AUCHUIIMHBI (Pe3yJIbTAThI | KOMIETEHUHHU (WIH €é yacTH) /|  OLEHOYHOr0 CPpeACTBa
1o pazaejiam) u ee popmMyIMpPOBKA
Tekyuuii KOHTPOJIb
1. Oobmwme XapaKTePUCTUKH
B3aMMOJIEHUCTBUS HEUTPOHOB C IIK-1, TIK-2, TIK-3
SApaMu
2. HCII))GHOC HelTpoHoB. O01mas TeopHst 1IK-1, [IK-2, IIK-3 Kontponbnas pabora Nel
3. Jludpdysus HEUTPOHOB Jlaboparopras padota Nel
4. 3amejieHre HEHUTPOHOB B IIK-1, [IK-2, TIK-3
0ECKOHEYHBIX cpesiax
5. Tepmanusanus HEUTPOHOB IIK-1, IIK-2, ITIK-3
6. [IpocTpancTBEHHOE KonTponbhas padorta No2
pacnpeie/icHHe 3aMeJUISIOIINXCS IIK-1, TIK-2, TIK-3 Jla6oparopHas paGota Ne2
HEUTPOHOB

IIpoMeXyTOYHBII KOHTPOJIb
|3K3aMeH | TIK-1, TIK-2, TIK-3 |9K3aMeHaL{HOHHLII71 ouier
Bcero:




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUSA IMPOrpaMmMbl OTUCHUIIJIMHBI ABJIAKOTCA C(l)OpMHpOBaHHBIC KOTHUTUBHBIC ACCKPUIITOPBI «3HATH», «KYMCTbH)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STaaM B paMKax pa3IMYyHOr0 BUAA yUeOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHS | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpPYeET CBOOOIHOE 00J1ajaHne
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiy, OoibIIeil [0Jeil | caMOCTOSTEIHHO HAMIEHHBIX TEOPETUUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OrneHnBaHUE Pe3yNbTaTOB O0YYEHHUS CTYIEHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO PETIaMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 @OC. Mtorosslii ypoBeHb cPOPMUPOBAHHOCTH KOMITETEHINH
MPU M3YYEHUU JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET

CMCIIAThCA.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— HWrorosas arrecranus MO JUCUUIUIMHE SBJIAECTCS MHTErPaJbHBIM I10KA3aTelIeM KadyecTBa
TEOPETUYECKNX W TNPAKTUYECKUX 3HAHWNA W HABBIKOB OOYYAIONMXCSA MO TUCIHHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0/1€ TEKYILEH U IPOMEKYTOYHON aTTECTALIUN.

— Tekymas arrecranusi B ceMeCTpe IPOBOAUTCS C ILENbI0 OOECIEeYeHUsT CBOEBPEMEHHOU
oOpaTHON CBs3W, IS KOPPEKIMH OOYYEHHs, AaKTUBH3AIUA CAMOCTOSITEIBLHON pPaOOTHI
00y4aroIuxcs.

— IlpomexyTouyHas aTrecTalMs MpeJHa3HauyeHa s OOBEKTUBHOIO MOJATBEPXKACHUS U
OLICHMBAHMSI  JIOCTUTHYTBIX pE3yJbTaTOB OOY4YEHMs] IIOCJIE 3aBEpLUEHUS H3YUYECHHUS
JUCLUIUINHBL.

— Texymas arrecranus OCyIIECTBISAETCS 1B pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 8 Henenu ydyeOHOro cemectpa. Bkitowaer B ce0si OLIEHKY MepONpHUSITHH
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENIbHOM padoThl oOydaromierocs IO
paszzaenam/TemaM y4eOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemecTpa.

o koHTpoibHast Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 16 Henmenu ydyeOHOro cemectpa. BximrodaeT B ceOsi OLEHKY MEpONPUSATHIMA
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TeMaM y4eOHON AUCHUILTUHBI ¢ 9 1o 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymieil M NpPOMEKYTOUHOW aTTecTalMM MOABOJATCA IO IKaje OaibHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHIoBOii cucTeMbl / Henens Bama
OueHovHoe cpeacTBO MuHviym Makcumym
Texyimasi atrecTanus 1-16 36 - 60% ot 60
MaKCcHMyMa
KonTpoJsbHasi Touka Ne 1 7-8 18 30
Teopemuueckuti gonpoc Ne 1.1 7-8 6 10
Ilpakmuuecxas 3aoaua Ne 1.2 7-8 6 10




IIpakxmuueckas 3a0aua Ne 1.3 7-8 6 10
KonTpoabHasi Touka Ne 2 15-16 18 30
Teopemuueckuti eonpoc Ne 2.1 15-16 6 10
Ilpaxmuueckas 3a0aua No 2.2 15-16 6 10
Ilpaxmuueckas 3a0aua Ne 2.3 15-16 6 10
IIpomexyTouyHas aTTecTanus - 24 40
DK3aMeH -

Ixzamenayuonnwiii sonpoc Ne 3.1 - 12 20
Drzamenayuonuwiil eonpoc Ne 3.2 - 12 20
HUTOI'O no xucuuminHae 60 100

MuHMMaIbHOE KOJMYECTBO Oa/UIOB 3a OILEHOYHOE CPEICTBO — 3TO KOJHYECTBO OalljioB,
HaOpaHHOE 00YYarOIIUMCS, IIPH KOTOPOM OLICHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTHBHOM
ciiydyac  OOydYarolMiics  JIOJDKCH  JIMKBHUAMPOBATH  IMOSIBUBIIYIOCS — aKaJCMHUYECKYIO
3aJJ0JDKEHHOCTD M0 TEKYIIEH WM MPOMEKYTOYHON aTTecTali. MUHUMAIbHOE KOJIHYECTBO
0a/UTOB 3a TEKYIIYIO aTTeCTAllMio, B T.4. OTACIbHOE OLEHOYHOE CPEJCTBO B €€ COCTaBe, U
MIPOMEKYTOUHYIO aTTecTaiuio cocTtaBisieT 60% OT COOTBETCTBYIOIIUX MaKCUMAJIbHBIX
0aIos.

CTyneHT cuuTaeTcsi aTTECTOBAaHHBIM IO pa3Jieny, SK3aMeHy, eciii OH HaOpan He MeHee 60% ot
MaKCUMaJIbHOTO 0aJijia, MpeyCMOTPEHHOTO paboyeit mporpaMmoi.

CTyneHT MOKeT OBITh aTTECTOBAH 1O JUCIMILTUHE, €CITH OH aTTECTOBAH IO KAKIOMY pa3liery,
9K3aMEHY U €ro CyMMAapHbIid 0ajut coctaBiseT He MeHee 60.

LImpagher: 3a necsoespemennyio coauy (ykazamo 6uo pabom) MaKCUMAaibHaAsi OYEeHKA MOICEM
ovimb cHudicena Ha 10 %, HO He HudICe MUHUMATLHO2O DALLA 3a OYEHOUHOEe CPeOCHBO

4. TunoBble KOHTPOJbHBbIE 32IaHUSI WJIM MHbIE MATepHa/bl, HeOOXOAUMbBIE [IJIsi OLlEHKH 3HAHUIA,
yMeHH i, HABBIKOB



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICLIEIO OBPA30OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOW 3HEePIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3soBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(VIATD HUSY MUDW)
OT/JIEJIEHUE SIIEPHOM ®U3UKHU U TEXHOJIOT UM

Hamnpasnenue/ 14.03.02 AnepHble pU3HKa U TEXHOJIOTHH
CneunajibHOCTh

Oo6pazoBarenbHas WNHHOBalIMOHHEBIE SIZICPHBIE TEXHOJIOTUN
nporpaMmma

Jucuunnuza Teopus nepeHoca HEUTPOHOB

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. }Iﬂeprle pPCaKkuum C HGfITpOHaMPI. [IonsiTue o SAACPHBIX CCUCHMAX.

2. TloTok u TOK HEUTPOHOB. 3akoH DukKa.

CocraBurenb B.B. KopobGeitHukos
(moamucek)

Havanbauk otnenenus SduT H.C. CamoxuH
(moxmuch)
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Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku

OT1inyHO CTyneHT JOJKeH:

36-40 - MPOJAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUH
POrPaMMHOTO MaTepHaia;
- NCYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKU CTPOHHO
U3JI0KUTH TEOPETHUSCKUN MaTepua,
- IPaBUJILHO (POPMYJIMPOBATH ONIPEICIICHHS,
- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSITEIILHON pabOTHI ¢
JIUTEPaTypoi;
- YMETh CJIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

Xoporo CTylIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHNE TIPOTPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUCCKUX MOHSATHIA;
JIOCTAaTOYHO MOCIIEI0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHO
u3JIaraTth MaTepua;
- IPOJIGMOHCTPHUPOBATh YMEHHE OPUCHTUPOBATHCS B JIUTEPATYPE;
- YMETh CIIeNIaTh JOCTATOYHO 0OOCHOBAHHBIC BHIBOJIBI ITO M3JIATAEMOMY
MaTepHany.

VY 10BJIETBOPUTETHHO CTyIeHT JOMKEH:

24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3Y4aeMOr0 MaTepuaa;
- TOKa3aTh 00IIee BIIAICHUE MOHATHIHBIM allapaToM JUCITUTLINHBI,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM U3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMOil yueOHYIO
JUTEPATYpYy.

Heynosnersopurensto | CTyIeHT I€MOHCTPUPYET:

23 1 MEeHBbIIIE

- HE3HAHNE 3HAYNTEIIBHOM YaCcTH TPOrpaMMHOT0 MaTepHala;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHBIE OINOKY MPU U3JI0KEHUU Y4eOHOTro MaTepuana;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.




dopma 1151 BOIPOCOB K IK3aMEeHY

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJAEHUE BBICWIEIO OBPA30OBAHMUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»

cpmm/{an cpenepam)ﬂoro rocyJapCcTB€HHOI0 aBTOHOMHOI'O OGpaSOBaTeJ’IBHOFO yupeXxaeH:d BbICIIIEro 06paSOBaHVIH

OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

«HaryoHasIbHbIN MccyIeoBaTe IbCKUM siepHbI yHuBepcuTeT «MVIDVD»

(VIATD HUSY MUDW)
OT/JIEJIEHUE SIIEPHOM ®U3UKHU U TEXHOJIOT UM

Hamnpasnenue/ 14.03.02 AnepHble pU3HKa U TEXHOJIOTHH

CneunajibHOCTh

Oo6pazoBarenbHas WNHHOBalIMOHHEBIE SIZICPHBIE TEXHOJIOTUN

nporpaMmma

Jucuunnuza Teopus nepeHoca HEUTPOHOB
BOITPOCHI K 9K3AMEHY

1. Snepnsbie peakuuu ¢ HeHTpoHamMu. [loHATHE O SIIEPHBIX CEUEHUSX.
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Paccestnue HEMTPOHOB Ha spax.

Peakuus nornomeHuss HEUTPOHOB.

Jenenue siapa.

Cpennee 4KiCII0 BTOPUYHBIX HEUTPOHOB, PUXOAAIIUXCS HA OJIUH aKT JAEJICHUS
Pacnpenenenue 3Hepruu, 0cBOOOXKIAIOIIEHCS IPH IEICHUY siipa
3arna3abIBaroIe HEUTPOHBI

MakpOoCKOIIMYECKOE CEYEHNE.

II1OTHOCTB MOTOKA M TUIOTHOCTB SIACPHBIX PEAKIUHI B CpEJIe.

. YCI0BHS IPOTEKaHUS CaMOTIOIIEPKUBAIOLIENCS LIEITHON PEAKIUU.

. baianc HEWTPOHOB B peakTope.

. @opmyna i1t BerUncieHus ko3 duimenta pa3MHOKEHUsI HEHTPOHOB.
. YTe4Ka HEUTPOHOB.

. PerynupoBanue peakropa. [leicTBrE 3ana3ApIBalOIUX HEUTPOHOB.

. IIpoCcTpaHCTBEHHO-9HEPTETUYECKOE PACIIPEIEICHUE HEUTPOHOB.

. bananc HeHTpOHOB U KO3 (PUIIMEHT Pa3MHOXKEHUSI HEUTPOHOB.

. Auddy3nonHoe ypaBHeHne O6anaHca HEUTPOHOB.

. Pemienust ypaBHeHus qudysuu s IpocTeHinx reoMeTpuit

. BeposiTHOCTE M30€KaTh YTEUKH 3aMEUISIIONTUMCS HEUTpOHAM

. 3ameIstonas CrocoOHOCTh BEIECTBA.

. Koapunment 3amennenus semiecrna.

. Bo3pact HEUTPOHOB.

. BeposTHOCTD n30€XaTh yTEUKH 3aMEIISIOIIUMCS HEUTPOHAM.

. Ob111ee COOTHOIIEHHE YCIOBUS KPUTHUHOCTH C YUETOM 00X yTedeK
. MHorockopoctHble ypaBHeHUs U Gy3un. MHOrorpynmnoBoii moaxou.

CcBOOOTHOTO TIpodera.

. Bunbl B3auMOIEWCTBUS HEWTPOHOB C sApaMH. MakKpOCKONMYECKHE CEYEHMs] CpEelbl, JJIMHA
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27.

28.
29.
30.
31.

32.

33.

34.

35.

36.

37.

38.

[110THOCTH MOTOKA HEUTPOHOB, TOK HEUTPOHOB, WX (DPU3MUECKUN CMBICI, SIUHUIIBI H3MEPECHHUS,
XapaKTepHbIC 3HAYCHMUS.

M3MeHeHne N30TOITHOrO COCTaBa B Ipoliecce padoThl peakTopa

['myOGuna BeIrOpaHUs

Koaddumnument BociponsBoacTra.

MrHoBeHHbIE U 3ama3/bIBatolue HEHTpOHBL. Poib 3ama3ipIBaroninx HEMTPOHOB B 0e30MacHO
paboTe siIepHOro peakTopa

[110THOCTP HEUTPOHHOIO MOTOKA B IAEPHOM peakTope. CBs3b IMIIOTHOCTU MOTOKA C MOLIHOCTBIO
AJIEPHOTO PEaKTOpa.

[TonsiTve A1€pPHOTO TOIIMBHOTO LUKJIA. OTKPBITHINA U 3aMKHYTHIH SII€PHBIE LIUKJIBL.

VYcnoBue KpUTUYHOCTH IEPHOTO PEAKTOpa

CeueHus B3aUMO/IEHCTBUS HEUTPOHOB C IpaMU. 3aBUCUMOCTb CEUYEHUHN OT SHEPTUU

Qopmyna UYETHIpEX COMHOXKHTENEW s ompeAeneHus KodpQuuueHTa pa3MHOXKEHUS
TOMOT€HHOTO SIJIEPHOTO peakTopa OECKOHEYHBIX pa3MepoB. DHU3MYECKHIl CMBICT KaXI0To
COMHOKUTEJIS.

VYTeuka HEUTPOHOB U3 peakTopa. 3aBUCUMOCTb YT€UKH HEHUTPOHOB OT T'€OMETPUHU SAJIEPHOTO
peakrtopa.

3aBUCHUMOCTh KPUTHUYECKOM Macchl TOIJIMBA B TOMOIE€HHOM SIIEPHOM pPEAKTOpPE OT €ro
TEOMETPHH.
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O¢opmiieHne KOMILJIEKTA 3aIaHUI /151 KOHTPOJIbHOH padoThl

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUE BBICUIEIO OBPA3OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

cpmm/{an cpenepam)ﬂoro rocyJapCcTB€HHOI0 aBTOHOMHOI'O OGpaSOBaTeJ’IBHOFO yupeXxaeH:d BbICIIIEro 06paSOBaHVIH

«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(VIATD HUSY MUDW)
OT/JIEJIEHUE SIIEPHOM ®U3UKHU U TEXHOJIOT UM

Hamnpasnenue/ 14.03.02 AnepHble pU3HKa U TEXHOJIOTHH
CneunajibHOCTh

Oo6pazoBarenbHas WNHHOBalIMOHHEBIE SIZICPHBIE TEXHOJIOTUN
nporpaMmma

Jucuunnuza Teopus nepeHoca HEUTPOHOB

KomiuiekT 3agaHuil 1Jis1 KOHTPOJILHOM padoTsI 1

Bapuanr 1

1. Yro Takoe MaKpOCKOMUYECKOE CEUCHHE B3aUMOICHCTBUS

2. HaiitTn KonmuecTBO JeNEHMI M MOTJIOMEHHH Oe3 neneHwmii 3a lc. B pasmuoxaromeii cpene ¢ 2°Pu

IJIOTHOCTH TEIIOBLIX HelTpoHoB n=10° HeiiTp/cm®. CkopocTh TemnoBsIx HeiiTpoHoB 2,2*10°% m/c.

3. Haiinure xodddumment nuddysun npu 3amenieHun Heiitporos B °Be, ecnu MIOTHOCTH GepHILIUs

pasnsercs 1,6 r/ev®,

KomiuiekT 3agaHuil 1Jis1 KOHTPOJILHOH PadoThI 2

Bapuanr 1

1. Yro Takoe BEpPOSTHOCTh N30€KATh YTECUKH 3aMEISIONIMMCS HEUTpOHaM?
2. KakuMm J0MKHO OBITH OTHOIIEHHME KOJMYECTBA sAAep BOAOPOAA K KOJHYECTBY suep > Pu B
BOJISIHOWM TOMOTeHHOH cpene, 4to0bl Ko =1. Ilpu pacuere mo Qopmyne 4-X COMHOKHTEINCH
MPUHATH CJICAYIONINE CEYCHHUS B3aWMOJICUCTBHS HEUTPOHOB C SIIPaAMM: JIJIS 2Py =023 v =
2.90; of = 1025 6apn. CeueHue MOTIOMICHAS HEUTPOHOB siapaMu Bomoposa 0.32 6apHa. CunTtaTh
p=1.01 u BeposiTHOCTH U30€XKaTh IMOTJIOLICHNUS HEUTPOHOB NpH 3amemnieHnn — 0.97.
3. Haiitu Temneparypy HEHTPOHHOTO ra3a B cMecH ¢ Temmeparypoii 1000K

U.Cs u Be- v (U2C3) =12,9 r/em®
9 v (Be-9) = 1.85 r/em®

x (U-235) = 4%

€ (U2C3)=0.2
€ (Be-9) =0.8
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Kputepun onenkmn:

3amaua 1 onenuBaercs B 10 6annoB, eciau nmpaBWIbHO HamMCcaHbl (HOPMYJIIbI, HAIEHBI TPAaBUIIbHbIC
3HaYeHUs W3 TaONMUI] JaHHBIHA, HaWJCH MPaBUIBHBIA OTBET M TPABWIBHO HAMUCAHbl EIUHHIIBI
U3MEpEeHMUsI.

3amaua 2 ounenuBaerca B 10 6amioB, eciny MpaBUILHO HAUCAHBI ()OPMYIIBI, HalIEHbI PAaBUIIbHBIC
3HaYeHUs W3 TaONWIl JAHHBIA, HaWJIeH NPaBUIBHBIA OTBET W MPABHJIbHO HAMHCAHbl EAMHMIIBI
U3MEpEHUsl.

3anaya 3 ouenuBaercsa B 510 6aisios, eciau mpaBUiIbHO HAMKUCAHBI POPMYIIbI, HAllIEHBI IPABUIIbHBIE
3HaYeHUs W3 TaONMIl JaHHBIA, HaWJAEH NPaBUIBHBIA OTBET W MPABHIBHO HAMHCAHbl EAMHMIIBI
U3MEpEHUsl.

Onucanne MIKaJbl OLEHNBAHUA:
24-30 6amoB - KOHTPOJIbHAsE pab0Ta 3aCUUTHIBACTCS
0-24 6annoB — CTYACHT JIOJDKEH MEepenucaTh KOHTPOIbHYIO padoTy. [Ipu nmepenuchbiBaHUN CTYACHTY
MaKCHUMaJIbHOE KOJIMYECTBO 0ayIoB, KOTOPBIE MOXKHO HaOpats -27.
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