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1. Heab, 3a1a4M U IVIAHUPYEMbI€ Pe3yJIbTAThI 00y4eHHUs M0 JUCHHUIUIUHE

[lenbto OCBOGHUS AUCIHUIUIMHBI sIBIseTCsl (opMupoBaHue Yy OOyYarommxcs
CUCTEMATUYECKUX 3HAHUM B 00J1acTU NPUHLMIIOB YIIPABJIICHHUS SIICPHBIMU PEAKTOPAMHU
Ha OCHOBE YPaBHEHUW UX KNHETUKHU U JTUHAMUKHU.

3agayamMu TUCIUIUIMHBI SIBIISIIOTCSA:

- TMOJy4YeHUE 3HAHMK 00 aHAIMTUYECKMX U YHUCIIOBBIX PEIICHUSX YpaBHEHHM
KUHETUKH U JUHAMUKHU PEAKTOPOB;

- OCBOEHHE METOJIOB aHaJM3a OCHOBHBIX NMPUYUH OOpaTHBIX CBSI3€d B IMpoIlecce
paboThI peakTopa B CTAIMOHAPHOM U TIEPEXOAHOM PEKUMAX;

- TpuoOpeTeHre 3HaHWK 00 OCHOBHBIX JMHAMHUYECKUX XapPaKTEPUCTHKAX,
ONPENEIIAIOIINX COCTOSTHUE PEAKTOPA;

- 3HAKOMCTBO CO CITIOCOOAMU PEryJIMPOBAHUS PEAKTOPOB PA3IMUHbBIX TUIIOB;

- U3YYEHHUE N3MEHCHU I U30TOIMHOI0 COCTaBa aKTUBHOW 30HBI PEAKTOPA;

- TIOJIyY€HUE 3HAHUW O BBITOPAHUU SIAEPHOTO TOIUIMBA, BOCIPOU3BOJICTBE,
IUJJAKOBAHWM U OTPABIICHUU PEAKTOPA;

- OCBOCHHME MOJIEITMPOBAHUS HECTALIMOHAPHBIX MTPOILIECCOB.

Komnerennuu, gpopmupyembie y 00ydarolmuxcs, 3alUIaHUPOBAHHBIC PE3yJIbTaThl
o0yueHus 0 JUCIHUILINHE, COOTHECEHHBIE C MHAUKATOPAMH JOCTHKEHUS KOMIIETCHIIUH:

Konn Ko n nanmeroBanne 3araHupOBaHHBIE PE3YIIBTATHI 00YICHUS
HAMMCHOBAHHE | MHIUKATOPA TOCTHKCHUS
KOMIICTEHIH KOMIICTEHIHH 10 TUCIUIUIMHE(3HATh, YMETh, BIIAJICTh)

Oo6menpodeccnonansubie kKomnerenmmu (OITK)

3HATh:
- OCHOBBI O0€CIIEUECHUS ONTHMAaIbHBIX PEKUMOB
pa6OTbI AACPHOI0 p€aKTopa, TCINIOMCXaHUYCCKOI'O

OIIK-1: o0opynoBanus 1 sHeproodopyaoanus AC B 11e10M

CriocoOHOCTE IpH TYCKe, OCTaHOBE, paboTe Ha MOIIHOCTH H

HCIOJIL30BATh MIEPEeX0/Ie C OJHOTO YPOBHS MOIITHOCTH Ha JIPYTOM C

0a30BEBIE coOroieHreM TpeboBaHnii O€30MMaCHOCTH;

3HAHNS - OCHOBHBIE TMPOIECCHl M 3aKOHOMEPHOCTH,

ECTECTBEHHOH | v 1 & NPOUCXOAIINEe B AaKTUBHOM 30HE SJIEPHOTO

ayYHBIX ) €aKTOpa, IIPHUHIUIB KOHTPOISI M YIIPaBIEHUS
y JleMOHCTpHpYeT p pa, IIPUHIL p ny p

TIUCIIAIUTNH B SICPHBIMU MPOIIECCAMU B aKTUBHOM 30HE;

NOHUMaHHE (PUZNIECKUX
npodeccroHan N — ypaBHEHUS KUHCTHKU M JTUHAMHKH SITICPHBIX
o SIBJICHHH B yMEeT
BHOM PEaKTOPOB;

NPUMEHSTH (PU3NYECKHe
JeSITEIIbHOCTH, — BENHMYMHBI 3armaca W IMOTePh PEAKTHBHOCTHU
3aKOHBI MEXaHHKH,

MIPUMEHSTh . peaxkTopa M ux
MOJIEKYJISIPHOU (DU3UKH,

METOJIBI COCTABJISIFOIUE;
TEPMOJMHAMUKH,

MaTeMaTHIeCK — BEMYUHBI KO3(ppuimeHToB u 3ddekToB
AJIEKTPUUYECTBA U

Oro aHaJIu3a u PEaKTHBHOCTH;
MarHeTu3Ma Juis

MOJICTTIPOBaH - OCOOCHHOCTH TIEPEXOJHBIX TMPOIIECCOB B
pENICHUS TUTIOBBIX 33]1a9

us, peaKTopax Ha TETJIOBBIX

TEOPETUYECKO HEWTpPOHAX, CBS3aHHBIC C HAKOIJICHUEM SIIEP

rou KCEHOHA M camMapusl.

IKCIIEPUMEHTA YMETB:

JBHOTO - aHATM3UPOBAThH HEHUTPOHHO-(U3NYECKHE,

UCCIICIOBAHMSI TEXHUYECKHUE TPOLECCHl M aJITOPUTMBI KOHTPOJIS,

JMarHOCTHUKH, yIpaBieHus U 3amuTsl AC ¢ 1enbro
obecrieuenuss ux d¢GPexkTUBHOW M Oe30macHoOM
padoThI;




Konn Ko n HaumenoBanue
HaMEHOBAHHWE | MHAMKATOPA TOCTUKECHUS
KOMITETEHIIUUA KOMIIETEHIIUHA

3angaHupOBaHHbIE PE3YIbTAThl 00yUEHUS
10 JUCLUUIUIMHE(3HATh, YMETb, BIaJIE€Th)

- HUCIIOJIb30BAaTh YPaBHCHUA KUHCTHUKH nu
JUHAMMKH SJESPHBIX PEAKTOPOB U X PEIICHUS JIS
pacyeTra nepeXxodHBIX IMPOIIECCOB B aKTUBHOM 30HE
peaxkTopa:

— OpH BBIBOJE HAa MOIIHOCTP M OCTaHOBE
peakTopa;

— mpu paboTe peakTopa Ha HOMHHAJILHOM yYPOBHE
MOIIHOCTH;

— IIpH HOEPEXOAHBIX IIpOoNHECCax, CBA3AHHBIX C
BO3MYIIICHHEM peakTopa BBEJICHHEM
PCAKTUBHOCTHU, N3MCHCHUEM MOIIIHOCTH,
M3MEHEHHEM aKTHMBHOCTH MCTOYHHMKA HEHUTPOHOB,
M3MCHCHHECM pacxoJa TCIIJIOHOCHUTEIIA U IIP.,
BIAJICTh:

i MCTOJaMM IIOJYYCHHUA, aHallu3a MW PCHICHUSA
ypaBHeHI/If/'I KHMHCTUKM W JUHAMHUKH SAACPHBIX
pPEaKTOpOB.

| MeTomamu NPUMEHEHUSI PENICHUN YpaBHEHUM
KHHETUKA W JWHAMUKA i1 [peAcKa3aHus
TOBEJICHUS SIACPHBIX PEAKTOPOB.
3HATD:

- HyKJIMIHBIA COCTaB TOILUIMBA, UX BKJAJ B pabOTy
peakTopa, BIUSHHUE Ha pacyeT B KPaTKOCPOUYHOU U
JIOJITOCPOYHOM HEPCIIEKTUBE;

- IOTEPIO PEaKTUBHOCTH MPU pabOTE peakTopa;

- YpaBHEHHS KUHETHKH, YPAaBHEHMS IMHAMUKH U
X PELICHUS.

YMETh:

- HUCITIOJIB30BATh HOJIy‘IGHHbIe TeOpeTI/I‘-IeCKI/Ie
3HaHUS JJII HAyYHOTO OOOCHOBAHMS IPOIECCOB,
CBsI3aHHBIX C NU3MCHCHUEM peaKTI/IBHOCTI/I,
BCJIC/ICTBUE BJIMSIHUA PA3JIUYHBIX OCKOJIKOB
JIEJICHUS ¥ MJTaJIINX aKTUHHJIOB;

- HCIOJB30BaTh IIOJYYECHHBIE TEOPETUYECKHE
3HAHUS JJIsI 000CHOBAHHOI'O PEIICHHUS YPaBHEHHS
TepeHoca B ACUMIITOTHYCCKON o0JacTy,
aHAJUTUYECKOTO PEIICHUS YPaBHEHUS KUHETHUKY;
BIAJCTh:

- HABBIKAMU pacueTa PEakKTUBHOCTH.

OIIK 1.6
JleMoHCTpHpYyeT 3HaHUE
3JI€MEHTapPHBIX OCHOB
ONTHKH, KBAHTOBOM
MEXaHUKHA U aTOMHOM
(1075371871

2. Mecto nucuunimnnbl B cTpykrype OIIOIT

JNucnumiuna KuHeTuka siIepHbIX peaKTOPOB OTHOCUTCS K 00s3aTeIbHOM 4acTW/ 4acTH,
dbopmupyemMoil  ydacTHUKaMu  0Opa30oBaTENIbHBIX  OTHOIIEHUHW /  DJIEKTUBHBIM
mucuumuinHam broka 1 «/{ucummmunael (Moaynun)y» ydyeoHoro miana 14.05.02 AtomHbie
CTaHIMU: MPOCKTUPOBAHUE, IKCILTyaTAIIUd U UHKUHUPUHT

Kon [IpenmecTByromue qUCIMILIINHBI [Tocnenyromue AUCHUIUTUHBI (MOYIIH),
KOMIIETCHLIUU (Mmonynn), npaktuku, HUP, np. npaktuku, HUAP, np.




Pa[[I/IaHI/IOHHaH XUMHA W paJualluOHHAaA
VK-8 0€30MaCHOCTh  SIIEPHBIX JHEPreTHUYECKHX
YCTaHOBOK

Kontpons u  ympaBieHue  saepHBIMU
OHCPTCTUUCCKNMU YCTAaHOBKaAMU
Hetitponno-dusuaeckue pEeaKTOpHbIE
WU3MEpEeHust

Teopus mepeHoca HEUTPOHOB
OIIK-1 Snepnas ¢pusnka
®du3uKa sIAEPHBIX PEAKTOPOB

KoHTpones w  ympaBieHue — sA€pHBIMH
JHEPIreTUYECKUMU YCTaHOBKaMU
Heiitponno-dusnueckue pEaKTOpHbIE
U3MEpEHUs

Teopus mepeHoca HEUTPOHOB
OIIK-1 Snepnas ¢pusnka
®du3uKa sIACPHBIX PEAKTOPOB

PajuaioHHass XUMHUs W pajualMOHHAast
OIIK-2 0€301aCHOCTh  SIICPHBIX  DHEPTETHUCCKUX
YCTAHOBOK

J1J1st OCBOCHUS TUCIIUTIITUHBI 00YYarONTUICS TOKEH:
3HaTh:
- OCHOBHbBIE CBOMCTBA U XapaKTEPUCTUKHU aTOMHBIX SIJEP U SACPHBIX pPEaKLu,
- 3aKOHBI COXPAHEHHUS B SJIEPHBIX PEAKLIUAX;
- OCHOBHbBIE 3aKOHOMEPHOCTH PaJIMOAKTUBHBIX MPEBPAIICHUIA;
- 0011I1e CBOMCTBA SITIEPHBIX PEAKINI U 0COOEHHOCTH SIICPHBIX PEAKIINIA;
- OCHOBHbIE 3aKOHOMEPHOCTH B3aUMOJECTBUS HMOHU3UPYIOLIEr0 M3JIy4YeHHS C
BeIeCTBOM; - IeTaJbHbIe XapaAKTePUCTHKH NpoLecca JeJIeHUs AaTOMHBIX sijiep.
Ywmers:
- IPUMEHSATHh OCHOBHBIEC CBOMCTBA U XaPAKTEPUCTUKHU aTOMHBIX SAJI€p U SAECPHBIX PEAKIIUH,
3aKOHBI COXPAHEHHUS B SIJIEPHBIX PEAKIUAX I KaUEeCTBEHHOTO OOBSICHEHHUS SIepHO-
(U3UYECKUX MPOIIECCOB;
- OIIPENEIATh U3BMEHEHUE KOJIMYECTBA PAIUOAKTUBHBIX SJI€P C TEYEHUEM BPEMEHU;
Bnagers:
- HaBBbIKaMU paboTHI C AIepHO-(pU3NIECKUM 000PYIOBAaHUEM U PUOOpaMH;
- HaBBIKAMU BBITIOJTHEHUS U3MEPEHUI COOTBETCTBYIOIINX BEJTUYNH;
- OCHOBHBIMH ITpUeMaMu 00pabOTKH HKCIIEPUMEHTATIbHBIX TaHHBIX.

3. CTpyKTypa u coaep:kaHue JUCUUILTUHbI

3.1. CTrpyKTypa IuCUUNIHMHbI
OO6mast TpyJOeMKOCTh AUCIUIUIMHBI cOcTaBisier 4
__ ___ 3a4eTHbIX eaUHMII(bI)
(3E), Bcero 144 yacoB, u3 KOTOpBIX 72 Yaca COCTABJISIET KOHTAKTHAsE paboTa 00yJaromerocs
C TmpernojiaBareneM (3aHsATHS JEKIUOHHOTO Tuma 34 yac.), 3aHSTUS CEMUHAPCKOTO THIMA
(mpakTHYecKue, CEeMHHApCKUe 3aHsATHs, JabopaTopHblie paboThl W T.m.) 24 dac.,
camocTtosaTensHas pabora oOyyvarorierocst 50 gac.

Bcero [Cemec

Bun yaeOHoi paboThl gacoB | Tp (7)

OBIIAA TPYJOEMKOCTDb JUCIUITJINHbI 144 144

KOHTAKTHA PABOTA OBYYAIOUIEI'OCA 72




C ITPEIIOJABATEJIEM, B TOM uncie: 72

Jlexmu (JIk) 34 34
[Tpaktuueckue (cemunapckue) 3ausatus (I13) 16 16
JlaGoparopHsie padoTs (JIP) 8 8
CAMOCTOATEJIBHAA PABOTA OBYUAIOIIETI' OCA

50 50
(CPC), B TOM umcie:
[TonroroBka K MpOMEKYTOYHOM aTTeCTally B opMme: 36 36
9K3aAMeHA
®OPMA ITPOMEXYTOYHOM ATTECTAIINH 5 5

(D — sK3amen)

3.2. Conep:kaHue JUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO pa3/iejiaM M BHAAM
3aHATHI

Pacnpenesienne Tpy10eMKOCTH °
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1 2 3 4 5 6 7 8 9 | 10| 11 12 13 14 15
Paznmen 1 7 8 4 2 12 26 | OIN | JI1. | Ku 13
OnemeHTapHas K- (1, | TP
KHHETHKA 1.5 | JI2. | OJ1
TEIJIOBOTO , 2, |P
peaktopa 1.6 | JII.
3yB | 2,
JI2.
1,
JI2.
3
Pasnen 2 7 8 4 2 12 26 | OIT | JI1. | Ku 13
H3meHenue K- 1, TP
PEaKTUBHOCTH B 1.5 [ JI1. | OJI
MEPEXOIHBIX : 3, |P
pexuMax u aBa 16 | 12
puiiHble ' 1 '
TIPOLIECCHI RAS =
JI2.
3
Paznen 3 7 8 4 2 12 26 | OII | JI1. | Ku 13
Vrpasienune K- (2, |1P
A/ICPHBIMU 1.5 | JI2. | OJI
peakTopamu 1, |p




1.6 | JI2.
3yB | 3
Paznen 4 7 10 | 4 2 14 30 | OIT | JI1. | Te 21
Otpasienue K- |1, CT
peakropa 1.5 | J1. | OJI
, 2, | P
1.6 | JI2.
3yB | 1,
JI2.
3
DK3aMeH 7 36 36 Ok | 40
3
HUTOI'O | 7 34 |16 |8 50 |36 14 10
4 0

3.3. TemaTnueckuii IJIaH JeKIMOHHBIX 3aHATHHA

Nerr/

TeMbI NEKITMOHHBIX 3aHATHHI

TpyroemMKOCTb, yac.

Llenmnass  simepnast  peakuusi.  KosddummeHT  pasMHOXKEHHS.
PeaktuBHocTh.  OmucaHue  B3aMMOJCHCTBUS  HEWTPOHOB  C
BEILIECTBOM.

2

W3ydyeHne mnepexoaHbIX MPOLECCOB B AKTUBHOM 30HE SJIEPHBIX
pPEaKTOpOB HAa OCHOBE JJIEMEHTApHOTO YPaBHEHUS KHUHETHKH
peakTopa, a TaKXKe OCHOBHBIX XapaKTePUCTHK HEUTPOHOB.
OCHOBHBIE JIOMYIIEHUS DJIEMEHTAPHON KHHETHKU TEIJIOBOTO
peakTopa.

Kunerndeckas Teopus nepeHoca HEUTPOHOB.
YIOpoumeHHsIi  BBIBOJ ~ YPaBHEHUM  KUHETHMKUM  PEaKTOpa.
["a30KMHETHYECKOE YPAaBHEHUE IEPEHOCA HEUTPOHOB.

OO6miee pemeHne ypaBHEHUW KHHETUKH. YPpaBHEHUS
KMHETUKH B TPUOMMKCHUH OJHON TPYIIIBI 3ama3/bIBalOIINX
HeWTpoHOB. OmnucaHue ocTaHoBa peaktopa. lloakpuTHueckuii
peakTop ¢ ucTouHUKOM. OOpallleHHOE pelIeHHe YpaBHEHUS
KUHETHKH.

IIepenoc yacTun B BemecTse. XapakTep pacupoCTpaHEHUs
YyacTull B BellecTBe. PaBHOBeposiTHOE CMeUIeHHE HEUTPOHOB B
BeulecTBe. HenpeppiBHAas 3aBUCHUMOCTb MEXAY BpEMEHEM H
SHEpPrue HeWTpoHa. YpaBHeHue mU(PPy3un HEUTPOHOB TNIpU
JIONYIIEHUH OTCYTCTBHSI IOTJIOLIEHUS IIPU 3aMEJVICHUU.

HelTpoHHBII TOTOK B YCIOBUM KPUTUYECKOTO  COCTOSIHUS
peaktopa. YpaBHeHUs Audy3un 3aMeAIIAIOMUXCS M TEIUIOBBIX
HEHUTPOHOB B YCJIOBUH KPUTUYECKOTO COCTOSIHUSI pEaKTOpa.

OO6mwmii MoaXoJ K HAMMCAaHUIO ypaBHEHUH JITUHAMHKU
peakTopoB. Mojienu NTMHAMUKHA U OCOOCHHOCTH HECTAIIMOHAPHBIX
IIPOIIECCOB B PEAKTOPaxX MPH HATMYUU OOPATHBIX CBSI3CH.

N3yueHne mepexonHbIX MPOLECCOB B AKTUBHOW 30HE
MOJKPUTUYECKHUX AEPHBIX PEAKTOPOB C HCTOYHUKAMHU HEUTPOHOB.
IIyck  spgepHoro  peakropa. MCTOYHMKM  HEWTPOHOB B
MOJKPUTUYECKOM peakTope. Y cranaBnuBaromascs B
MOAKPUTUYECKOM PEAKTOPE IUNIOTHOCTh HEUTPOHOB.

HepexonHLIe IIpOoICCChI npu N3MCHCHUAX CTCIICHU
MOAKPUTHYHOCTH peakTopa. Bpems nmpakTU4ecKoro yCTaHOBJICHUS
MOJKPUTHYCCKON IUIOTHOCTH HEHTPOHOB B PEAKTOpPE TMOCIIE




HU3MCHCHUS CTCIICHU IIOAKPUTHYHOCTH.

10

HecrannonapHele  mpoLecchl  OTPAaBICHHS  PEAKTOPA.
OTpaBlicHHE PeaKTopa KCEHOHOM. Mojmas sMa, ee TiyOuHA M
BPEMEHHBIE XapaKTEPUCTUKU. OTpaBIIEHUE PEAKTOpa CaMapHeEM.
[IpomerueBbiii mpoBan, ero TiayOMHA M XapakTepHOE BpeMs
o0Opa3oBaHUsI.

11

Kuneruka TOu€YHOro peakTopa MpHU JIMHEWHOM HW3MEHEHUU
PEaKTUBHOCTH.

12

[Tporenypa CTyNeHYATOro Mycka u sijepHasi 0e30MacHOCTb
peakTopa.

13

OCHOBHBIE TIPOIIECCHI, TTPOUCXO/SIINE B AKTHBHOW 30HE.
Briropanue TomnuBa, TIyOMHA W CTEMEHb BHITOPaHUs TOILINBA,
SHEproBbipaboTKa.  Peakmum  BOCHIPOW3BOACTBA  SIACPHOTO
ToruMBa.  HakomneHue  OCKONKOB — JeneHus  (IITaKOBaHHUE
peakTtopa). YpaBHEHHUS IJisl ONUCAHHUS W3MEHEHUS HYKIUIHOTO
COCTaBa TOIUIMBA.

14

Kunetnka pocra morepsr 3amaca peakTUBHOCTH 3a CYET
nuiakoBaHus. PocT 3amaca peakTHBHOCTH C BOCIPOU3BOJCTBOM
saepHoro TorrBa. Cxema 00pa3oBaHUS M YOBUIM BTOPHUYHOTO
toruiBa. PocT 3amaca peakTHBHOCTH C BOCIPOH3BOJICTBOM
mwrytoHusa-239. KoaddunmeHT BOCTIpOM3BOICTBA  SACPHOTO
TOIJINBA.

15

Hcnons3oBanue BBITOPAIOIINX MOTJIOTUTEINEH.
XapakTepucTUKU Haubojiee pPacHpOCTPaHEHHBIX BBIMOPAIOIIUX
noraoTutened. MakTopel, ONPENEISIOIMNE CKOPOCTh BBITOpPaHUS
BII. Xapakrep M3MEHEHUsI PEaKTUBHOCTH NPHU Pa3HbIX CIocobax
pasmenienust BII. KpuBas >HeproBbIpaOOTKM aKTUBHOM 30HBI
peaKkTopa.

16

CamMoperynupoBaHue 1 yCTOWYMBOCTb PEAKTOPA.

17

Kpurepun ycroitunoctu. Bonpocs! peryampoBaHus peakropa.

Bcero

34

3.4. TemaTH4yeCKHUil IJIaH NPAKTHYECKHUX 3aHATHH

Nerr/n

TeMbl TpakKTUYECKUX 3aHATUI

TpynoemMkocTb, yac.

IIpenBapuTenbHblli TEIUIOBOM pacyeT pPEaKkTopa Ha TEIIOBBIX
HEUTpOHAX: OLICHKa pa3MEpOB AaKTHBHOW 30HBI, MAaKCHUMaJIbHas
yaenbHas OObeMHash Harpyska AakTHBHOM 30HBI, MaKCHMAaJbHO
JIOITyCTUMas TeIJIoBas Harpy3ka akTUBHOW 30HBI, HEOOXoauMmas
JUIsL OTBOJIA TEIUIA CKOPOCTh TEIUIOHOCUTEIS,;

2

Brluucnenue saepHbIX XapakTEPUCTHK «XOJIOAHOTO» peakTopa:
BBIYHMCIJICHHE SIIEPHBIX KOHIICHTPALIUNA TOTUTHBA, 000109k TBIJI,
TEIIOHOCHUTEIS, 3aMeITUTEN,

Pacuer MHUKPO- U MaKPOCC‘IeHI/Iﬁ OCHOBHBIX KOHCTPYKIHMOHHBIX
MaTCpHaJIOB AKTUBHOM 30HBI «XOJIOJHOI'0» PCaKTOpa.

Beruncienne  kodpduumeHTa  pa3sMHOKEHHS  HEHTPOHOB B
OeckoHeuHOU cpene: pacueT Kod(pQHIMeHTa Pa3MHOKEHHUS Ha
OBICTPBIX HEHTPOHAX

Pacuer xo3dduurienta pazMHOXKEHHUS HEUTPOHOB B Marepuase
tormBa; Pacuer koadduimeHTa HMCIONb30BaHUS — TEMJIOBBIX
HEHUTPOHOB

Breraucnenne s dexktuBHOrO  KOXPPUIMEHTa  Pa3MHOKCHHS
HEHUTPOHOB: pacueT KBajapaTa AIuHbl Tuddy3un HEUTPOHOB B
AKTUBHOW 30HE; pacyeT BO3pacTa HEUTPOHOB B AKTUBHOM 30HE;




Boruncnenue sepHbIX XapaKTEPUCTHK AJIS YCIOBHHM «TOpSYEro»

peakTopa: TepecdyeT  SAIEPHBIX  KOHIEHTPAlUA  OCHOBHBIX
- | KOHCTPYKIMOHHBIX MaTepHasos AKTUBHOM 30HBI JUISl YCIIOBHIA
«TOPSYETO)» PEaKTOpa; BRIUYUCICHHUE KOd(DPHUIIMEHTa pa3MHOKECHUS
B OeckoHeuHoW cpene u  dPdekTuBHOTO Kodpduimenrta
pPa3MHOXKEHHUSI HEUTPOHOB B AKTHBHOM 30HE «TOPSYETO» PEaKTOPA.
2 Breraucienne  TemmeparypHOro  KO3(QQUIMEHTa PEaKTHBHOCTU 2
peakTopa.
Bcero 16
3.5. TemaTnuecknii JIaH J1a00PATOPHBIX PadoT
Norr/mt Temsl mabopaTopHBIX paboT TpynoeMKoCTb, Jac.
1 OHpeZIeHSHI/Ie KPUTUYECKOI'O  ITOJIOKCHUSA TPYIIIbI  IMOTIOINAIOIINX 2
CTEepIKHEH.
2 | CrileKTpbl HEMTPOHOB SIICPHBIX PEAKTOPOB. 2
3 | Onpenenenue KpUTUYECKOU KOHIICHTpalluu OOpHOTO 2
MOTJIOTHTEJISL.
4 | BeruucieHue Bo3pacTa U BPEMEHHM 3aMEJICHUSI HEUTPOHOB B 2

Pa3IMYHBIX Cpeaax

Bcero 8

3.6. CamocTosiTesqibHAsi padoTa CTyJAeHTa

Howep pasnena Bux CPC Conepxxanune CPC Obmen,
JIACITUTITAHBI qac.

1 Otuet no ITogroToBka TeEOpPEeTHYECKOrO0 MaTepHana Io 12
nabopaTopHOii temam: CTpoeHHE aTOMHOTO sapa, MPOTOH-
pabote. Usyuenue | MICKTPOHHAS MOJIEITb, MPOTOHHEHUTPOHHAS
TEOpETHYECKOTO MoJens. PaccesHue o-4acTw, Teopus paccesHuA
MaTepHaa, QUACTHL. OTKphITHE HEHTpOHa. AToMm

Pezepdopaa-bopa. DHepreTnueckuii CIEKTp sAApa.
MMOJITOTOBKA K
N OcobeHHOCTH  siiepHBIX  criekTpoB.  Crektp
KOHTPOJILHOH MakcBemuta.  lupuna  ypoBHEH — siA€pHBIX
padore. ciekTpoB. OGOCHOBAHME MEXaHH3Ma COCTABHOTO
saapa.  Ilpsmoe  B3amMoJeiicTBHeE. 3akoH
COXpaHEHHUs MEXaHHMYeCKOro MomeHTa. Jlpyrue
3aKOHBI  COXpaHEHHWs. Bkmajg KUHETHYECKOU
SHEPTUU B DHEPIUI0 BO30YXkIeHHs. Peakiuu mon
JIEWCTBUEM 3apsIKEHHBIX 4YacTull. HeWTpoHHbIE
PEaKLuH. SAnepHblit dotorddexr.
BpIcoKoIHEpreTHUECKUE YaCTHIIBL.

2 Otuer mo | [ToagroroBka TeopeTHUecKoro Marepuaiga o 12
71a00paToOpHOI temam: CpoiictBa  3amemmrencii.  CrexTp
paGote. M3yuenne | 3aMCULIOMMXCSA — HEHTPOHOB:  HEHTPOHHBII
TEOPETHYECKOTO Oananc, crnektp Pepmu, MIIOTHOCTH 3aMEAJICHUS,
Marepnaia, YHET  HOIVOIUICHNS,  BEPOATHOCTH n30eKaTh

PE30HAHCHBII 3axBar. Cpenusist
MMOJITOTOBKA K

. norapupmMuyecKas noTepst SHEPTUH.

KOHTPOILHON OIHOCKOPOCTHOE ypaBHEHHUE TG hy3um.
pabore. Huddysus npu 3amemiennn. HenpepsiBHOE

3aMeaicHHe. YpaBHEHHE  Bo3pacta. Bpems

3amemieHus U auddy3un B TEIIOBOM 00IaCTH.
Oruer 1o IToaroroBka TEOPETHYECKOrO MaTEpHaia Mo
nabopaTopHoOi teMam: CHucTeMa peryJupoBaHus peakTopa.

3 pabote. M3ydenne | CriocoOsl ympapieHus LENHOH sS1epHOi 12
TEOPETHYECKOTO peakuuei. MaTepualibl OpraHoB peryJIMpOBaHHUs.
MaTepuana, KoncTpykiust opraHoB peryIupoBaHus sIEPHBIX




MOJATOTOBKA K peaKkTopoB
KOHTPOJIbHOM
pabore.
[ToAroToBKa TEOPETUUESCKOTO MaTepHala 1o
Oruer 1o temam: OTpaBJICHHE PEaKTOPA: 3alUIAKOBbIBAHHE,
n1abopaTopHOi OTpaBJIEHHE KCEHOHOM, IIpeaeIbHas
4 pabore. KOHIICHTpAIIMsI, OTPABJICHHE pabOTaIOIIETO 14
IToaroroska K peakTopa, KCeHOHOBAsI SIMa, HEYCTONYHBOCTD
TecTy. peakTopa ¢ GOJIBIINM MOTOKOM, KCEHOHOBBIE
BOJIHBI, OTPABJICHHE CAMapHEM.
Bcero 50
4. O0pa3oBaresibHbIE TEXHOJOTHH
I[Ipu  mpoBeneHMH  y4eOHBIX  3aHATUA  UCHOJB3YIOTCS  TPAAUIIMOHHBIC

oOpa3oBaTenbHbIC TEXHOJOTHH - JICKIIMM B COYECTAHWH C TPAKTUYCCKUMHU 3aHATHUSIMH,
CeMHHApaMH, CaMOCTOSITEIbHOE H3Y4YCHHE OMpEACNEHHBIX Pa3JeioB M COBPEMEHHBIC
oOpa3oBaTebHbIC TEXHOJIOTHH, HAPABJICHHBIC HA 00ECTICUCHNE PA3BUTHSI y 00YJAFOIIIUXCS
HABBIKOB KOMAaHJIHOW pabOThl, MEKIUIYHOCTHOH KOMMYHHUKAIIMH, TIPHHATHS PEIICHUH,
JUACPCKUX KAa4eCTB: HHTCPAKTHUBHBIC JICKIIMH, TPYIIIOBBIC TUCKYCCHUH, pad0Ta B KOMaHJIE,
KOHTEKCTHOE OOydeHHe, OOydueHHe Ha OCHOBE OIbITa, HWHIAWBHAyajdbHOE OOyYCHHE,
MEXTUCIUIUIMHAPHOE 00YYCHUE, OTIepEeKaroIIasi CaMOCTOsTeNIbHAs paboTa.

B ob6pazoBaTenbHOM Mpoliecce UCTOIb3YIOTCS:

- DJIEKTpOHHBIE OOpazoBaTenbHbie pecypchl (DOP), pasMemnieHHbIE B JUYHBIX
KaOuHeTax CTyIeHTOB DnekTpoHHoro yuusepcutera KI'QY, URL: http://e.kgeu.ru.

5. OneHuBaHue Pe3yabTATOB 00y4eHUsI

OueHuBaHKe pe3ynbTaToB OOYYEHHS MO JUCLUUIUIMHE OCYIIECTBIISIETCS B pamMKax
TEKYILIEro KOHTPOJsSl YCIIEBAEMOCTH, IPOBOJUMOTO MO OAIIbHO-PEUTUH-TOBOM CUCTEME
(bPC), 1 mpoMexyTOUHOM aTTECTaIUH.

OO0001IeHHbIE KPUTEpPUM M ILIKaJla OLEHUBAHUS YPOBHA CQPOPMUPOBAHHOCTH
KOMIETEHIIMH (MHOUKATOpa JIOCTH)KEHUS KOMIIETEHIMM) II0 UTOraM OCBOEHHUS
JUCLUTUIMHBIL:

ILnanupy O060011IeHHBIC KPUTEPUH | IIKAJIa OIICHUBAHUS PE3YIbTATOB O0YUCHUS
€MbIEC
HEYJIOBJIETBO-
pesynbTa y YIOBJIETBOPUTEIIHHO XOpOIIIO OTIIMYHO
PUTEIBHO
ThI
oOy4JeHus HE 3a4TE€HO 3a4TEHO
YpoBeHb 3HaHUN | MUHUMAaIbHO IONyC- | YPOBEHb 3HAHUH B YpoBeHb 3HAHUM B
Mommora | FHKE MUHHMATb- THUMBIH YPOBEHB 00BEMe, COOTBETCT- o0beMe, COOTBET-
— HBIX TPeOOBAHUIA,| 3HAHUH, UMEET BYIOIIEM [IPOTpaMMe, | CTBYIOIIEM IIPOT-
3 UMEIOT MECTO MECTO MHOTO MMEET MECTO HECKOJIBKO | paMMe IMOATOTOBKH,
rpyOble OIMOKK | HErpyObIX OIMIHOOK HETpyOBIX OIIMOOK 0e3 ommooK
IT MOHCTPUPOBAH
[Tpu pemennn IIpoagemoncTpupo- IpoxeMoHcTpupoBansl | - POACMOHCTPHPOBA
bl BCE OCHOBHbBIC
CTaHJApTHBIX BaHbl OCHOBHBIC BCC OCHOBHBIC YMCHHA,
YMEHHUSI, pEIICHbI BCE
3aJa4 HE MTPOJC- YMCHHA, PCIICHBL PCIICHBI BCEC OCHOBHBIC
OCHOBHBIE 331a4H C
Hanuune MOHCTPHUPOBAHbI | TUIIOBBIE 3aa41 3aJ]auu C HerpyObIMU
N OT/CTIBHBIMH HECY-
YMEHUN OCHOBHBIE C HETpyOBIMH OIMHNO- | OMIMOKaMU, BHITTOIHEHBI CCTBEHHLIMIL
YMEHHSI, IMCIOT | KaMH, BHITOJIHEHBI BCE| BCE 3a/[aHMS B TIONHOM |
HEJ0YeTaMH,
MECTO IpyObIe 3aJaHus, HO HE B 00beMe, HO HEKOTOPBIS
BBITIOJIHEHBI BCC
OmMOKH MTOJTHOM 00beMe ¢ HeloUeTaMu
3aaHus B
ITOJTHOM 00BEeMe



http://e.kgeu.ru/

| Hamuuue | Tlpu pemenun MNwmeercs muanMmans- | IIpogemoncTpupoBansl | IlponemMoHcTpupo-




HAaBBIKOB | CTaHAAPTHBIX HbI{ HA0Op HAaBBIKOB | 6a30BbI€ HABBIKY IIPX | BAHBI HABBIKYU IIPH
(BnajeHue | 3a1ad He JUTSL peIICHUS pEIICHUN CTaHAPT-HBIX| pEIICHIH HeCTaH-
OmbITOM) | MPOAEMOHCTPHPO | CTAHJAPTHBIX 33/ad C | 3a/[a4 C HEKOTO-PBIMH | JaPTHBIX3a1a4 oe3
BaHbI 0a30BbIE HEKOTOPBIMHU HeJl0YeTaMu omKOOK ¥ HEAOUETOB
HaBBIKH, HeJI0YeTaMu
UMEIOT MECTO
rpyObIe OITMOKH
< CdopmMupoBaHHOCTH
E KOMITETCHLIUU
Q CdhopmupoBaHHOCTH CdhopmMupoBaHHOCTD
S | Komnerenuus B | cOOTBETCTBYET MHHU-
T . KOMIIETEHLIUH B 1IEJIOM | KOMIETEHIIUN
T & 5 | MOJHOH Mepe HE | MajbHBIM
S 95 COOTBETCTBYET MOJTHOCTBIO COOTBET-
8 § £ | chopmupoBaHa. | TpeOOBaHMSM.
2 S o . | TpeOoBaHUSIM. CTBYETTpeOOBa-HUSM.
55 = Nmeronmxcs Nmeronuxcst 3HaHNH, o .
S F o . . " Umeromuxcs 3Hanni, | MMeromuxcs 3HaHUH,
& T E | 3HaHWi, yMEHHUH, | yMEHUH, HABBIKOB B . .
&K = YMEHHH, YMCEHUH, HABBIKOB U
2= | HaBBIKOB LEJIOM JI0CTaTOYHO .
= = HAaBBIKOB M MOTHUBAIlMA | MOTHBA-LUH B TIOJHOM
© £ & | HEIOCTaTOYHO JUISL peLICHUS
s 5 2 B 1IEJIOM JI0CTaTOYHO Mepe I0CTaTOYHO IS
2 Z £ | A perueHus HPaKTHYECKUX
=5 0 JUISL PeIIEHUS PELICHUS CIIOKHBIX
5 B x | MPaKkTHYECKHX (mpoheccroHaIBHBIX )
= 0 2 CTaHIAPTHBIX MPaKTHYECKUX
a E £ | (mpodeccuonans | 3agad, HO TpeOyeTCs
5= 5 NPaKTHYECKUX (mpodeccroHanbHbIX)
& & & | HBIX)3amad JOTIOJTHUTENbHAS
=
i = (mpodeccroHambHBIX) | 3a/mad
= NpaKkTUKA 10
=3 3aJa4
> OOJIBIIMHCTBY
NPaKTUYECKUX 33134
p
Husknit Hwuxe cpennero Cpennnii Bricokuit

YpoBeHb
c¢(hOpMHUPOBAHHOCTH
KOMITETEHITAHN
(MHIUKATOPA TOCTHKEHUS

[MIxana OICHKH PC3YJIbTATOB O6y‘-ICHI/I5{ 10 AU CIUITIINHC:

YpoBeHb cPOPMHUPOBAHHOCTH KOMITETEHITUH
(MHMKATOPa IOCTHKEHUS KOMITETEHITIH )
o . Hrxe .
Kox 3annasupos Boicoknii | Cpennuii Huskuit
Kon HHIMKATODA aHHbIC CpCAHEro
KOMIIET p pe3yIbTATEI [1Ikana oleHHBaHNS
JIOCTHKEHUS
CHIIUU 06y‘IeHI/I}I I10 HEYIOB-
KOMIIETEHIIMH YIOBJIETBOP
JMCLIMTLITHHE OTJIMYHO XOpOmIo JNeTBOpH-
HUTCIBbHO
TCJIBbHO
3a4TECHO HE 3a4TCHO
3HATH:
OIK-1 OIIK-1.5
OIIK-1.6




-OCHOBBI
obecrieueHus
OTNITHMAJTbHBIX
PEXUMOB pabOTHI
SIEPHOTO
peakTopa,
TEeTIOMEXaHI4IecC
KOTO
000pyIOBaHUS H
HHEProodopy 0B
anmst AC B
LEJIOM npu
MyCKEe, OCTaHOBE,

YpoBeHb
3HAaHUU B
o0beMe,
COOTBETCTBY
FOILIEM
porpaMMme
IOJTOTOBKH,
0e3 ommnooK

YpoBeHb
3HAaHUU B
o0beMe,
COOTBETCTB
YIOIIEM
porpaMme
, HAMEET
MECTO
HECKOJIEKO
HeTpyOBIX
OIINOOK

MunuMalnbH
o

JIOITy CTUMBIH
YpOBEHb
3HAHHM,
UMEET

MECTO

MHOTO
HeTpyOBIX
omubdoK

YpoBeHb
3HAHUN
HIDKE
MHHHMAJITb
HBIX
TpeOoBaHU
H, WMEIOT
MeCTO

rpyOble
OIIMOKH




pabote Ha
MOIIIHOCTH |

nepexoe c
OJTHOTO  YPOBHS
MOIIIHOCTH  Ha
Ipyrou c
coOII0ICHUEM
TpeboBaHUM
0€30IacHOCTH;
- OCHOBHBIE
MIPOIIECCHI u
3aKOHOMEPHOCT
u,
TIPOUCXOJISATITHE
B aKTUBHOM
30HE SIIEPHOTO
peakTopa,
TIPUHITATIBI
KOHTPOJIS u
YIpaBJICHUS
SIIEPHBIMU

mpoueccaMmd B
aKTHMBHOH 30HE;
- YpaBHEHHSI
KUHCTUKH u
JIUHAMUAKH
SITIEPHBIX
PEaKkTopOB;

- BEJIUYHHBI
3araca ¥ norepb
PEaKTUBHOCTH
peakTopa u ux
COCTAaBJISIONINE;
- BEJIMYMHBI
ko3 purmeHToB
u s dexTon
PEaKTHBHOCTH;

— 0COOEHHOCTH
TIEPEXOTHBIX
MIPOIIECCOB B
peakTopax  Ha
TEILIOBBIX
HEUTpPOHAX,
CBSI3aHHBIC c
HaKOIUICHHEM
sIep KCEHOHA M
camapus.

- HYKJTATHBII
COCTaB TOIUIUBA,
uX BKJIag B
paboty

peakTopa,

BIIUSTHUE Ha
pacuer B
KPaTKOCPOYHOU

YpoBeHb
3HAaHUU B
00beMe,
COOTBETCTBY
FOIIIEM
porpaMme
IIOJrOTOBKH,
0e3 omunodoK

YpoBeHb
3HaHUU B
o0beMe,
COOTBETCTB
YIOIIEM
mporpamme
, HAMEET
MECTO

MuHuMalbH
0

JIOITy CTUMBII
YPOBEHb
3HAHWM,
UMeEET

MEeCTO

MHOT'O

YpoBeHb
3HAHUN
HIDKE
MHHHMAJIIb
HBIX
TpeOoBaHU
H, WMEIOT
MeCTO




Y 10JITOCPOYHOM HECKOJIKO | HerpyObIX | TpyOble

IEPCIEKTHBE; HerpyObIX | ommboK OLINOKU

- HOTEPIO OIIHMOOK

PEaKTUBHOCTH

npu pabote

peakropa;

- ypaBHEHUS

KUHETHUKH,

YpaBHEHUS

JTAHAMUKA U UX

peLeHusl.

YMETB:

- aHamsuposath | IIponemonct| Iponemonct| Ipoxemonct| Ipu

HEHTPOHHO- pUPOBaHBI | PHPOBAaHBl | PUPOBAHBl | PEIICHUU

dusndeckue, BCE BCE OCHOBHBIE | CTaHIApTH

TEXHMUECKHE OCHOBHBIE€ | OCHOBHBIE | yMEHHS, BIX 3aj1ad

Hpotecch o | YMeHHS, yYMEHHS, pelIeHbl HE
pElLIEHBI BCE | PELICHBI BCE | TUIIOBbIE IPOAEMOH

ITOPHTMbI OCHOBHBIE | OCHOBHBIE | 3a7a4u CTPUPOBaH

KOHTPOJIA, 3ajauy ¢ 3a1a4H C c BI

AWArHOCTHKH, OTZENbHBIMH| HETPYObIMHU | HErpyObIMU | OCHOBHBIE

YHOPaBICHHUA M | gecymecTBe | OIMOKAMY, | OMMOKAMH, | YMEHHS,

3amuTel AC € | HupIME BBITIOJIHEHBI | BBITIOJHEH UMEIOT

LIEJTIBIO HeJ0ueTaMu,| BCe 3aJaHus | bl BCE | MECTO

oOecrieueHHs] UX | BBIIOJHEHBI | B IIOJHOM | 3aaHus, rpyOble

>(peKTUBHON M | BCC 3a/laHus | 00beMe, HO | HO  HE B | OLIMOKH

6e30MmacHoil B TIOJTHOM HEKOTOpbIE | MOJHOM

PaGOTEL; obbeme c obbeme

- HCIOJIb30BaTh HeaotcTaM

YpaBHEHHUS 1

KHHETUKHU u

JUHAMUAKHU

STIEPHBIX

pPEaKTOpOB U UX

peweHus i

pacuera

[EPEXOHBIX

MIPOLIECCOB B

aKTUBHOM  30HE

peakropa:

— TIpH BBIBOJIE
Ha MOITHOCTH U
OCTaHOBE
peakrTopa;

— 1pu pabote
peakropa Ha
HOMUHAJIBHOM
YpOBHE
MOIIHOCTH;

- pu
MIEPEXOTHBIX
MpOIIECcCax,
CBSI3aHHBIX c
BO3MYIIICHHEM
peakropa
BBECJICHHEM




PCAKTUBHOCTH,

H3MCHECHUEM

MOIITHOCTH,

H3MCHECHUEM

AKTUBHOCTH

HCTOYHHKA

HEUTPOHOB,

H3MCHECHUEM

pacxona

TEILUIOHOCHUTEIIS

H 1p.;

- wucnons3osath | IIpogemonct| IIpogemonct| Iponemonct| Ipu

HOJTy4YeHHbIE PUpPOBaHBI | PUPOBaHBI | PUPOBaHBI | PEIICHUHN

TEOPETHUYECKHE BCE BCE OCHOBHBIE CTaHIAPTH

SHAHUS Jutst | OCHOBHBIC OCHOBHBIE yMEHHUS, BIX  3a7a4

HAy4HOTO yMEHUs, yMEHUs, peleHbI HE

06OCHOBAHIS PEIIeHBI BCe | PEIIeHBI BCE | THUITOBBIS TIPOIEMOH
OCHOBHBIE OCHOBHBIE 3a1a4M CTPUPOBaH

TIporLeccos, 3a/1a4u C 3a/1a4u C c BI

CBA3AHHBIX C | ornensHbIMU| HErpyOBIME | HETpYOBIMH | OCHOBHBIE

H3MCHCHHCM HECYIIECTBE | OIIMOKAMY, | OIIMOKAMH, | yMCHH,

PCaKTUBHOCTH, HHBIMHA BBIIIOJIHEHBI | BBIIIOJIHEH UMEIOT

BCJICACTBHE HEJ0YEeTaMH,| BCE 3aJaHHS | b BCE | MeCTO

BJIASIHUSA BBITTOJIHEHBI | B ITOJTHOM 3aaHUS, rpyObIe

Pas3IUYHBIX BCE 3a71aHKd | 00beMe, HO | HO He B | OMIMOKH

OCKOJIKOB B ITOJTHOM HEKOTOpBIC | TIOJTHOM

JeNICHUS u o0BeMe C 00BeMe

MUTAIIHX HEZoYeTaM

aKTUHHUOB; "

- HCIOJIb30BaTh

MOJIyYEHHBIE

TEOPETUUECKHE

3HAHUS JIS

000CHOBAaHHOTO

peleHus

YpaBHEHUS

Iepenoca B

ACUMIITOTHYECK

o obiacTu,

aHAJIUTUYECKOTO

peleHus

YpaBHEHUS

KMHETHKU,

BJAJIETh:

NMeTOJJaMI/I ITponemonc | ITponemonc | Nmeercs Ipn

TIOJTyYeHHs, TPUPOBaHBI | TPUPOBAHBI | MUHMMAJIbHB] peleHHu

aHaIM3a 1 | HaBBIKH 0a3oBbIC i Habop CTaHJapTH

peleHHs npu HaBBLIKU HABBIKOB BIX 33144

ypaBHeHHﬁ gzzf:;zsz EEII;I_IGHI/II/I SJ;;_IGHI/IH Ele)();[eMQH

KHHCTHKH " HBIX 3aJa4 CTaHOapTH CTaHIApPTHBI CTPHUPOBaH

AMHAMHUKH 0e3 BIX 3a7a4 C | X 3aJa4 C | pl Ga30BBIE

SNCPHBIX OIIMOOK M | HEKOTOPBIM | HEKOTOPBIM | HABBIKH,

| PCaKTOPOB. HEIOUETOB | U u UMEIOT

METOdaMHA HeOo4YeTaM | HEJNOYETAMM | MeCTO

IPUMEHEHUS i rpy6bie

perieHunit OIIMOKH




ypaBHEHHI
KHUHETUKHU u
JTAHAMUKW IS
MpeICcKa3aHus
MMOBEACHUSA
SIAEPHBIX
pEAKTOPOB.
ITponemonc | IIponemonc | Nmeercs [Tpn
TPUPOBAHBI | TPUPOBAHBI | MUHUMAIBHB] PEIICHUN
HaBBIKA 0a3oBbIC it Habop CTaHIaPTHEI
npu HaBBbIKA HABBIKOB X 3a41a4 HE
_ HABBIKAMy | PELICHHH npu JUISt MIPOJICMOHCT,
pacuera HECTaHJapT | pEeIICHUU perieHust PHUPOBAHEI
HbBIX 3ada4 CTaHOapTH CTaHIApPTHBI 62130BLIG
PCaKTUBHOCTH. 0e3 BIX 3aJa4 C | X 3aJa4 C | HaBBIKW,
OIIMOOK U | HEKOTOPBIM | HEKOTOPHIM | MMEIOT
HEJIOYEeTOB | U u MEeCTO
HEJoueTaM | HeJoueTamMu | TpyOble
H OIINOKHU

OneHOYHbIE MaTepHaybl IJI1 MPOBEACHUS TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U
MPOMEKYTOUHOM arrectanuu mpuBeaeHbl B [lpunoxkenun Kk paboueil mporpamme
TUCIUIUIMHBL.  [lOMHBIM  KOMIUIEKT 3aJlaHuii ¥ MaTepuasoB, HEOOXOAMMBIX IS
OLICHMBAHUSI pE3yJbTaTOB OOyYEeHHs TIO0 JUCHUIUIMHE, XpaHUTCS Ha Kadenpe-

pa3paboTuuke B OyMaKHOM U 3JIEKTPOHHOM BHJIE.

6. YueOHO-MeTOAMUYeCKOE U HH(POPMALMOHHOE 00ecTeYeHUue TUCIUILINHBI

6.1. YueOHO-MeTOAMYECKOE O0ecIieueHne

OcHOBHas 1HUTEpaTypa

Bun uznanus Kon-s0
Ne A HaumveHnoBaH| (y4eOHUK, Mecro I'on Anpec DISCMILIAPO
BTOP(bI) W3/1aHus, JIEKTPOHHOIO BB
/m ne y4ueOHOe W3JIAaHUS
Hocobue, Ap.) U3/1aTEeIIbCTBO pecypca | OMOIHOTEKE
KDY
Mopenup VYyebHoe
OBaHUE nocodue
(buzrueck
ux
IIPOIIECCOB http://www.st
Ky3bMuH B udentlibrary.r
1 AM SHEPreTHY M.: MDH 2019 | u/book/ISBN
T ECKUX sIJIe 97853830125
PHBIX peak 29.html
TOpax Ha
OBICTPBIX
HEUTpOHA
X
hock SAnepubie Y4eOHOE https://e.lanb
) IHKOB: SHEPreTHY rocooue M.: MU 2015 ook.com/boo
p—K.H. €cKHe k/72346
YCTaHOBKU
JeGeres SAnepubie VYyeOHOC CTIG. - https://e.lanb
3 BA SHEPreTHY nocobue Tt 2015 ook.com/boo
C €CKHe k/67466



http://www.studentlibrary.ru/book/ISBN9785383012529.html
http://www.studentlibrary.ru/book/ISBN9785383012529.html
http://www.studentlibrary.ru/book/ISBN9785383012529.html
http://www.studentlibrary.ru/book/ISBN9785383012529.html
http://www.studentlibrary.ru/book/ISBN9785383012529.html
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG&Z21ID=1405i8i4o0oaa%2Evan4m0l9f139&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A%3D&USES21ALL=1&S21STR=%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D1%8F%D0%BA%D0%BE%D0%B2%2C%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG&Z21ID=1405i8i4o0oaa%2Evan4m0l9f139&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A%3D&USES21ALL=1&S21STR=%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D1%8F%D0%BA%D0%BE%D0%B2%2C%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://e.lanbook.com/book/72346
https://e.lanbook.com/book/72346
https://e.lanbook.com/book/72346
https://e.lanbook.com/book/67466
https://e.lanbook.com/book/67466
https://e.lanbook.com/book/67466

YCTaHOBKH |

JlononHUTENbHAS TUTEPATYPA

1/131;3[:51[14;1 Koz-zo
No HaumenoBanu| (yaeOHUK, Mecro l'on Anpec HSEMILTAPO
ABTOpP(BI) W3J1aHus, AJNEKTPOHHOIO B B
n/n e yueOHOe U3/1aHNs
Oue. | A3AATEMBCTBO pecypca o6ubnuoreke
nocoowue, KDY
Ap.)
[Tormnomaro | YueGHOe
He nocoGue http://www.st
MaTepuaibl M.: :
Pucosan N3 narensck udentlibrary.t
1 Hﬁ(;;) )1 U OpTaHbI 31?171 eOMc 2017 | whook/ISBN
.. | perynmpoBa ng[ 97853830117
HUS SICPHBI 75 himl
X PEaKTopo I
B
Okcnepume | YueOHUK https://e.lanb
) MyxuH | HTanbHAs s | B3 T CIIb. : 2008- | ook.com/boo
K.H. nepHas ¢pu3 Jlanp 2009 k/279
uKa
Kunernka u | yueOHOE 3
perynupoBa | mocobue M.:
3 EB% HHE sTCPHBI OHeproaro 1986
— X pPeaKkTopo MU3IaT
B
6.2. UndopmanuonHoe odbecredenue
6.2.1. DJIEKTPOHHBIE U HHTEPHET-PECYPCHI
Ne HanmenoBanue 371€KTPOHHBIX U
Ccbuika
/I HWHTEPHET-PECYPCOB
JAK «fnepnas sHepreTukay, . . 0 -
1 pasmenmenbiii B LMS Moodle 3.8 https://Ims.kgeu.ru/course/view.php?id=2971
) EnuHblii mopTan HHTEpHET- hitps://i-exam.ru/
TECTUPOBAHUS B chepe 00pazoBaHHUS
3 | CioBapu U SHUMKIONEIUN http://dic.academic.ru/
ONeKTpOHHO-OMOINOTEUHAs cUCTEMA i
4 «JIamp» https://e.lanbook.com/ htp:/ ¢ lanbook.com/
6.2.2. [IpodeccnonanbHbie 0a3bl JAHHBIX
Ne HaumenoBanue npodeccuoHaabHbIX 0a3 Pexum nocrymna
o Anpec
1| JTAHHBIX
1 | Poccuiickas HarmoHaIbHAsI OMOIMOTEKA http://nlr.ru/ [To peructparuu
) https:// [To peructparumn
2 | web of science webofknowledge.com/
3 | scopus https://www.scopus.com/ | ITo perucrpanuu
4 HquHaﬂ AJIEKTpOHHAast OMOIMOTEKA https:/elibrary.ru/ Ilo perucrpanun
elibrary.ru
5 | HamoHnanpHas 31eKTpoHHAsI OMOIMOTEeKa https://rusneb.ru/ [To peructparuu
6 | Texuudeckas OuOIMOTEKA https://techlibrary.ru/ [To perucrparumn
7 | apxuB xxypHaioB PAH https://ras.jes.su/ ITo perucrpanumn



http://www.studentlibrary.ru/book/ISBN9785383011775.html
http://www.studentlibrary.ru/book/ISBN9785383011775.html
http://www.studentlibrary.ru/book/ISBN9785383011775.html
http://www.studentlibrary.ru/book/ISBN9785383011775.html
http://www.studentlibrary.ru/book/ISBN9785383011775.html
https://e.lanbook.com/book/279
https://e.lanbook.com/book/279
https://e.lanbook.com/book/279
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG&Z21ID=1801i1i4o0oaa%2Evan4m9l5f932&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A%3D&USES21ALL=1&S21STR=%D0%94%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8C%D0%B5%D0%B2%2C%20%D0%91%2E%20%D0%90%2E
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG&Z21ID=1801i1i4o0oaa%2Evan4m9l5f932&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A%3D&USES21ALL=1&S21STR=%D0%94%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8C%D0%B5%D0%B2%2C%20%D0%91%2E%20%D0%90%2E
http://dic.academic.ru/
http://nlr.ru/
http://www.scopus.com/

6.2.3. HNudopMalmoHHO-CIPpaBOYHBIE CHCTEMBbI

HanmenoBanue
nH(pOpPMAaIMOHHO- Anpec
CIIPABOYHBIX CUCTEM

Pexxum nocryna

DenepabHBIN
HWHCTUTYT
MPOMBIIIJIEHHOMN
cobctBenHocTr URL:

http://www1 fips.ru/wps/wem/connect/content_ru/ru

1o peructpannn

6.2.4. JIMIIeH3MOHHOE ¥ CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE
o0ecrieyeHne QUCLUILUINHBI

PexBu3uTHI
Ne HanmenoBanwue mporpaMMHOT0O
Onucanue MOJITBEPKAAIOLINX
/m obecreyeHus
JIOKYMEHTOB
3A0
Ilone3zoBatensckas | "Codr/laitnTpeiin"
1 | Windows 7 [Ipodeccuonansnas (Pro) ornepauoHHas Ne2011.25486 ot
cucrema 28.11.2011 Heuncku.
npaBo. beccpouno
Cucrema noucka CBoboanas
2 | bpaysep Chrome uHpopManuy B ceTH | nuneH3us Heucko.
WHTEPHET npaBo. beccpouyno
et o oot
3 | Adobe Acrobat g g . muneH3ust Heucko.
npocMoTpa (aiinos 0aBo. BecepotHo
¢opmara PDF paso. P

7. MaTepuaJibHO-TeXHUYECKOe 00ecneYeHue JUCHMILTUHBI

Ne
/1t

HaunmenoBanue CrICHUaJIbHBIX

MIOMEIIEHUN U TOMEIIEHNN 1
CPC

Bun yueGHoit
paboThI

OCHAIIIEHHOCTH CIIEHAATIBHBIX

MIOMEIIEHUN U TOMEIIEHNN 1
CPC

YyeOHasi ayAuTOpUs 115
MPOBEICHUS 3aHATUN
JIEKIIMOHHOI'O TUIIA

Jlex1imoHHEkIE
3aHATHI

JocKa ayaAuTopHas (2 mr.),
aKyCTHYECKasl CUCTEMA, IPOEKTOP,
YCUITUTCIIb-MUKIICP OJId CUCTEM
I'POMKOH CBSI3H, 9KpaH, MUKPO(OH,
MHUHHUKOMIIBIOTCP, MOHHUTOPD

VYuebHas ayaAuTopHs

JIabopaTopHsble
paboThI

JIOCKa ay IMTOPHAsl, YCTPOHUCTBO
BoeinpssMutenbHoe BCA-5K,
HITaTUBBI MeTaJuIMYeckue (2 mr.),
Xumuueckue peaktussl (o1 10 T 110
1 KT. B CTEKJISTHHOM M IJTACTHKOBOM
Tape), XUMUYECKasi CTEKIISTHHAS
nocyna (ot 1 mut 1o 2 71.), Tabnuia
Menpeneena, Tadauna mo Th,
tabnuua "CraHnapTHbIN psjg
3J1EKTpOAOB"

VYuebHas ayauTopus

pedpakromerp UPD -45462M,
¢doroxonopumerp KOK-3-01,
KojooHarpeBatens [13-4100M,
BECHI DJIEKTPOHHBIE TA00OpaTOPHBIE,
pH-metp AHMOH-4100, mraTtuBsI
MeTaJITN4ecKue (4 mT.), IUIUTKA
JJEKTpUYECKasi, XUMUYECKHE



http://www1.fips.ru/wps/wcm/connect/content_ru/ru

peaktuBsl (0T 10 T 10 1 KT. B
CTEKJIIHHOMW U TUIACTUKOBOM Tape),
XUMHUYECKasl CTEKJISTHHAS TTOCY1a
(ot 1 mit no 1 11.), Tabnuna
Menneneesa, tadmuia no Th,
tabnunua "CTaHgapTHBIA psi
3JICKTPOJHBIX ITOTEHINAIOB"

VYyeOHnas ayauropust

JIOCKa ayIUTOPHAsl, YCTPOHUCTBO
BoInIpaMuTensHoe BCA-5K,
ITaTUBBI METAJUIMYECKUE (2 1MIT.),
XUMUYECKHe peakTuBsl (0T 10 T 10
1 KT. B CTEKJISTHHOM M IJIACTUKOBOM
Tape), XUMUYECKasi CTEKJISTHHAS
nocyza (ot 1 mi go 2 11.), Tabnuia
Menpeneena, Tadbnuna mo Th,
tabnunua "CTaHIapTHBIN psif
3JIEKTPOJIOB"

CamocrosTenbHa
g paboTa
oOyJarorerocs

Kaouner CPC

MOHO00J10K (30 1mIT.), cCUcTEMa
BUJIeHa0MI0IeHU (6 BUIEOKaMep),
MPOCKTOP, FKPaH

Kabuuer CPC

MOHO0J0K (30 1mIT.), cCcTEMA
BUJeHaOMIOIeH Y (6 BHIEOKaMeD),
MIPOEKTOP, IKPaH, J0CKa MarHUTHO-
MapKepHast

Kaouner CPC

IIpoekTop, MepeHOCHOM 3KpaH,
TOHKHE KJIUEHTHI (13 mT.),
KOMOBIOTEPHI (5 1MIT.)

CemuHapckue
3aHSTHS.

VYuaeOHast ayuTOpHs

JIOCKa ayIUTOpHAsi, yCTPOMCTBO
BoinpsamurenbHoe BCA-5K,
HITaTUBBI MeTaJuTHYeckue (2 mr.),
XUMUYeCKHe peakTuBsl (0T 10 T 10
1 KI. B CTEKJISTHHOM M INIACTUKOBOM
Tape), XMMUYECKasi CTEKIISTHHAS
nocyza (ot 1 mi go 2 11.), Tabnuia
Memnneneena, Tadnuna no Th,
tabnuua "CTaHIapTHBIN psf
AJIEKTPOJI0B"

VYyeOHnas ayauropus

pedpakromerp UPD -45462M,
dotoxomopumeTtp KOK-3-01,
KosiboHarpeBarens [19-4100M,
BECHI AJICKTPOHHBIE TA00OPATOPHEIE,
pH-merp AHMOH-4100, mratussl
MeTauueckue (4 mrT.), IIUTKa
ANEKTPUUECKasi, XUMUUYECKUE
peaktuBbl (oT 10 T 10 1 kT. B
CTEKJISTHHOU U TNIACTUKOBOM Tape),
XUMHUYECKasi CTEKJISTHHAS TTOCY/1a
(ot 1 mit no 1 11.), Tabnuna
Memnneneena, Taonuna no Th,
tabnunua "CTaHIapTHBIN psf
3JIEKTPOJIHBIX TIOTCHITHAIOB"

YyeOHast ayauropust

JIOCKa ayIUTOPHAsI, YCTPOHUCTBO
BoinIpaMuTensHoe BCA-5K,
IITaTUBBI METAJTUYECKHE (2 1IT.),
xuMudeckne peaktussbl (ot 10 r 10




1 XT. B CTEKJITHHOM M IUIACTHKOBOM
Tape), XUMUYECKasi CTCKIISTHHAS
nocyna (ot 1 mu 1o 2 71.), Tabiuia
Menpeneena, Tabauna mo Th,
tabnuna "CrtangapTHBINA P
3JCKTPOJIOB"

JIOCKa ayAUTOpHas1, Tabauia
Menpeneena, Tadbnuia mo Th,
Ta0IuIa CTAaHIAPTHBIN PsT
AJICKTPOHOB

VYyeOHnas ayauropust

8. Ocol0enHocTH OpraHmM3anuu 00pa3oBaTeJbLHOM AeATEJILHOCTH JJIS JIHI C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbsI H HHBAJIU/I0OB

Jluma ¢ orpaHUYeHHBIMHA BO3MOKHOCTSIMH 310poBbs (OB3) u mHBaMMIbl UMEIOT
BO3MOXXHOCTh OECTIPENSATCTBEHHO TMEPEMENIAaThCs M3 OJIHOTO y4ueOHO-I1a00opaTOPHOTO
KOpITyca B APYTOM, MMOJHATHCS HA BCE ATAXKU YIeOHO-Ia00PaTOPHBIX KOPITYCOB, 3aHUMAThCS
B Y4€OHBIX 1 UHBIX IOMEIIECHUAX C YYETOM OCOOEHHOCTEN NCUXO(PU3NIECKOTO PA3BUTHUS U
COCTOSIHUSI 37J0POBBSL.

Hnsa oOyuenus mun ¢ OB3 u MHBaIMIOB, HMMEIOLIMX HApYLIEHUS OINOPHO-
JBUTATEIBHOIO armnapara, o0ecredeHbl YCIOBUS OECHpEnsTCTBEHHOrO JIOCTyla BO BCE
yueOHble nomemieHuss. WMHdopmanus o crneuuanbHBIX YCIOBUSX, CO3JaHHBIX IS
oOyuaroruxcst ¢ OB3 u nHBanMI0B, pa3MeIlieHa Ha caiiTe yHHUBEpcUTeTa www//kgeu.ru.
HmeeTcsi BO3MOXHOCTh OKa3aHUSI TEXHUYECKOW MOMOIIM ACCHUCTEHTOM, a TaKXke YCIIyT
CYPAOIEPEBOTUUKOB U TU(DIOCYPAOTIEPEBOTUUKOB.

JInsa apantanyu K BocnpuATHO auuaMu ¢ OB3 u mHBaNMzamu ¢ HapyLIEHHBIM
CIIyXOM CIpPaBOYHOTO, Yy4eOHOro Marepuaja MO0 TUCIUIUIMHE 00eCreYnBarOTCs
CIIEAYIOIIHNE YCIOBHUS:

- JUTSI TydIIe OpHeHTalluy B ayIUTOPUH, TPUMEHSIOTCS CUTHAIIBI OMOBEIICHHUS O
HayvaJie ¥ KOHIIE 3aHATHUSA (CIIOBO «3BOHOK» MUIIETCS HA JJOCKE);

- BHUMaHUE C1a0O0CIBIIIANIEro 00yJyaroulerocs: NprUBIEKaeTCsl NeAaroromM KecTom
(Ha rIeYo KIIaIeTCs pyKa, OCYILECTBISETCS HEPE3KOE OXJIONBIBAHUE);

- pasroBapuBasi ¢ OOy4aroOUIUMCs, MEJAarorniyeckuii pabOTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKHMH TMPEMJIOKEHUAMHU, oOecrednBasi BO3MOXXKHOCTb YTEHUS I10
ryoam.

Komnencanust 3arpyHEHUIl pEUYeBOrO0 M  HUHTEIUIEKTYaJbHOTO  Pa3BUTHUS
CJ1a0OCTBIIAIINX 00YYaIOUIUXCS TPOBOAUTCS ITyTEM:

- WCIOJIb30BAaHUS CXEM, TUarpamMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTAIUI C
THIIEPCCHIIIKaMU, KOMMEHTUPYIOIIUMU OT/ICIbHBIE KOMIIOHEHTHI H300paXeHHUS;

- peryJsipHOTO TIpUMEHEHHs yNpaXHEHWH Ha rpaduyeckoe BbIIEICHUE
CYIIIECTBEHHBIX MPU3HAKOB MTPEIMETOB U SBJICHUH;

- obecrieyeHusT BO3MOXHOCTH [UIl OOYyYaroIEerocss TMOJIY4YUTh aJpPECHYIO
KOHCYJIbTALIMIO 110 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Jig apgantauuu K BocnpusTHio Juuamu ¢ OB3 u nHBanmuaamMu ¢ HapylmIEHUSMU
3peHHUs] CHPaBOYHOIO, y4eOHOro, MPOCBETUTEIHCKOTO MaTepHuala, MpelyCMOTPEHHOIO
oOpa3oBaTeNbHOM  MpOrpaMMOi MO  BBHIOPAaHHOMY  HAalpaBICHHUIO  IOJTOTOBKH,
o0ecreunBaroTCs CIEAYIOLIUE YCIOBHS:

- BeJeTcsl afanTtauus o(QUIMaIbHOTO caiita B ceTd MHTEpHET ¢ yueToM 0coObIX



http://www.kgeu.ru/

MOTPpeOHOCTEN MHBAIHMIOB IO 3PEHHUIO, 00ECIeYMBAETCA HaIU4He KPYMHOMIPU(TOBOH
CIIpaBOYHOM MH(MOPMALIMK O PACITHCAHUU YICOHBIX 3aHATHU;

- Memaroruyeckuii pabOTHHUK, ero coOecemqHUWK (MpU  HEOOXOAMMOCTH),
MPUCYTCTBYIOIINE HA 3aHATHH, MPECTABISIOTCS 00YUYaIOMUMCS, TIPU 3TOM KaXKIIbIi pa3
Ha3bIBACTCS TOT, K KOMY TEIarOTMYECKUii paOOTHHUK oOpariaercs;

- IEWCTBUS, )KECTHI, IEPEMEIICHUS TeJarOTHICCKOTO PAaOOTHUKA KOPOTKO M SICHO
KOMMEHTHUPYIOTCS;

- nevyaTHasi uHGopMaIusl TpeaoCTaBIseTCs KpynHbIM mipudTom (0T 18 myHKTOB),
TOTAJIBHO 03BYYHBAETCS;

- obecrieunBaeTCsi HEOOXOAMMBIN YPOBEHb OCBEIIEHHOCTH TOMELIECHU;

- MPEJIOCTABIISIETCS] BO3MOXXHOCTD HCIIOJIH30BATh KOMITBIOTEPHI BO BPEMS 3aHITHI U
MPaBO 3aMKCh O0BSICHEHUH Ha AUKTO(POH (TI0 KEeTaHUI0 00yJaIOIINXCS).

dopMa mpoBeACHUS TEKYIIEH U TPOMEKYTOUHON aTTECTAINH I 00YUYaIOIIUXCS C
OB3 u wuHBamuI0B ONpEACNSIETCS MENaroriueckuM paOOTHUKOM B COOTBETCTBUU C
yueOHbIM maHoM. [Tpu HeoOxonumocTu obyuaromemycst ¢ OB3, nHBanuay ¢ yuerom ux
WHIUBUYATBHBIX TICUXO(DHU3UYCCKUX OCOOCHHOCTEH aeTcs BO3MOXXHOCTH IPOUTH
MIPOMEKYTOUHYIO aTTECTAllMI0 yCTHO, IMHCHBbMEHHO Ha Oymare, IHCBMEHHO Ha
KOMITIbIOTEpEe, B (hOpME TECTUPOBAHUS M T.II., JIUOO MPEAOCTABIACTCS JOMOJHUTEIHHOE
BpeMs JUIsl OJTOTOBKH OTBETA.

9. BociurareabHas padora

Metonnueckoe oOecreueHre Ipolecca BOCIUTAHUS OOYYarOUUXCS BBICTYIACT
OJTHAM W3 OTIPEACIIIONIX (DAKTOPOB BEICOKOTO KauyecTBa 00pa30BaHMsI.

[Ipu  peanuzanuu  JDUCHMIUIMHBI ~ HMCHOJB3YIOTCS  CIENYIONIME  METOJbI
BOCITUTATEIHHOU PaOOTHI:

- Meroabl (GOPMHUPOBAHUSA CO3HAHUA JUYHOCTH (Oecema, MUCITYT, BHYIIEHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, MpUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yOexIeHre u ap.);

- METOIbl OpTAaHM3AIUU JEATEIHPHOCTH ¥ (OPMHUPOBAHUS OIBITA TIOBEICHHUS
(3amaHme, OOIIECTBEHHOE MHEHHWE, TMeJaroruieckoe TpeOoBaHWE, TOpPYYCHHE,
MpUydYeHne, CO3JaHNe BOCTIMTHIBAIOIINX CUTYyaIUi, TPEHUHT, YIIPaXKHEHHE, U . );

- METOABl MOTHBAIIMU JCITCIBHOCTH W TOBEACHHs (0J00pEHHE, IMOOIIPEHUE
COIMAJIbHON aKTHMBHOCTH, MTOPHIIAHKUE, CO3/IaHUE CUTYAIlUH ycriexa, CO3JaHue CUTYaIlHi
JUTSL SMOLIMOHAIBHO-HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu JUCHUIUIMHBI TPENOJABATENh YUYUTHIBAIOTCA CJEAYIOIINE
HaIpaBJICHUS BOCITUTATEIIBHON IEATEILHOCTH:

I pasxxcoanckoe u nampuomuueckoe socnumanue:

- popMupoBaHre y OOyYaIOIMMXCS IICIOCTHOTO MHPOBO33PEHHUSA, POCCHUHCKOM
UJICHTUYHOCTH, YBAXKEHUS K CBOCH ceMbe, 00IIECTBY, TOCYIaPCTBY, IPUHITHIM B CEMbE U
0O0IIECTBE JyXOBHO-HPABCTBEHHBIM M COIIMOKYJILTYPHBIM IIEHHOCTSIM, K HAITMOHATHPHOMY,
KyJIbTYpPHOMY M UCTOPHYECKOMY HACIICIHIO, ((OPMUPOBAHUE CTPEMIICHHS K €70 COXPAHECHUTO
Y Pa3BUTHIO;

- hopMHpOBaHUE Y O0YHAIOITUXCSI AKTUBHOM TPk JaHCKON MO3UIIMH, OCHOBAHHOM Ha
TPaJAWIIMOHHBIX KYJIbTYPHBIX, JAYXOBHBIX M HPABCTBCHHBIX IICHHOCTAX POCCHUHCKOTO
oOmmiecTBa, I TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO pPEaJIM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE [TpaBa U 00S3aHHOCTH;

- pa3BUTHE TIPABOBOM W TOJMTHYECKOW KYJIbTYpbl OOYYArONINXCS, PaCIIMPEHUC



KOHCTPYKTUBHOTO Yy4YacTWs B TPUHATUM PpELICHWH, 3aTparuBalolUX HUX IpaBa U
MHTEPEChl, B TOM 4YHCJI€ B Pa3IUYHbIX (OpMax CaMOOpraHHU3alllH, CaMOYIPaBIICHUS,
OOIIECTBEHHO-3HAUUMOH J1€ATEIbHOCTH;

- popMHupoBaHME MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJIAIOIIMX MPOTHBOCTOSITH JKCTPEMU3MY, KCEHO(POOUH, IUCKPUMHUHAIIMH TI0
COLIMAJIBbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHANBHBIM MpPU3HAKAM, MEKITHUYECKON U
MEKKOH(PECCHOHAIBHON HETEPIUMOCTH, IPYTUM HETATUBHBIM COIIUAIIBHBIM SIBJICHUSM.

Hyxoeno-upascmeennoe eocnumanue:

- BOCIIUTAaHWE YyBCTBAa JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIHBOCTH,
YBKEHUS K POJUTENSIM, YUUTEISIM, JIFOSM CTapIIETO MOKOJICHUS;

- popmMupoBaHUE MPUHIUIIOB KOJJIEKTUBU3MA U COJIHIAPHOCTH, TyXa MHIOCEPIHS
U COCTpaJiaHusl, MIPUBBIYKU 3a00TUTHCA O JIOASX, HAXOASIIUXCS B TPYAHON KU3HEHHOU
CUTYAIHH;

- popmMupoBaHUE COMUAAPHOCTH M UYYBCTBA COLMAIBHOW OTBETCTBEHHOCTH IIO
OTHOIIICHUIO K JIOASM C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 37I0POBBS, IMPEOJOJICHUE
NICUXOJIOTHYECKUX OappepoB MO OTHONIEHWUIO K JIOAIM C  OrPaHUYCHHBIMHU
BO3MOKHOCTSIMU;

- hopMupoBaHNE SMONIMOHAIBHO HACHIIIEHHOTO © JIYXOBHO BO3BBIIIEHHOTO
OTHOIICHUS K MUPY, CIOCOOHOCTH M YMEHUS IIepeiaBaTh IPYTUM CBON SCTETHUYECKHIA OTIBIT.

Kynemypro-npoceemumensckoe socnumanue:

- hopMupoBaHue yBak€HUS K KYJIbTYPHBIM LEHHOCTSIM POJHOIO TOpoja, Kpas,
CTpaHbI;

- (hopMupoBaHUEe FCTETUUECKOI KapTUHBI MHPA;

- IOBBIIICHUE MTO3HABATEIHHON AKTUBHOCTH 00YYaIOIINXCA.

Hayuno-obpazosamenvhoe 6ocnumanue:

- popmupoBanue y 00y4aromuXxcsi HAyYHOTO MUPOBO33PECHHUS;

- popmupoBaHuE yMEHHS MOTy4aTh 3HAHUS;

- popmupoBaHNEe HABBIKOB aHajM3a W CHHTE3a HHPOpPMAIMH, B TOM YHCIE B
npodeccuoHanbHOi 001acTH.



BHocuMble M3MEeHEHNS U YTBEP:KIeHHUs HA HOBbIH Y4eOHbI IoJ
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3.1 |16.04.2024 | CTpyKTypy  JIUCHMILIHHBI H.A. C.0.
YuTaTh B HOBOM pemakuuu | Yuuuposa l'anmonenko
(cM. HIKE)
2
3
3.1. CTpykTypa 1M CHUNIHHBI
Jlnst ouHo#t hopMBI OOyUeHUS
Bup yue6HOI paboThI Bcero Beero | Cemectp(bi)
3E 94acoB 7
OBILIAS TPYJIOEMKOCTb IUCLIATIIIMHBI 4 144 144
KOHTAKTHAS PABOTA* 68 68
AYJIUTOPHAS PABOTA 58 58
Jlexkum 34 34
[IpakTueckue (CEeMUHAPCKUE) 3aHATHUS 16 16
JlaGopatopHbIie pabOThI 8 8
CAMOCTOSITEJIbHASI PABOTA OBYUYAIOIIETOCS 50 50
[IpopaboTka yuebHOTO MaTepuana 5 5
KypcoBoii mpoekt
KypcoBas pabora
[ToaroToBKa K MPOMEXYTOYHOM aTTeCTAllMH 36 36
[TpoMeXXyTOYHas aTTECTAIHS: S




BHocuMble M3MEHEeHNS U YTBEP:KIeHHUs HA HOBbIH Y4eOHbI IoJ

[aa]
= [av]
= 8 ~ A E S E .
(0] 6 = > 6 Q H <
35| % SoSE|EaEact
25| 838 SE2E|SB8EFEE
< I = . S o 8 = o
N | E5| & 5 Conepxanue mamenenuii | € < 2 5| € § § 5 5 5
g 2| = = =8 59| 5 0 E Z a
wn | g e & cMm 35| 3 KE B SE
< < @) L RO H S
o =S¢ < = T 0 2 oM
ol (aB o X
Z = B
2 3 4 5 6
10.03.2025 | lannas PIIJI axrtyanpHa H.A. C.0.
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14.05.02 «ATOMHBIE
CTaHLIMU: MTPOECKTUPOBAHHUE,
AKCIUTyaTaIus u
WHXUHUPUHD (Bce
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Ipunoswcenue x paboueii
npozpamme OUCYUNTUHDBL

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHMS POCCUMCKOM ®EJIEPALIMA

denepanbpHOE TOCYAAPCTBEHHOE OI0DKETHOE 00pa30BaTEILHOE
yUpEeXICHUE BBICILIETO 00pa30BaHUs

«KA3AHCKHNU I'OCYJAPCTBEHHBIA SHEPTETUYECKUWIA YHUBEPCUTET>»
(PI'BOY BO «KI'Y»)

OLHEHOYHBIE MATEPHUAJIBI
10 TUCUMILIMHE

Kunetuka siiepHbIX peakTopoB
CnenumanpHocTh: 14.05.02 ATOMHBIE CTAHIIMU: IPOEKTUPOBAHUE,

OKCILTyaTalusa 1 MHKUHUPUHT

Keanudukanus: Cnenuaiuct

r. Kazans, 2021



OneHouHnble Marepuanbl M0  jaucuuimiuHe  «Kuuwemuxa — s0epHbixX
peakmopos» -  KOMIUIEKT  KOHTPOJIbHO-U3MEPUTENIbHBIX  MaTepHalioB,
MpEeIHA3HAYCHHBIX JUIsI OIICHWBAHUS PE3YyJIbTAaTOB OOYYEHHS HA COOTBETCTBHUE
uHauKaTopam noctwkenus komnereHuui (OIIK 1.5, OIIK 1.6).

OneHrBaHUE pPe3yJIbTATOB OOYUYEHMs O JUCIHHUIUIMHE OCYIIECTBIISIETCS B
paMKax TEKYyIIero KOHTPOJs YCIEeBAaeMOCTH, MPOBOAUMOro IO OaibHO-
perituarosoii cucteme (bPC), u mpomexxyTOuHOM aTTecTaluu.

Texymuii KOHTPOJIb YCIIEBAEMOCTU O0ECIeUrnBaeT OIEHHWBAHME IpoIlecca
oOy4eHHs] TO0 JUCUUIUIMHE, TPOBOJUTCS B BHUJEC WHIWBHIYATHHOTO W (UJIN)

rPyHIIOBOrO ompoca (yctHO 158105 MMCbMEHHO); 3aIUThI
71a60paTOPHBIX/KOHTPOJIBHBIX pa0OT; 3aIIUTHl MUCHbMEHHBIX JOMAIHUX 3aJaHUM;
NMpe3eHTaluid  TMPOEKTOB,  pedeparoB, ap.  3aJaHUM,  BBIMOJTHEHHBIX

WHAUBUIYAIBHO WJIA TPYNIoOM 00y4aroluxcs; KOJUIOKBUYMOB; TECTHPOBAHHS
(MMCBbMEHHO WM C HCIOJb30BAHUEM KOMIIBIOTEPA); KOHTPOJIA BBINOJIHEHHUS
CaMOCTOATENbHON paboThl 00yUaromuxcs (MMCbMEHHO UM YCTHO), JIp.
ITpomexyTouHass aTTecTalys HMEET LENIbI0 OIpPENEIUTh YPOBEHb
JNOCTUKEHMSI 3aIVIAaHUPOBAHHBIX pPE3YyJbTaTOB OOYy4YEeHHs IO IUCLUIUIMHE 32

onpeneneHHbli nepuon (4 kypc, 7 cemecmp) ¥ IpoOBOIUTCS B (hopMe dK3aMeHa.

OueHouHble MaTepualbl BKIKOYAIOT 3aJaHMs AJIA MPOBEACHUS TEKYIIEro
KOHTPOJISI YCIEBAEMOCTH U IMPOMEXKYTOUHOM aTTeCTaluu O00ydarouumxcs,
pa3paboTaHHbIE B COOTBETCTBUU C paboyeil MporpaMMoi AUCIUILIUHBI.

1.TexHosornyeckas Kapra

Cemectp 7
Kon YpoBeHb OCBOCHHUSI TUCITUTIIIUHBI, OAJUTBI
Howmep HaunmeHnoBanu
paznena/ ¢ OLICHOYHOTO HHAHMKATOPA| Heyi0B-HO | YAOB-HO | XOPOILIO | OTJIMYHO
Bug CPC JIOCTYDKEHUS
TEMBI CpencTBa HE 3a4TEHO 3aYTEHO
KOMIIETEHLIU
JUCITUTLIN - B HIDKE B .
HBI H HU3KUI CpPEelHU | BBICOKHM
CPEIHETO
Tekywuii KOHTPOJIb YCIIEBAEMOCTH
M3yuenne
Paznen 1 M
TEOPETUUYECK
Jrement Oro Marepuaia,
apHas ’ OIIK-1.5,
noaroroska Kk | KutP OJIP Menee 6 6-8 8-10 10-13
KMHETHK a 1.6
naboparop-
TEIUIOBOT O
HOMY 3aHSTHUIO,
peakropa
MOATOTOBKA K
KOHTPOJIbHOU
pabote
Paznen 2 N3yuenne
N3meneH | TeopeTrnyeck OIIK-1.5
P KutP OJIP > | Menee6 | 6-8 8-10 10-13
Y€ PEaKTUB| OI'0 MaTepuaa, 1.6
HOCTH B | MOJATOTOBKA K

nepexona

naboparop-




HOMY 3aHSTHIO,
MOJITOTOBKA K
KOHTPOJIbHON
HBIX pabote
peKUMax u
aBapHilHbIC
MIPOLIECC bl
Nzyuenne
Paznen 3 Y
TEOPETHUYECK
Yrpasiie oro Marepuaia
HUE ’ OIIK-1.5
noarotoBka k | KutP OJIP ’ Menee 6 6-8 8-10 11-13
SIICPHBIM U 1.6
nmaboparop-
peakTopa
. HOMY 3aHSTHIO,
MOJIFOTOBKA K
KOHTPOJIBHOM
pabore
N3yuenne
Pasnen4 | teopernueck
Ortpasne |oromarepuana, OJIP OIIK-1.5,
P P Memnee 12 12-15 16-19 19-21
HUE IIOATOTOBKA K Tect 1.6
peakropa | JabopaTop-
HOMY 3aHSTHIO,
MOJIFOTOBKA K
TECTy
Bcero 6amuiog Menee 35 | 35-40 40-49 50-60
[IpomesxyTouyHas arrecTanus
DK3ameHary
[Toaroroska OIIK-1.5
A VOHHBIE > | Menee 20 | 20-29 30-34 35-40
AK3aMEHY 1.6
OUIIeTHI
Hroro 6amsioB Menee S5 | 55-69 70-84 85-100
2. IlepeyeHb OLIECHOYHBIX CPEIACTB
KpaTkass xapakTepucTHKa OLEHOYHBIX CpPEACTB, HCHOJb3YEMBIX NIPHU
TEKYyIIEM  KOHTPOJIE  YCIHEBA€MOCTH U  IPOMEXYTOYHOM  aTTeCcTalluu
00ydJaromerocs mo AUCIHUILINHE:
HaunmenoBanue
OrneHOYHBIE
OILIEHOYHOTO Kpatkas xapakTeprucTrka OlIEeHOYHOTO CPEJICTBA
MaTepHabl
CpeacTBa
. [Tepeuenn
Brinonnenue nadbopaTopHoit paboTsl, 00padoTka .
Otuer o - . 3a/laHuil U
. pPE3yIBTATOB HCITBITAHUHN, U3MEPEHUH, SKCIICPUMEHTA.
nabopaTopHOH BOITPOCOB JIJIsI
Odopmrnenue oTdera, 3alIUTa Pe3yIbTaTOB
pabote (OJIP) . 3aILUTHI
1abopaToOpHOI pabOTHI IO OTYETY .
nabopaTopHOit
paboThI, IepeyYeHb




TpeOoBaHUH K
OTYeTy
. Kommnekr
CpencTBo mpoBepKU YMEHHUI PUMEHSTH [TOJTy4CHHBIE
KoHTponbHas KOHTPOJIBHBIX
3HAHUS JUTSL PEIICHHS 33249 OIPEJICIIEHHOTO THIIA IO .
pabota (KuTP) 3a/1aHU 1O
TeMe WIH pa3zeny
BapUaHTaM
Cucrema cTaHIAPTU3MPOBAHHBIX 33/1aHUM, TO3BOJISIOIIAS
Tect (Tect) aBTOMATHU3MPOBATh NIPOLEAYPY U3MEPEHUS YPOBHS Kommiexr
3HAHUI U YMEHHI 00y4Yaromerocs TECTOBBIX 33JIaHUI
IIepeuens
. . . TEOPETUIECKHIX
DK3aMeH SIBISIETCS UTOTOBOM (POPMO¥ OLIEHKU 3HAHUH
BOIIPOCOB
Dk3ameH (JK3)  |CTYJIEHTOB, TPUOOPETEHHBIX B TCUEHUE CEMECTpa p ’
KOMIIJICKT
00y4YeHHS 10 JUCLIUTUINHE
MIPAKTHYECKUX
3a1aHAIN
3. OueHovHbIEe MATEPHUAJIBI TEKYLIET0 KOHTPOJISl yCIIEBAEMOCTH
00y4arouuxcs
HaumenoBanue KonTtponbHast paboTa 1o pazneny «ieMeHTapHas KHHETHKA

OIIEHOYHOI'0 CPeICTBA

TCIIJIOBOI'O p€aKTOpa»

[IpencraBnenue

MaTepHuajioB

COACPKaHNUC OILICHOYHBLIX

anepHoe ToruBo a1 ADC? [Touemy?

B SAJIEPHBIX peakTopax?

pasmemnrarorcss TBC?

5. JlaiiTe onpeieNieHne «aKTUBHAS 30Ha.
peaktopa BBOP?

teroBseNsionei coopkoit (TBC)?
9. JlaiiTe onpenieieHNe SI€PHON PEaKIIUH.

SHEPTHH B SACPHBIX peakTopax?
COCTaBHOTO sipa?

BBl MOJKETE HA3BaTh?
B3aUMOJEHUCTBUN?

18.Yro mpencraiseT coboit BO30yx1eHHOE SAp0?

W3BECTHOM MOTOKE HEUTPOHOB?

BEPOATHOCTH SIAEPHBIX B3aUMOJICHCTBHIA.

1. Yrto Takoe cBsa3aHHas U cBoOoAHA sHEeprHs? [IpuBeaute npumepsl.
2. K xakomy Buy sHepruu (CBsizaHHast/CBOOOHAsI) OTHOCUTCS

3. Kak uiam nocpeicTBOM Uero OCyUIECTBISETCS pacCeUBaHUE SHEPTUU
4. Yo npezacrasinseTr coboi TeruoBbaenstonias coopka (TBC)? I'ne
6. [laiite onpenenenne snepHbIX () (HEKTUBHBIX MUKPOCCUCHUH.

7. Uto npencraBiisieT COO0H aieMeHTapHas ssueiika akTHBHOM 30HBI

8. B uem pasHuiia mexay TertoBbiaessommm aemeHToM (TBOJI) u
10. B ueM 3akiiroqaeTcsi MEXaHU3M 00pa30BaHUS COCTABHOTO siapa’?
11. C kaxoii 11eJ1bI0 HYKHO paccenBaTh CBOOOAHYIO SHEPTUIO?

12. Kak i nocpeiCTBOM Yero OCYIIECTBIISIETCS pACCEUBAHNE

13. Kakue kaHainsl pacnajga cocTaBHOTO sipa Bbl MoxeTe Ha3BaTh?
14. Kakue nBa ycrnoBus JOIKHBI BHITIOIHATHCS U1 00pa30BaHUS

15. laliTe onpeaesieHue aKTUBHOM 30HBI SIAEPHOTO PEAKTOPA.
16. Kakue pa3sHOBUIHOCTH MUKPOCEUEHUH SEPHBIX B3aUMOJICHCTBUI

17. Kak cBsI3aHO MaKpOCEUEHUE C MUKPOCEUEHUEM SIIEPHBIX

19.Yro npexacrapiseT coO0 TOTOK HEUTPOHOB B cpeie?

20. Kak onpeaenuTs 10110 CTAIKUBAIOIIUXCS C SIIPOM HEUTPOHOB IPU
21. Copmynupyiite Teopemy bepuyinu 06 onpeaeneHun

22. Yto Takoe cBs3aHHas U cBOOOHA sHeprus? [IpuBenure




IIPAMEPBI.

23. O0BsACHUTE, YTO 3HAYUT PACCEUBATH CBOOOAHYIO SHEPTUIO?
[IpuBenuTe NpUMEpBL.

24. Kak 1 ocpeCTBOM UEro OCYLIECTBIIETCS paCCEUBaHUE
SHEPrUU B SAEPHBIX peakTopax?

25. YTo Takoe MUKPOCEUEHUS SACPHBIX B3aUMOIEHCTBUIN?

26. O0BsCHUTE, YTO 3HAYUT PACCEUBATH CBOOOHYIO YHEPTHUIO?
[IpuBeauTe mpuMepsl.

27. Kak uiny nocpeiCTBOM YEro OCYIECTBISETCS pacCCENBaHUE
DHEPIHH B SIIEPHBIX pEAKTOpax?

Kputepuu orneHku u
[IKaJIa OLICHUBAHNUS B
Oajutax

[Ipu olieHKe BBIMOJIHEHHOTO 3aJJaHHsl YYUTHIBAIOTCS CIIEAYIOIINE
KPUTEPHH:
1 .3nanue marepuana
O coJiep’KaHue MaTepuaia pacKpbITO B IOJIHOM 00beMe,
MPeyCMOTPEHHOM MTPOrpaMMOi AucIUILINHGI - 0,5 O6arnna;
o coJiep;KaHue MaTepuasa pacKpbITO HEMOJHO, TIOKa3aHOo 0011ee
MMOHUMAaHUE BOIIPOCA, JOCTATOYHOE JIJISl JAJIbHEHUILIEr0 U3yUeHHUs
nporpaMMHoOro marepuaina - 0,25 6am;
o HE PacKpbITO OCHOBHOE cofiepkaHue yueOHoro marepuaa - 0
0aJJIoB;
2.ITocnenoBaTenbHOCTD U3JI0KEHUS
o coJiepKaHue MaTepuaia pacKpbITO MOCJIEI0BATEIbHO,
JIOCTATOYHO XOPOIIO npoayMaHo - 0,5 6aia;
o MOCTIeI0BATEIbHOCTD U3JIOKEHHS MaTepralia HeJOCTaTOYHO
npoaymana - 0,25 Ga;
o MyTaHUIIA B U3JI0KEHUH MaTepuaina - 0 6aos;

3.Bnanenue peubto ¥ TEPMUHOIOTUEN

a) Martepuai U3J10XKEH T'PAaMOTHBIM A3BIKOM, C TOUHBIM
WCIIOJIb30BaHUEM TepMHUHOJIOTHH - 0,5 Oaia;
O B U3JI0OKCHUU MaTCpHraia UMCEJIMCh 3aTPYAHCHUA U JOITYHICHBI

OLITMOKH B ONPE/ICIICHUH MTOHATUI U B HCIIOJIB30BAHUY TEPMUHOJIOTHH -
0,25 oar;

o JIOTYIIECHBI OIIUOKHY B ONPEIeICHUH OHATUH - () 6aloB;
4.YMeHue peniath pacueTHbIC 3a/1a4u

o MOKa3aHO YMEHHE MMPaBUIIHHO BBITIONHATE PACUCTHBIC 3a/IaHUS C

HCIIOJIb30BaHUEeM TpeOyeMbIx dopmyi - 0,5 Gamia;

O pelIeHue 3a1a49 ¢ HEKOTOPhIMHU HepodeTamu - 0,25 6amr;

o OTCYTCTBHE PEILICHUS HIIM HEBEpHOE perreHue - 0 6ayuios;
5.YpoBeHb TEOPETHYESCKOTO aHATH3a

a) MOKAa3aHO YMEHHE JieJaTh 00001IeHIe, BBIBOBI, cCpaBHEHHE - 0,5

Oaia;

O 0000111eHIE, BEIBOJIBI, CPABHEHHUE JIETAIOTCS C TIOMOIIBIO

npenogasatens - 0,25 6am;

HanMmenoBanue
OLIEHOYHOT' 0 CPEACTBA

TecToBbIe 3aJaHus 110 AUCHUITIIIMHE

HpeI[CTaBJ'IeHI/Ie 151
COACPKAaHNUE OLICHOYHBIX
MaTcpuajioB

1. K xakoMy THITy peakTOpOoB OTHOCAT peakTop Tuna BBOP? 1) ¢
BOJIOM TOJ] TaBJICHHEM; 2) ¢ TpadUTOBBIM 3aMeauTesneM; 3) Ha
OBICTPBIX HEHTPOHAX; 4) C Ta300XJIaX/1aeMbIM TEIUIOHOCHTEIEM 2. UTo
CIIy’KHUT TOIUIMBOM JJIsl aTOMHBIX CTaHIMI? 1) NpupoaAHbIi raz; 2)
okcuj ypana 3) yroub; 4) 6uomacca




3. Ha kakue nBa ki1acca 1o yCTpoiCTBY aKTUBHOM 30HBI IEJISATCA
peakTopbl? 1) ¢ KBaIpaTHOM PEIIeTKOM / C TeKCAaroHAILHOM PEIIeTKOM;
2) C BOJHBIM 3aMeIIUTeNIeEM / ¢ rpad)UTOBBIM 3aMeIUTENIEM; 3)
TOMOTEHHBIH / TeTepOreHHbIN; 4) Ha OBICTPHIX HEUTPOHAX / HA
TEIJIOBBIX HEUTPOHAX

4. Yro Takoe aromHast Macca? 1) Uucio 351eKTpOHOB Ha aTOMHBIX
opbuTansx; 2) Yucino npoToHOB U HEUTPOHOB B siAipe aroma 3) Hucio
SHEpPreTUUECKUX YpoBHEN a1pa; 4) [lopsiikoBbIil HOMEp BelEeCTBa B
[Tepuoanueckoii cucreme JI.M. Menneneena

5. Kak npunaTO 0003HaYaTh YNUCIIO MPOTOHOB M HEUTPOHOB B sI/Ipe
atoma? 1) Z; 2) A; 3) A-Z 4) A+Z

6. Kak onpenenuts yncino HEUTpoHOB B siape atoma? 1) [Monenuts
3HauUEHUE aTOMHOMN Macchl nonosam; 2) CloXUTh 3Ha4eHHE aTOMHOM
Macchl C YMCIOM NPOTOHOB; 3) YMHOKUTH 3HAUEHNE ATOMHON MacChI
Ha YKCII0 IPOTOHOB; 4) BbluecTh U3 3HaU€HHs aTOMHOM MacChl UHUCIIO
MIPOTOHOB

7. Yto Takoe rereporeHHsiii peakrop? 1) Peakrop, y koTroporo
3aMeITUTeNh U YpaH MpeAcTaBIsioT co0oil cMmech; 2) Peaktop, y
KOTOPOTO TOTUTMBO Pa3MeIIeHO B 3aMeIJTHTENe B BUAEe 000COOICHHBIX
0510K0B; 3) AHaJIOTUYHOE Ha3BaHUE PeaKTOpa Ha OBICTPHIX HEUTPOHAX;
4) AHasiornyHO€ Ha3BaHUE PEAKTOPA Ha TEIIOBBIX HEHTPOHAX

8. Urto mpencraBiseT coO0M ceueHre SUYEHKH reKcaroHaabHOM
aKTHUBHOM 30HBI reTeporenHoro peakropa? 1) Kpyr; 2) Kanpar; 3)
[TpaBunbHbI mecTUrpaHHuk; 4) [IpaBUIbHBIN TPEYTrOIbHUK

9. I'me B peakTope NpOUCXOIUT JIeJIEHHE sAep aTOMOB ypaHa? 1) B
aKTHBHOM 30HE; 2) B maporeneparope; 3) B Terionocurene; 4) B
3aMeIuTeNe

10. Yro Haxomutes BHyTpu TBDJI? 1) ras; 2) sxuakocts; 3)
3aMeJUINTENb; 4) TOIUIMBHBIE TaOJETKN OKCHIa ypaHa

11. CkoaBbKO 30H MOKHO BBIIETUTD Y JIEMEHTAPHOM SYEMKHU peakTopa
tuna BBOP? 1)22)13)34)5

12. Yro siBsieTcs 3aMeAnuTeNeM B peakropax tuna BBOP? 1) ras; 2)
KUAKOCTD (Bosa); 3) 3aMeIUTeNb OTCYTCTBYET; 4) 000I04YKa
peakTopa

13. Yto Takoe pazMep «Ioj KW Wi IIar TeKCaroHaJbHOW PEIIETKH
aKkTUBHOM 30HbI? 1) PaccTosiHre MeXly TUCTaHIIMOHUPYIOIIUMHU
pemetrkamu; 2) Paccrosiaue mex ity TBC- kamu; 3) Paccrosinue mexay
JBYMs IapaJUIEIbHBIMU CTOPOHAMU STYEUKH aKTUBHOU 30HBI; 4)
Paccrosiaue mexny TBOJI-amu

14. Yro Takoe cocraBHoe siapo? 1) Hemnsmeecs siapo; 2) Hepensieecs
s1po; 3) Snpo aroma ypana 4) Sapo B BO30yKICHHOM COCTOSTHUU;
15. Ypan ¢ xakoii aToMHOM Maccoi cuntaercs nensmmces? 1) U 238
2) U2353) U 234 4) U 233

16. C xakum oOoramnieHreM npuMensaercs Tormauso g ADC? 1) 1% 2)
2% 3) 90% 4) 4,4%

17. o xaxoii popMyIie BEICYUTHIBACTCS KOIPDUIIMESHT pa3MHOKEHHS?
1) E/n-8-0-0; 2) E/u-8-0 3) E/ B-0-0 4) E/ n-0

18. KakoBo Ha3HaueHue 3ameuiurens B peakrope? 1) CHU3UTH
KUHETHYECKYIO SHEPIUI0 HEHTPOoHOB; 2) CHU3UTH CKOPOCTh
TETJIOHOCUTEISI B aKTUBHOM 30HE; 3) CHU3UTH KOJIUYECTBO
obOpasyromuxcs HeUTpoHoB; 4) C 1eNbI0 3arIyIIUTh PEaKTOP




19. Kak Ha3bIBaeTCsl pacCTOSAHUE, KOTOPOE MPOXOAUT HEUTPOH 10
CTOJIKHOBEHHUS C SIIPOM, ITOCJIE YETO CUUTAETCS OTKJIIOHEHHBIM Ha yToJl
n/2 1) lnuna no paccesaus 2) TpancnoptHas mymna 3) J{nuHa 10
nornomenus 4) JlyinHa 10 pe30HaHCHOTO 3aXBaTa

20. Yo mpoucxoauT ¢ HeHTpoHOM B mipouecce nuddyzuu? 1)
[Tornomenue 2) PesonancHslii 3axsat 3) Paccesnue (3amensnenue) 4)
IIpespanienue

21. Yro Takoe cpeauuii HelTpoH? 1) Heiltpon cpeanux pa3mepos 2)
HetitpoH co cpenneit ckopocThio 3) Helitpon co cpenueii sHeprucii 4)
HeiTpoH ¢ ycpeTHEHHO CKOPOCThIO, SJHEPTUEH, OJTMHAKOBBIM
MPOXOXKACHUEM PACCTOSHUS OT CTOJIKHOBEHHS K CTOJIKHOBEHHIO U
OJINHAKOBBIM YIJIOM pacCesiHUs

22. Yro Takoe chepuuecku-cummeTpraHoe paccesaue? 1) Paccesnue
HEHTPOHOB B aKTUBHOM 30HE cepudeckoro Tuma 2) Paccesnue
HEUTPOHOB C OJIMHAKOBBIMH SHEPTUSMU U CKOPOCTSIMH BO BCEX
HaIpaBJIEHUAX B 00bEMHOM IpocTpaHcTBe 3) PaccesHue HEUTPOHOB ¢
OJIMHAKOBBIMH SHEPTUSMU U CKOPOCTSIMH BO BCEX HAIIPABJICHUAX B
MJIOCKOCTHOM TpocTpaHcTBe 4) PaccesHre HEUTPOHOB HAa OJIUH U TOT
K€ YTOJI TOCJe KaKI0TO CTOJIKHOBEHHUS C SAPOM

23. Yrto o3HaYaeT «Tpu» B popMyIie nmojacdeTa KodphuineHTa
muddys3un: D=1tr/3? 1) Tpu HanpaBnenus paccesus 2) TpexmepHoe
npoctpancTBO paccesHus 3) [ImockocTHOe paccesnue 4) 3HaueHne
yria paccesHus

24. Yro Takoe nuddy3nonnsiii Tok? 1) TeueHue HEUTPOHOB U3
o0Oacteii ¢ 60nblIeH IOTHOCTHIO B 00J1aCTh C MEHbILIEH IIIOTHOCTHIO
2) TeueHre HEUTPOHOB U3 OOJIACTEN C MEHBIIEH MIIOTHOCTHIO B
o0macTthb ¢ Oonbleil mnoTHOCTHIO 3) [lornomenne HEUTPOHOB 4)
PaccesHue HENTPOHOB

25. Yro takoe nzotponHas auddysun? 1) Auddys3us HeHTpoHOB B
pasmHokaromien cpene 2) Auddys3us HEHTPOHOB ¢ OTMHAKOBBIMHU
sHeprusimu 3) uddy3us HEUTPOHOB cO CPepruIeCcKr- CAMMETPUYHBIM
pactipeaenenneM ckopocteit 4) [lepeTox HEHTPOHOB U3 00IACTEH C
00J1b1IeH IOTHOCTBIO B 00J1aCTh C MEHBIIIEH TNIOTHOCTBIO

26. Kak cBsi3aHa TpaHCIIOPTHAs JIIMHA pacCesHUS HEUTPOHOB C
TPAHCHOPTHBIM MAaKPOCKOIMYECKUM CEUEHUEM?

2)
3 1,=D/3

4

27. Yrto 03HauaeT 3HaK «KMUHYC» B ypaBHEHUHU AU Y3MOHHOTO TOKA: ]
= -DgradO 1) JlanHast BenruuHa oTpULaTenbHas 2) 3aps sapa
otputiaresieH 3) YObUIb HEUTPOHOB M3 00JaCTH C OOJIBIICH
TUTOTHOCTBIO B 00JIaCTh ¢ MeHbIIeH ioTHOCTHIO 4) Koadh punment
nuddy3un 6epercs co 3HAKOM «MHHYCH»

Kpurepuu oueHku u
IKaJla OHCHUBAaHU

[Ixana ouenuBanus: MeHee 25% - HEYTOBIETBOPUTENBHO; 25-50% -
yA0BIETBOPUTENBHO; 50-75% - Xopotio; 6onee 75% - OTIUYHO.

B Oajutax

Koau4yecTBo 0a/1510B: MAKCUMYM - 5

HauMmeHnoBanue
OLIEHOYHOT' 0 CPEACTBA

OtuerT 1o J1abopatopHoii padoTe.




HpeI[CTaBJ'IeHI/Ie nu
COACPKAHNUEC OLICHOYHBIX
MaTCpuajioB

Bcero B TeueHne cemecTpa nperycMOTpeHO poBeeHue 4
1a00paTOPHBIX PadOT.

Hampumep, maboparopHas pabora « CeKTpbl HEUTPOHOB SIEPHBIX
PEaKTOPOB.

B odopmiternn otdera MOKHBI OBITH BKIIFOUEHBI Pa3/ieibl: TEMa
paloThI, 11e71b, 000pyI0OBaHUE U PEAKTUBBI, X0 paOOTHI, pacyeTshl,
BBIBO/I.

[lepeyeHb KOHTPOJIBHBIX BOIIPOCOB JUIS 3AILUTHI 1a00paTOPHOM
paboTHI:

1. Kaxue 3aK0oHbI Ha3bIBAIOTCS CTATUCTUYECKUMHU, YEM OHH
XapaKTepU3yoTcs?

2.laiiTe onpezaeneHue criekTpa GU3NIECKOi BeTMYMHbI, YeM OH
uzmMepsiercs ?

3. Kak ycTraHaBnuBaeTcs paBHOBECHOE pacIipeieieHue MOJIeKy?
4. Kakoil cieKTp Ha3bIBA€TCs HEMPEPHIBHBIM, pUMeEp?

3. Onpenenenue 1 CHHOHUM JUCKPETHOT'O CIIEKTpa, IpUMep?

6. UTo Ha3bIBaeTCs TUIOTHOCTHIO BEPOSITHOCTH, MPUBEIUTE (OPMYITY.
7. OOBSACHUTE BBIPAKEHUE «CTIEKTP HOPMHPOBAH).

Kpurepun oueHku u
1IKaJla OLIEHUBAHUS B
Oamax

Brinonaenue nabopaTopHoOit paboTHI.
o PaOora BrITOJIHEHA B TOJHOM 00BeMe - 0,5 Oanna;
o Pabora BeimoaHeHa He 10 KoHIa - 0,25 6amnia;
o Pabota He BeinosiHeHa - 0 OaILIOB.

O6paboTka pe3ybTaTOB UCIBITAHHUMN, U3MEPEHUI, SKCTICPUMEHTA.
o Pesynbrarel 00paboTaHbl, pacyeTsl caenansl - 0,5 6ama;
o Pesynbrarel 00paboTtans! yactuyHo - 0,25 Ganna;
o Pesynbrarsl He 0OpaboTansl - 0 GayIoB.

Odopmnenue oruera.
o Otuer opopmiieH ¢ cobmoaeHrem mpasui - 0,5 6anmna;
Otuet odopmiieH He 1o npasuiam - 0,25 Gaia;
o Oruet He oopmiteH - 0 GaoB.

3amuTa pe3yabTaToB J1a00paTOpHOM pabOThI MO OTYETY.
o He Bo3HUKaeT 3aTpyAHEHUI ITPU 3aLIUTE OTUETA, BCE OTBETHI
MpaBUJIbHBIC U MOTHBIC - 0,5 Oarna;
o Bctpeuatorcs ommOKu pu 0TBETE HAa BOMPOCHI IO JTa0OpaTOpHO
pabote - 0,25 Gamnnos;
o Her monumanwus TemMbl 1abOpaTopHOM pabOTHI, 3aIIUTa
HecocTosTenbHa - 0 6amioB.

4. OueHoYHbIE MATEPHUAJIBI IPOMEKYTOYHOM ATTECTALUN

HanmeHnoBanue
OLIEHOYHOI'0 CPeCTBA

IK3aMeH

[Ipencrasnenue u
coJiepyKaHHe OI[EHOYHBIX
MaTepuajioB

OueHouHble MaTepHalibl, BRIHECEHHBIE HAa JK3aMEH, COCTOSIT W3
OK3aMCHAIIMOHHBIX 6I/IJ'I€TOB, BKIIIOYAKOIINX 2 TCOPECTUICCKUX BOIIPOCA
U OJIHY pacueTHyro 3agady. Bcero 50 sK3amMeHAIlMOHHBIX OWIJIETOB
[Tpumepsl SK3aMEHAIIMOHHBIX OUIIETOB:




buner 1

1. Kakum YPaBHEHHEM ONMCHIBACTCS Tupdy3us
3aMeUISIFOIIMXCS. HEUTPOHOB IIPU ONIMCAHUM HEUTPOHHOTO LIMKJIA?
2. Kaxk BO3HHMKaeT OTpULIATENbHBIN TEMIIEPATyPHBII
K03 PHUIMEHT peaKTUBHOCTH?
3. UYro Takoe 3ana3/ibIBaole HEUTPOHBI U KaK OHU
MOSIBJISIFOTCS ?

buner 2
1. UTo moka3bIBaeT dJIeMEHTapHOE YpaBHEHNE KHHETUKU
peakTopa?
2. UYeM JOMOIHEHO 3JIEMEHTApHOE YpaBHEHNE KUHETUKHU IS

ycioBHs oAKpuTHUecKkoro peakropa? [louemy? Urto o3Hauaet nannoe
ypaBHEHHUE?

3. Uro npeacrasisiet co0o0ii moTok HeHTpoHOB? DopmMyra

MOTOKA HEHTPOHOB.

Kpurepun oueHku u
1IKaJIa OLICHUBAHUS B
Oamtax

[Tpu BeIcTaBNIEHNY 0AJJIOB 32 OTBETHI HA 3a/IaHUS B OUJIeTe
YUUTBIBAIOTCS CIEAYIONINE KPUTEPHU:

1.  TIpaBUIBHOCTH M IOJTHOTA OTBETOB HA TEOPETUYECKUE BOMIPOCHI
2. YMeH#ne penats pacueTHbIE 3a1auu

3. Tlonumanwue u ciocCOOHOCTH OOBSICHUTD CYTh MTPOUCXOSIINX
($yHIaMEHTAIBHBIX MPOLIECCOB, PEHIEHUEM KOTOPBIX 3aHUMAETCS
JTUCITUIIMHA XUMHUS B TEIUIODHEPTETHKE.

4.  BrnaaeHwe OCHOBHBIMU METOJIaMHU TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS XUMHUECKUX MIPOIIECCOB ra3oB,
KHUJIKOCTEH, pacIjlaBoOB, TBEP/bIX U ChITYYHX TEJI, UCIIOIb3yEMbIX KaK
TEIUIOHOCUTENH U paboune Tena B TeIUIO-TeXHOJIOTHYECKUX
ycranoBkax TOC.

5. Bnagenwue cnenuanbHBIMUA TEPMUHAME U UCTIOJIB30BAHUE UX TIPU
OTBETE.

6. YMeHue oObSACHSTD, 1eJIaTh BEIBOJIBI U 0000IIECHUS, 1aBaTh
apryMCHTHPOBAHHBIC OTBETHI

7. JIOrMYHOCTH U MOCIEI0BATEIbHOCTh OTBETA

8.  JleMoHCTpalus cnocoOHOCTH y4acTBOBATh B pa3paboTke
0000IIEeHHBIX BAPHAHTOB PEILICHUs TPOOIeM

Ot 35 10 40 GayI0B OLIEHUBAETCS OTBET, KOTOPBIN MOKA3bIBAET
MPOYHbIE 3HAHUSI OCHOBHBIX MPOIECCOB M3ydaeMON MpeaMeTHON
o01acT, OTINYaETCs INTyOUHON U TOJIHOTOM PacKpPBITUS TEMBI,
BJIa/ICHHE TEPMUHOJIOTUYECKUM allapaToM; yMEHUE OObSICHSTD
CYLIHOCTb, SIBJICHUH, IIPOLIECCOB, COOBITHIA, 1€7aTh BBIBOIBI U
0000111eHus, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI, TPUBOIUTH
IPUMEPBI; CBOOOHOE BIIaICHHE MOHOJIOTUYECKON PEYbI0, IOTHYHOCTD
Y TI0CJIeI0BAaTEIbHOCTH OTBETA.

Ot 30 10 34 6a/m10B OLIEHUBAETCS OTBET, OOHAPYKUBAIOIIUNA TPOYHBIE
3HAHHUS OCHOBHBIX MPOIECCOB N3y4aeMO# MpeIMEeTHON 00J1acTH,
OTIIMYAETCS TITyOUHOM U MOJIHOTON PACKPHITHSI TEMBI; BIIaICHUE
TEPMHUHOJIOTHUECKHUM aIllapaToM; yMEeHHUE OOBSCHATh CYLIHOCTb,
SIBIIGHUH, TIPOIIECCOB, COOBITUH, I€TIaTh BEIBOJIBI U 00001IeHUS, 1aBaTh
apryMEeHTUPOBAHHbBIE OTBETHI, IPUBOIUTH MPUMEPHI; CBOOOIHOE
BJIaJICHHE MOHOJIOTUYECKOI peublo, JIOTHYHOCTh U
MocJe0BaTeIbHOCTh 0TBeTa. OHAKO JOMYCKAETCs OJIHA - JBE
HETOYHOCTHU B OTBETE.

Ot 25 10 29 6anioB OLIEHUBAETCS OTBET, CBUICTEIIbCTBYIOIIHA, B
OCHOBHOM, O 3HAHUU NPOIIECCOB U3y4yaeMOi IPeIMETHOM 00J1acTH,




OTJIIMYAIOMIUKACS HETOCTaTOYHOM TTTyOMHOM U TIOJTHOTOM PACKPBITHS
TEMbl; 3HaHMEM OCHOBHBIX BOIIPOCOB T€OPUH; c1a00
c(OopMHPOBAHHBIMU HaBBIKAMU aHAJIM3a SBJICHUMA, IIPOLIECCOB,
HEZ0CTaTOYHBIM YMEHHEM JaBaTh ApIYMEHTUPOBAaHHBIE OTBETHI U
NPUBOIUTH MPUMEPHI; HETOCTATOYHO CBOOOTHBIM BIIAJCHUEM
MOHOJIOTHYECKON PEYBI0, JIOTUYHOCTBIO U ITOCIIEJ0BATEIbHOCTHIO
otBera. Jlomyckaercsi HECKOJIBKO OMIHOOK B COJIEp)KaHUH OTBETA.
MakcumajibHOe KOJIN4YeCcTBO 0a/1J10B 3a IKk3aMeH - 40
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