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AHHOTAIUA

LlenssiMi TUCHMILIMHBI SIBJISICTCS O3HAKOMJICHHE CTYACHTOB C OCHOBHBIMH (DHU3HKO -
XMMHUYECKMMHU TpOLIeCCAaMU Ha Pa3HbIX 3Tamax siIepHOro TOIUIMBHOrO mHukia. OO0ydeHue CTyJIeHTOB
YMEHMSM NPUMEHATH IIOJIYYCHHBIC 3HAHWS B IPOU3BOJACTBEHHOW M HAY4YHOU JCSATEIBHOCTH,
nproOpeTeHre HaBBIKOB Pa0OTHI ¢ HAYYHOH, CIIPAaBOYHON U 3JICKTPOHHOW JTUTEpaTypoil, MPUMEHEHUIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTMH ITPU MOATOTOBKE JOMAIIHUX 3aJaHUM.

1. IEJIA U 3AJIAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

LensMu  TUCHMIUTUHBL  SBJISIETCS.  O3HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH (H3UKO -
XMMHUYECKMMHU MPOLIECCAMU Ha Pa3HbIX 3Tamax siIEpHOro TOIUIMBHOrO mukia. OO0ydyeHue CTyIeHTOB
YMEHMSM NPUMEHATH IIOJIYYCHHBIC 3HAHWS B IPOM3BOJACTBEHHOW M HAY4YHOU JCSATEIBHOCTH,
npruoOpeTeHre HaBBIKOB Pa0OTHI ¢ HAYYHOH, CIIPABOYHON U 3JICKTPOHHOW JIUTEPaTypoil, MPUMEHEHHUIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTMH IIPU MOATOTOBKE TOMAIIHUX 3aJaHUM.

2. MECTO YYEBHOM JJUCIIATLJIMHBI B CTPYKTYPE OOII BO

I[I/ICI_[I/IHJII/IHa MOCBAIICHA MOATOTOBKC CTYACHTOB K PCHICHUIO HMHKCHCPHBIX 3ada4 pacdcTa
AACPHBIX SHEPIrETUYCCKUX YCTAHOBOK HAa OCHOBC CTPOIr'MX HAYYHBIX MCTOHOB. 3HaHI/I$I, IMMOJIYYCHHBIC
CTYACHTAMH IIPU U3YUYCHHUHN PA3JIMYHBIX AVUCHHUILIMH, MIPUMCEHAIOTCSA K PCIICHUIO 3a/1a4, XapaKTCPHBIX
AT pacucTa AACPHBIX SHCPICTHYCCKUX YCTAHOBOK

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIBTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpodecCHOHAIbHBIC KOMITETSHIIUH

Koa u HaumeHoBaHue Ko n HauMeHOBaHHe HHANKATOPA JOCTUKEHHU S
KOMIIeTEeHIIUH KOMIIEeTEHIIUH

YK-1[1, 2] — Cnocoben 3-YK-1[1, 2] — 3HaTh: METO/IbI CACTEMHOTO U KPUTUYECKOTO
OCYILECTBIISATh KPUTUUECKUH aHAIN3 | aHaJIM3a; METOIUKHU pa3pabOTKU CTPATETUH NEHCTBUN s
pOOJIEMHBIX CUTYaI[Mil HA OCHOBE BBISIBJICHMSI U PEILIEHUs] TPOOJIEMHOM CUTyalllH

CUCTEMHOT0 To/1xo/a, BeipabateiBath | Y-YK-1[1, 2] — YMeTh: NpUMEHSATh METO/IbI CUCTEMHOTO
CTPATETUI0 IEeUCTBUI MOJX0/1a ¥ KpUTHUYECKOTO aHaJIM3a MPOOJIEMHBIX CUTYaIUH;

pa3pabaThiBaTh CTPATETHUIO JIEHCTBUM, MPUHUMATH
KOHKPETHBIE PELIEHUs ISl €€ peanu3auu

B-VK-1[1, 2] — Bnazgers: METOA0IOTHEN CUCTEMHOTO U
KPUTHUYECKOTO aHaIu3a MPOOJIEMHBIX CUTYaIlU; METOUKAMU
MOCTaHOBKH 1IEJIH, OTpeieNIeHUs] CIOCO00B €€ TOCTHUXKEHUS,
pa3paboTKu cTpaTeruii ACUCTBUIA

[IpodeccnonanpHble KOMIETEHIIMM B COOTBETCTBMHM C 33JadaMd M OOBeKTamu (00IacTsaMu
3HaHUH) MPO(EeCCHOHATILHON 1A TENbHOCTH:

3amaua npodeccuonanbHoii | O0beKT WJIn Koa n Kon n
aesaTeabHocTH (3I11) 00J1aCTh 3HAHHSA HAMMEHOBAHUE HAHMMEHOBaHHE




npogdeccuoHaAIbLHOM
KOMIIeTeHIUH;
OcHoBanne
(nmpodeccuoOHANBHBIH
cranaaprt-I1C,
aHAJIN3 ONbITA)

HHIMKATOpPA
AOCTUKEHU S
npogeccuoHaIbLHOMI
KOMIIeTeHIIUH

MPOCKTHBIN

4 ®opmupoBaHHUE LENCH
poeKTa (IporpaMmbl)
pelieHus 3a1a4, KpUTEPUEB U
IIOKa3aTejel JOCTUKEHU
LeJel, IOCTPOCHUE
CTPYKTYPBI UX B3aUMOCBSI3EH,
BBISIBJICHHE TPHOPUTETOB
pelIeHus 3aa4d ¢ y4ETOM BCEX
ACIIEKTOB JIEATENbHOCTH;
pa3paboTka 0000IIEHHBIX
BAPUAHTOB PEILICHUS
poOJIEMbl, aHATU3 ITUX
BapHaHTOB, IPOrHO3UPOBAHUE
MOCTIEICTBUIA, HAX0XKICHUE
KOMITIPOMMCCHBIX PELICHUN B
YCIIOBUSX
MHOTOKPHUTEPUAIBHOCTH,
HEOIPEAETIEHHOCTH,
IUTAaHUPOBAHUE pealin3aluu
MIPOEKTA; UCTIOJIb30BaHUE
UH(OPMAITMOHHBIX
TEXHOJIOTHI TIpU pa3paboTKe
HOBBIX YCTaHOBOK,
MaTepUAIIOB U U3JIEIUN;
pa3paboTKa IPOEKTOB
TEXHUYECKUX YCIOBUH,
CTaHJAPTOB U TEXHUYECKUX
OMMUCAHUN HOBBIX YCTAHOBOK,
MaTepUaJIOB U U3JIETUN

4 MareMaTHdecKue
MOJCIH JIJIsI
TEOPETUUECKUX,
AKCTIEPUMEHTAIIbHBIX
U TIPUKIIATHBIX
MIPOEKTOB TI0
HCCIIENOBAHHIO
SIBJICHUIN B
3aKOHOMEPHOCTEN B
obnactu GU3NKU
sIIpa, YacTHIl,
I1J1a3MBbl,
razo00pa3Horo u
KOHJICHCHPOBAHHOTO
COCTOSIHUS
BEIIECTBA,
pacnpocTpaHeHus 1
B3aNMOICHCTBHUS
W3IIyYCHUS C
00BbEKTaMH KUBOH U
HEXXHUBOW MPUPOJIBHI,
BKJIFOYas
9KOJIOTHISCKUM
MOHHUTOPUHT
OKpy>Karolen
cpenbl, o0ecreyeHne
0e30IMacHOCTH
TPaXTaHCKUX
00BEKTOB

ITK-6 [1] - Criocoben
OIICHUBATh PUCK U
OTIPECTISATH MEPHI
0€e301acHOCTH I
HOBBIX YCTaHOBOK U
TEXHOJIOTHH,
COCTaBIIATh U
aHATM3UPOBATH
CIICHapUH
MTOTECHITNAILHO
BO3MOJXKHBIX aBapHii,
pa3pabaThiBaTh
METOJIbl YMEHBIIICHUS
pHCKa UX
BO3HUKHOBCHUS

Ocnosanue:
[IpodeccronanbHbIi
crangapt: 24.028,
24.078, 24.103,
40.008, 40.011

3-11K-6[1] - 3Hath
OCHOBHBIEC
HOPMAaTHBHBIE
JIOKYMEHTBHI 110
pEeryJaupoBaHuUIO
PHCKOB
BO3HHUKAIOIIUX B
rnpouecce
JKCIUTyaTaluu
HOBBIX YCTAaHOBOK 1
TEXHOJIOTHUH,
COCTaBJIATh U
aHaJIM3UPOBATh
CLIEHapuu
MOTEHIIUATBHO
BO3MOJKHBIX aBapHii,
paspabaTbIBaTh
METO/IbI
YMEHBIIIEHUS PUCKA
WX BO3HUKHOBEHUS ;
V-TIK-6[1] - Ymetb
OIICHUBATh PUCK U
ONpEACIISITh MEPHI
0€30MacHOCTH IS
HOBBIX YCTaHOBOK U
TEXHOJIOTHH,
COCTaBJIATh U
aHAIM3UPOBATh
CLIEHapUH
MOTEHIINATBHO
BO3MOJKHBIX aBapHii,
paszpabaThiBaTh
METObI
YMEHBIIEHUS PUCKA
HMX BO3HUKHOBCHMUS;
B-IIK-6[1] -
Bnaners MmeTogamMu
OIIEHKH PUCKOB H
ONPEACIISITh MEPhI
0€30MacHOCTH IS
HOBBIX YCTaHOBOK U
TEXHOJIOTHH,
COCTaBJIATh U
aHAIM3UPOBATh
CLICHApUH




HNOTCHIIUAIBHO
BO3MOJXKHBIX aBapuii,
pa3pabaThiBaTh
METOAbI
YMEHbBIIICHUS PUCKA
X BOSHUKHOBCHUS

7 AHanu3 TEXHUYECKUX U
pacueTHO-TEOPETHUECKUX
pa3paboToK, y4eT ux
COOTBETCTBUS TPEOOBAHUSIM
3aKOHOB B HAYKOEMKOM
MIPOU3BOJICTBE, SKOJIOTUU U
0€30MacCHOCTH | JIPYTUM
HOPMATHUBHBIM aKTaM; OIICHKA
COOTBETCTBUS TIPEJIaracMoro
pelieHust JOCTUTHYTOMY
MHUPOBOMY YPOBHIO;
pEIeH3UPOBAHNE TTPOCKTOB,
3a5BOK, TEXHUYCCKHUX
3aaHui, pedeparoB U
OTYETOB

JKCIIEPTHBIN
7 Hayunbie ITIK-11 [1] - Cnocoben
UCCIIeIOBaHMUA, K aHAJIN3Y
pa3paboTKu U TEXHUYCCKUX H
TEXHOJIOTHUH, pacyeTHo-
HarpaBJICHHbIC HA TEOPETUYECKUX
pETUCTpaIio pa3paboToK, K y4eTy

JTAHHBIX, COOp U
00paboOTKy Hay4HOU
uHpOpMaIINK;
CO37IaHUE U
IpUMEHEHHE
IKCIIEPUMEHTATLHBIX
METOJIOB, YCTAaHOBOK
¥ CUCTEM B o0macTu
busuky sapa,
YaCTHIL,
KOCMHYECKHX JIy4el
U acTpOpHU3UKU

UX COOTBETCTBUSA
TpeOOBaHUSIM 3aKOHOB
B 001acTu
MIPOMBIIIEHHOCTH,
9KOJIOTHH,
TEXHUYICCKOMH,
paaualoHHON U
AIEPHOU
0E30ITaCHOCTH U
JIPYTUM
HOPMaTHBHBIM aKTaM

OcHosanue:
[TpodeccuonanbHbIN
cranzapt: 24.028,
40.011

3-11IK-11[1] - 3natp
3aKOHOJATCIIbHEIC U
HOPMATUBHBIC aKThI
PETYIUPYIOIIHE
JIEATEIIBHOCTh B
obOactu
MIPOMBIIIICHHOCTH,
9KOJIOTHH,
TEXHHYICCKOH,
paguanoHHON U
AIEPHOU
0€30I1aCHOCTH ;
V-IIK-11[1] - YmeTh
MPOBOJNTDH aHATH3
TEXHHYECKUX U
pacyeTHo-
TEOPETHYCCKHUX
pa3paboTok ¢
Y4EeTOM HUX
COOTBETCTBUS
TpeOoBaHUSM
3aKOHOB B 00J1aCTH
MIPOMBIIIICHHOCTH,
9KOJIOTHH,
TECXHHYICCKOH,
paaualoHHON U
AIEPHOU
0€30I1aCHOCTH U
JIPYTUM
HOPMAaTUBHBIM
aKTam;

B-TIK-11[1] -
BJIaJICTh METOJaMH
aHajau3a
TEXHUYECKUX U
pacueTHo-
TEOPETHUYECKHUX
pa3paboOTOK, U ydera
WX COOTBETCTBUS
TpeOOBaHUSM
3aKOHOB B 00JIaCTH
MIPOMBIIIICHHOCTH,
9KOJIOTHH,
TEXHHYICCKOH,
paJIHalMOHHON U




SIIEPHOM
0e30MacHOCTH U
JIPYTHM
HOPMAaTUBHBIM
aKTam

4. CTPYKTYPA M COJEP)KAHUE YUYEBHOM IUCIUILINHBI

Paznenbl yueOHOM AUCHUTIINHBL, UX 00BEM, CPOKH U3YUYEHHS H POPMBI KOHTPOJIA:
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2 Cemecmp
1 SAnepupie  TorUMBHBIC | 1-8 0/15/0 25 CK-8 3-TTK-6,
uukisl (ATL). V-IIK-6,
B-TIK-6,
3-IK-11,
VY-IIK-11,
B-TIK-11,
3-YK-1,
V-VK-1,
B-YK-1,
2 Pazmenka  TBC  wu | 9-15 | 0/15/0 25 CK-15 | 3-TIK-6,
TBOJL Y-IIK-6,
B-IIK-6,
3-IK-11,
VY-IIK-11,
B-TIK-11,
3-VK-1,
V-VK-1,
B-YK-1,
HUmoeo 3a 2 Cemecmp 0/30/0 50
KonTtpoabHbie 50 3 3-1IK-6,
Meponpusitust  3a 2 V-IIK-6,
Cemectp B-I1K-6,
3-VK-1,
V-VK-1,
B-VK-1,

* — COKpallleHHOe HAaUMEHOBaHKE (DOPMBI KOHTPOJIS
** — cyMMa MaKCHUMaJIbHBIX OaioB J0JDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYAs 3a4eT W
(unm) 3K3aMeH

Cokpailienne HauMeHOBaHUN (HOPM TEKYyIIEro KOHTPOJIS U aTTECTAllUU Pa3AesioB:

0Oo0o3uauenue | [To1HOE HAMMEHOBAHME

CK CeMecTpoBbIil KOHTPOJIb




\ 3auer

KAJEHJIAPHBIN IIJIAH
Henean | Tembl 3ansiThii / Conep:xanue Jlek., | IIp./cem., | JIao0.,
yac. yac. yac.
2 Cemecmp 0 30 0

1-8 Snepuble TonuBHbIe HMKIbI (ATLL). 0 15 0

1-2 Snepubie TonsmmBHbIE HUKIBI (1TLY). Bcero ayuTopHbIX 4acoB
Craguu nukia. 3aMKHYTBIN SIAEPHBIN LMK B SHEPTE€THKE. 0 ‘ 4 ‘ 0
[uxi npupoaHoro ypana, mytu ontumusanuu ATL B Omnnaiin
peaKkTopax Ha TEIIOBBIX HEHTPOHAX. 0 B 5

3 TonmBHBIE MaTepHAJIbI SIACPHON YHEPTreTHKH. Bcero ayuTopHbIX 4acoB
XapaxTtepucTuku sigepHoro torusa (AT) 0 |4 [0
SHEPrOHANPSKEHHOCTh, ITyOMHA BHITOPAHUSI, KAMITaHHUS Omnnaiin
toruBa. Bunst ST, ux termodusnyueckue u saepHbIe 0 0 0
CBOICTBa C TOYKU 3peHUs O€30MIaCHOCTH STEPHOTO peaKkTopa
(A1P).

4-5 /{o0bI4a NpUPOAHOro ypaHa. Bcero aytuTopHbIX 4acoB
I'mapomerammypruyeckas nepepadorka. OCHOBHBIC CTaIUU 0 | 2 \ 0
MOJIy4EHHUS U IEPBHYHOTO MEXaHHUYECKOTO 00OTaIIeHHUS. Omnnaiin
[lonmy4yeHne XMMUYECKUX KOHLIEHTPATOB ypaHa METOaMU 0 0 0
cop6ruu u skcrpakum. [Tonyuenue rekcadropuaa ypaHa.

6-7 Oboramenue ypana. Bcero ay1uTopHbIX 4acoB
OcHOBHBIE METOIBI TTOTYyYEHUSI 00OTAIIIEHHOTO ypaHa 0 | 2 ‘ 0
(371eKTpOMarHUTHbIN, ra30Au(Py3MOHHBIHI, IEHTPOOEIKHBIH, Omnnaiin
JIa3epHBIN U TUTa3MeHHBIN MeToIbl). [TokazaTenn 0 0 0
3¢ GEKTUBHOCTH pa3AeiIUTEeNbHbIX anmnaparoB. [lonsarue
eAMHUIBI pa0boThl pazaenenus. Hakomtenne U-236 u ero
BJIMSIHUE HA SKOHOMHKY TOIJIMBHOT'O IIUKJIA.

8 TennoBbiaeasiromme 31eMeHThl (TBIJI) u coopkn (TBC) Bcero ayuTopHbIX 4acoB
sIIEPHBIX PEaKTOPOB. 0 | 2 \ 0
Tpebosanus k TBOJI u TBC. Knaccudukamus TBIJI. Omnnaiin
Nzrorosnenus u koHTposb kauectsa TBOJI. Biusinue 0 0 0
peakTopHOro 0bsydeHus Ha xapakrepuctuku TBDJI. 3atparsl
Ha n3roronieHue TBOJIL.

9 XpaHeHue H TPAHCHOPTHPOBKA 00JIy4eHHOI' 0 TOILJIMBA. Bcero aynTopHbIX 4acoB
XapakTepucTUKU 00IYyYEHHOI'O TOIIMBA SHEPTETHUYECKUX 0 | 1 ‘ 0
peakTopoB. Beinepikka orpadoTrariiero Torisa B TBC B Omutaiin
OacceifHax peakTopHOro 3aia. TpaHcnopTUpOBKa 0 0 0
otpabotaBmux TBC Ha pagunoxummudeckuii 3aBox (PX3).

TpeboBanus saaepHOI U paAualliOHHON OE30MaCHOCTH K
TPAaHCIOPTHBIM KOHTeHHepaM. XpaHeHUue 00Iy4eHHOT O
ToruiiBa Ha PX3, ycTpoiicTBa XpaHUIIUILL U MEPbI
0€301acHOCTH.

9-15 Pasneaxa TBC u TBIJL. 0 15 0

10 Pa3neaxa TBC u TBIJI Bcero ayuTopHbIX 4acoB
MexaHuyeckasi, XUMUYECKasi U AIEKTPOXUMUYECKas, 0 |2 [0
nupoMeTairyprudeckas pasgenka TBOJI u TBC. Mepsl no Omnnaiin
3alUTe OT PaJOaKTUBHON MBUIU U MOJABJIEHUIO BbIACICHUS 0 B IB




BOJIOPOJIA.

11-12

Boanbie MeToabI epepadoTKH 00.1y4€HHOT 0 TOIIUBA.
Bonokcunans kKak METO[| IpeIBAPUTEIBHON 00paboTKH
TOIUUIMBA TIepe pacTBopeHreM. Cxema BOJHOU repepadboTKu
AT peakTOpOoB Ha TEIUIOBBIX HEH-TPOHAX. DKCTPAKLMOHHBIN
METOJ NepepaboTKU PacTBOPOB. XapaKTEPUCTUKU
HKCTPAKIMOHHBIX MPOLIECCOB. DKCTPAreHThl U pa30aBUTEIH.
Texnonornueckas cxema "mypekc-npouecca". OcodeHHOCTH
nepepaboTKu 00JydeHHOT0 TOIUIMBA PEAKTOPOB Ha OBICTPHIX
HEUTpPOHAX.

Bcero AYJAHUTOPHLBIX YaCOB

0 |4 [0
Omnnaiia
0 0 0

13-14 | HeBoanbie MeTOAbI ePepadOTKH 00Ty 4eHHOI O TOIIJIMBA. Bcero aytuTopHbIX 4acoB
I"azodropunnsiii meron. ITupomeramnypruyeckue METO bl 0 | 4 ‘ 0
(30HHAas MIaBKa, (PpaKIMOHHAS KPUCTAIUIN3ALUSA, SKCTPaKud | Oniaii"
B CHCTEME METAJLI-COJIb, 3JIEKTPOpapUHUPOBAHUE). 0 | 0 ‘ 0

15 IIpuMeHeHne paAMoOU30TONOB U3 0TPAdOTaBLIEro siiepHOro | Beero ayaMTOpHBIX 4acoB
TOIUIABA. 0 | 5 \ 0
[Ipumenenue Pu-238. Ilpumenenne n30TomoB Owutaiin
TPaHCINIYTOHHUCBBIX DJIEMEHTOB U U30TOIIOB 6J'IaFOpOJIHBIX 0 0 0

MCTaJJIOB.

COKpaH_ICHHLIe HanMMEHOBAHMS OHJIAMH OMNIIUM:

Oo6o3nauenue | [loaHoe HanMeHOBaHME

9K DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIM MaTepUall

111 TTomHOTEKCTOBBIE TEKITHH

BM Buneo-marepuainsl

AM Aynno-marepuaibl

I1p3 [Ipe3enTanuu

T TecTbl

5CM DJIEKTPOHHBIE CIIPABOYHBIE MATEPHAIIBI
nC MHTEpaKTUBHBIN CAUT

TEMBbI ITIPAKTUYECKUX 3AHATUN

Hepenu | Temsbl 3ansaTuii / Cogepxanue
2 Cemecmp

1-2 * MecTopo:x1eHue U NepBUYHAS NepepadoTKa NPUPOIHBIX si/IEPHbIX MATEPHAJIOB
* MectoposkieHne U epBUYHAs IepepadOoTKa MPUPOIHBIX SIACPHBIX MAaTEPUATIOB

3-4 * MeTtoasbl pa3aejieHus H30TONOB
* MeTobl pa3/ieneHust H30TONOB

5-7 * PaGora pa3aesieHusi, IOTEHIUAJ pa3iejieHHsl, CPABHEHUE TEXHOJIOTUil pa3iejieHust
» PaboTa pa3aeneHus, NOTCHIIMA Pa3/ICJICHHs], CPABHCHUE TEXHOJIOTUI pa3eIICHHS

8 * Boaubie MeTOAbI NepepadoTKH 00J1y4€eHHOT 0 TOILUIUBA
* BojiHbIe MeTO 161 IEPEPaOOTKH 00JYUEHHOTO TOTIJIMBA

9 e HeBoaHbIE€ METOALI
* HeBoHbIE METOIBI

10 e Texnosoruu n3roroBjeHust TB3JioB 1 TBC

e TexHonoruu U3roToBiieHUs TBIJIOB U TBC

11

* XapaxkrepucTuku u cocra OST
» Xapakrepuctuku 1 coctaB OAT




12-13

* Xpanenue u Tpancnopruposka OAT
* Xpanenue u TpaHcnoptupoBka OAT

14

* Oopamenue c PAO
* O6panienue c PAO

15

* YnakoBka PAO
* YVnakoska PAO

TEMbI CEMHUHAPOB

Henean

Tembl 3ansTuii / Copep:kanue

2 Cemecmp

1-2

Snepubie TonsmmBHbIE HUKIBLI (ATLY).
Cranuu nukna. 3aMKHYTBIH siI€pHBIN UK B SHepreTuke. L{ukn npupoanoro ypana, myTu
ontumu3zaunu ATL B peakTopax Ha TEMJIOBbIX HEUTPOHAX.

TonmBHBbIE MATEPHUAJIBI SII€PHON SHEPreTUKH.

XapakTepucTUKH siiepHoro tomnusa (AT) sHeproHanpsyKeHHOCTb, TTTyOHMHA BHITOPaHMS,
Kamnanus ToruBa. Buast AT, ux temnodusnueckue u saepHble CBOMCTBA C TOUYKH 3PEHUS
Oe3omacHOCTH siepHOro peakropa (SP).

/lo0bI4a NpUPOAHOro ypaHa.

I'unpomerannypruueckas nepepadorka. OCHOBHbIE CTaIUU TOTYUYEHUS U IIEPBUYHOTO
MeXaHu4eckoro oooramienus. [lomryuyeHrne XUMHYECKHX KOHLIEHTPAaTOB ypaHa METOAaMHU
copOuun u skcTpakiuu. [lomyyenue rekcadropuia ypasa.

Oboramenue ypana.

OcHoBHBIE METOBI TOTYUYEHHUSI 00OTAIIEHHOTO YpaHa (31eKTPOMarHUTHBIH,
ra3zonudpy3MoHHBIH, IEHTPOOEIKHBIN, JTa3epHBIN U TUTa3MeHHBIN MeTobl). [lokazarenu
3¢ (HEeKTHBHOCTH pa3/IeIUTEIbHBIX armmapaToB. [IoHITHE eAMHUIIBI paOOThI pa3e/ICHUS.
Haxonnenue U-236 u ero BIusHUE HA YKOHOMUKY TOIUIMBHOTO LIMKJIA.

TennoBbiaeasiromme 31eMenThl (TBIJI) u coopkn (TBC) ssnepHbIX peakTopos.
Tpebdosanus k TBIJI u TBC. Knaccudukanus TBIJI. MU3roroBneHust 1 KOHTPOJIb Ka4ecTBa
TBOJI. Bmustaue peaktopHoro odimydenust Ha xapakrtepuctuku TBIJI. 3arpaTs! Ha
uzrorosiaenue TBOJIL.

XpaHeHHe U TPAHCIIOPTHPOBKA 00,Iy4eHHOT' 0 TOILJIMBA.

XapakTepUCTUKN 00JYyYEHHOT O TOIIMBA SHEPreTUUECKUX PEakTopoB. Brlaepikka
otpaborasuiero Torusa B TBC B 6acceliHax peakTOpHOTro 3aia. TpaHCHOPTUPOBKa
orpabotaBmux TBC Ha pagunoxumuueckuii 3aBox (PX3). TpeboBanus saepHoil u
panuanoHHON 0€30IaCHOCTH K TPAHCIIOPTHBIM KOHTEHepaM. XpaHeHHe 00JIy4eHHOIO
toruBa Ha PX3, ycTpoiicTBa XpaHUIIHI M MEpbl 0€30MaCHOCTH.

10

Pa3neaxa TBC u TB3JI

Mexanndeckas, XUMUYECKasi U JICKTPOXUMUYECKasi, MUPOMETAILTyprudeckas pasaeiika
TBOJI u TBC. Mepsl 110 3amuTe OT paAMOaKTUBHOM MbLIX U MOIABJICHUIO BbIACIICHUS
BOJOPO/JIA.

11-12

Boanbie MeToabI MepepadoTKU 00JIy4€HHOTO TOIIUBA.

Bonokcunamms kak METo]l IpeIBapUTEIbHON 00pabOTKH TOTIIMBA MEPe]l PACTBOPEHUEM.
Cxema BoaHOIM niepepadboTku ST peakTopoB Ha TEMIOBBIX HEH-TPOHAX. DKCTPAKITHOHHBIN
MeTO/[I TepepabOTKH pacTBOPOB. XapaKTEPUCTUKHU IKCTPAKIIMOHHBIX MPOIIECCOB.
DKcTpareHTsl U pazdaButenu. TexHomoruveckas cxema "mypekc-mpoiecca”. OcobeHHOCTH
nepepaboTKH 00TYUEHHOTO TOTUIMBA PEAKTOPOB HA OBICTPHIX HEHTPOHAX.

13-14

HeBoanbie MeTOAbI MEPepadOTKH 00JIy4EHHOI 0 TOIJINBA.
I"azo¢Topunneiii Mmeroa. Ilupomeramryprudeckrue MeToibl (30HHAs TUIaBKa, PpaKLIMOHHAS
KPHUCTAJLTU3AIIHS], SKCTPAKIUS B CHCTEME METAJLI-COJIb, YIEKTPOpapUHUPOBAHHE).

15

IIpumeHeHne paguoU30TONOB U3 0TPA0OTABIIEIO SIAEPHOTO TOIIUBA.
[Tpumenenue Pu-238. IlpumeHeHre H30TOMOB TPAHCITYTOHUEBBIX JJIEMEHTOB M M30TOIOB




0JIarOPOAHBIX METAJLIOB.

16 Yruiaunzauus paiuoakTHBHbBIX 0TXO0/10B.
Knaccugukanus pagnoaktuBHbIX 0TX010B (PAO). Ananus cnoco6oB 3axoponenust PAO,
cxema yrunuzaiuu PAO na PX3.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

JucnuiuimHa peanm3yeT KOMIIETEHTHOCTHBIM TMOAXOJ M MPEAyCMAaTPUBAET  IIMPOKOE
UCMOJIb30BaHUE B Y4E€OHOM IIpollecCe AKTUBHBIX (OpPM MPOBEACHUS 3aHATHH (KOMIIBIOTEpHBIE
IPaKTUKyMbI, pa300p JOMAllHUX 3aJaHuii, cUcTeMa KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTepHajoB,
BKJIOYasi TECThl) B COYETAaHUU C BHEAYAUTOPHONH pabOTON € LEIbl0 (OPMHUPOBAHUS U Pa3BUTHUS
npodecCuOHaIbHBIX HABBIKOB CTY/IEHTOB.

6. ®OH/I OHEHOYHBIX CPEJICTB

@DOHJT OLIEHOYHBIX CPEJCTB 0 JAUCHUIUIMHE 00€CIeurnBaeT IPOBEPKY OCBOCHUSI IIIAHUPYEMBbIX
pe3yabTaToB O0y4eHUs: (KOMIETEHIHMH W UX HMHAMKATOPOB) MOCPEICTBOM MEPONPUATHI TEKYILIETo,
PYOEKHOIr0 ¥ MPOMEXKYTOYHOT'O KOHTPOJIS O AUCLUIINHE.

CBs3p Mexay (GOpMUPYEMBIMH KOMIIETEHUHUSMU U (OopMaMu KOHTPOJS HUX OCBOCHHUS
npejcTaBjeHa B cleaAyomie Tabuuue:

Komnerennus HNupukatopsl ocBoOeHHs ATTecTalMOHHOE MepPONpUATHE
(KIT 1)

IIK-11 3-TIK-11 CK-8, CK-15
V-TIK-11 CK-8, CK-15
B-TIK-11 CK-8, CK-15

I1K-6 3-IT1K-6 3, CK-8, CK-15
V-IIK-6 3, CK-8, CK-15
B-TIK-6 3, CK-8, CK-15

VK-1 3-VK-1 3, CK-8, CK-15
V-VK-1 3, CK-8, CK-15
B-YK-1 3, CK-8, CK-15

IIkajbl oeHKH Oﬁpa30BaTeJ'll)Hl)IX JOCTHKEHMI

[lkana kaxA0ro KOHTPOJIBHOTO MEPOIPHUATHS JIEKUT B npenenax or 0 10 yCTaHOBIEHHOI'O
MaKCHUMaJIbHOTO Oajuia BKIFOYHTEIBHO. MTOorosas arrecramus mo QUCHUILIHHE oleHuBaercsd mo 100-
OayIbHOM ILIKaJe U MpeAcTaBiseT co00il cymmy OaioB, 3apabOTaHHBIX CTYJIEHTOM IPU BBIIOJIHEHUN
3a/IaHUM B paMKaxX TEKYILEro U MPOMEKYTOYHOTO KOHTPOJISL.

Nrorosas oLieHKa BHICTABISETCS B COOTBETCTBUU CO CIEAYIOIIEH IIKAJIOWN:

Cymma Onenka o 4-x 0a1JILHOH IIKAJIe OTMeTKa 0 3a4ueTe Onenka

0aJ1710B ECTS
90-100 5 — «omau4Ho» A
85-89 B
75-84 4 — «xopouioy (aumenor C
70-74 D




65-69

3 — «y0osremeopumenvHo»

60-64

Hrke 60 2 — «HEYy00BIemBOPUNMENbHOY) «He 3aUmeHo» F

O1neHKa «OTJIIMYHO» COOTBETCTBYET INTyOOKOMY U IPOYHOMY OCBOEHHIO MaTepuaa MporpaMMbl
00yyaroImuMcsi, KOTOPbIA IOCIEI0BATEIbHO, YETKO W JIOTUYECKH CTPOIHO H3J1araeT CBOM OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOM, HCIOJIB3YET B OTBETaX MaTepualbl MOHOTpapuuecKon
JIUTEPATYPBL.

OneHka «XOpoIlo» COOTBETCTBYET TBEPAbIM 3HAHHUSAM MaTepuaiga O0OydaroIUMCs, KOTOPBII
IPaMOTHO U, 110 CYLIECTBY, U3JIaraeT CBOU OTBETHI, HE JIONYCKas CYLIECTBEHHBIX HETOUHOCTEM.

OneHka «yJIOBJIETBOPUTENBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOEHHS Marepuana
oOyyJarommMmcs, Ipu KOTOPOM OCBOEH OCHOBHOM Marepuali, HO HE YCBOEHBI €ro JeTalld, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBWIbHBIE (OPMYIHUPOBKHU, HAPYIICHUS JOTHYECKON
MOCIIEI0BATEIbHOCTH.

OTMeTKa «3a4TeHO» COOTBETCTBYET, KaK MUHMMYM, 0a30BOMY YPOBHIO OCBOCHHUS MaTepHualia
MpOrpamMMbl, TPHU KOTOPOM OOYyYarolmMiCs BJIaIeeT HEOOXOAMMBIMH 3HAHUSIMH, YMEHHUSIMH U
HaBBIKAMH, YMEET IMPUMEHATh TEOPETUUYECKHE ITOJOKEHUSA I PELICHUS TUIOBBIX MPAKTUYECKHUX
3a/1a4.

O1eHKY «HEYHOBJIETBOPUTEIBLHOY» / OTMETKY «HE 3a4T€HO» MOJy4yaeT 00ydJaromMics, KOTOPBIHA
HE 3HaeT 3HaYMTENbHOM YacTu MaTepralia IporpaMMbl, JOITYCKAET B OTBETAX CYIECTBEHHbIE OIINOKH,
HE BBINOJIHWI BCE€ 00s3aTeNIbHbIE 3a/laHusl, MpPeayCcMOTpeHHble mporpamMoil. Kak mpaBuino, Takue
o0yyaromuecst He MOTYT MPOJOJKUTE 00ydeHne 0e3 JOMOTHUTEIbHBIX 3aHATHIMA.

7. YYEBHO-METOJWYECKOE U HH®OPMAIIMOHHOE OBECHEUEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JINTEPATYPA:

1. 91 M34 MartepuanoBemdeckre mpoOIeMbl SKOJIOTHH B 00JIACTH SACPHON YHEPTETUKH : YUEOHOE
nocobue uig By30B, Axyumud B.JL. [u np.], Mocksa: HUAY MU®U, 2010

2. 91 B 39 OcHOBBI TPOIIECCOB MHKEHEPHOU dKOJIOTHH. Teopus, mpuMepsl, 3a/1a4u : yaeOHOe
nocobue, Beromkun A. I'., Canxrt-IlerepOypr: Jlans, 2014

3. O B38 CoopHUK TECTOBBIX 3aJaHHI 10 SKOJIOTHH : yueOHOe mocodue Ay By3oB, Becna E.b.,
Kcenogonto A.U., lemun B.M., Mocksa: HUAY MU®DU, 2012

4. 51 B43 Dkonoruueckue pucku 370pOBBI0 HaceleHus : MoHorpadus, Mopo3zosa E.E., Buktopos
A.A., KcerodonrtoB A.U., Mocksa: HUSTY MU®U, 2014

5. 50 B43 Dxonoruyeckue pucku 30poBbI0 HaceneHus : MoHorpagus, Mopososa E.E., Bukropos
A.A., KcerodonrtoB A.U., Mocksa: HUSTY MU®U, 2014

6. 50 B79 Dxonorus siaepHON U BO30OHOBIISIEMOM SHEPTETHKH : yueOHOoe mocooue, XaputoHoB B.B.,
Bonstko B.B., KcenodontoB A.U., Mocksa: HUSTY MUDU, 2010



7. O B79 Dxonorus saepHON U BO30OHOBIISIEMOM SHEPTETHKH : y4eOHOE TTOCOOHE /ISl BY30B,
XaputonoB B.B., bomstko B.B., Kcenodonror A.U., Mocksa: HUSTY MUDU, 2010

8. OU 134 SnepHble TEXHOIOTUU: UCTOPUS, COCTOSIHUE, TIEPCIIEKTUBHI : ydeOHOe mocoOue /i1l BY30B,
AngpuanoB A.A. [u ap.], Mocksa: HUAY MU®U, 2012

JOITOJIHUTEJIbHA A JINTEPATYPA:

1. 621.039 M25 AtomHasi sHEprus ¥ pajualoHHas 6e3onacHocTs : , Maprymuc V.5, M.:
Oneproaromusaar, 1988

2. 621.039 P27 BBenenue B sniepHbie sHEeprorexHoaoruu : , Paukos M.B., IBanos b.B., JIebenen
JLLA., Mocksa: Hayka, 2015

3. 50 M34 MarepuanoBeadeckue IpoOIeMbl SKOJIOTHH B 00JIACTH AICPHON SHEPTETUKH : y4eOHOe
nocobwue /ig By30B, Axymud B.JL. [u ap.], Mocksa: MOU, 2012

4. 621.039 O-23 O6pamienue ¢ oTpabOTABIINM SAEPHBIM TOIUIMBOM U PAIUOAKTUBHBIMU OTXO0JIaMH B
aTOMHOM 2HepreTuke : yuebHoe mocobue ais By30B, Kynenko K.B. [u ap.], MockBa: MUDU, 2007

5.621.039 A77 OcHoBBI 6€3011aCHOTO OOpAIICHUS ¢ PATUOAKTHBHBIMU OTXO0JIaMHU : y4ueb. mocooue Jyis
BY30B, llImenes A.H., Ancs B.A., M.: MU®U, 2006

6. 621.039 K60 [IpoGieMs! yTHIHM3aMK OTPaOOTABIIETO SASPHOTO TOTUIHBA : Y4el. mocodue,
Kon6srun H.I1., SIxoaes I'.H., Co6ones B.I1., M.: MU®DU, 1990

7. DU P44 Pecypcel 1 (hakTOpbl YIIPaBICHUS B SHEProcOEPEKEHUHU U SKOJIOTHH : y4eOHOE mocooue
11t By30B, JlanteBa A.B. [u ap.], Mocksa: HUSY MUDU, 2011

8. 621.039 K89 Poccuiickast 1 MupoBas aToMHas sHepretuka : , Kysneunos B.M., Ueuenos X./1.,
MockBa: MockoBckHi r'yMaHuTapHbIi YH-T, 2008

9. 50 B38 COOpHUK TECTOBBIX 3aJIaHUI TIO SKOJIOTHH : yaeOHOe TTocooue it By30B, BecHa E.b.,
Kcenodonrtos A.U., lemun B.M., Mocksa: HUSAY MU®DU, 2012

10. 621.039 K60 Xumuueckas nepepadoTka 00Jy4eHHOTO sIIEPHOTO TOTUIMBA : y4eOHOe Tocodue,
Konbsarun H.I1., SIkosnes I'.H., Cepruesckuii B.B., Mocksa: MU®U, 1991

11. 621.039 K89 Dxonoruueckasi 6€30MacHOCTh 00bEKTOB HCITOJIb30BAHMS AaTOMHOM SHEPTHUU :
yaebHoe ocobue st By30B, Ky3znenoB B.M., Ueuenos X./I., Hukutun B.C., Mocksa: HUITKI]
Bocxon-A, 2010

12. 621.039 C38 DxoHOMMKA sIIEPHON PHEPTETUKU: OCHOBBI TEXHOJIOTMH U YKOHOMUKH ITPOU3BOJICTBA,
skoHoMuka ADC : Yueb. mocobue mist By3oB, CuneB H.M., M.: Dueproaromusnart, 1987

13. 621.039 5134 SAnepubie TexHoNOTHM : yueObHoe mocodue, Kynukos E.I'. [u np.], Mocksa: HUSAY
MU®DUY, 2013

14. 621.039 A77 SnepHble TexXHOIOTHUH : yueOHOE ocobue s By30B, [lImeneB A.H., Anca B.A.,
Mocksa: MUDU, 2008



[TPOI'PAMMHOE OBECIIEYEHUE:

CrienuanipHOE TPOrpaMMHOE 0OecIIeYeHUE He TpeOyeTcs
LMS U UHTEPHET-PECYPCBI:

1. World-nuclear (http://world-nuclear.org/)

2. Pocarom (www.rosatom.ru)

3. Pocaneproarom (http://www.rosenergoatom.ru)

4. Ypanossiit xonauar APM3 (http://www.armz.ru)

5. TBOJI (http://www.tvel.ru)

6. [lepnonnueckas cucrema (http:// www.periodictable.ru)
7. BOBb anement (http:// www.webelements.com)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJLHO-TEXHWYECKOE OBECIEYEHHWE YYEBHOM
JTACIATIIAHBI

CrenuanbHOE MaTepUaIbHO-TEXHUYECKOE o0ecrieueHre He TpedyeTcs

9. YYEBHO-METOAUMYECKHUE PEKOMEHIALIUU JIA CTYAEHTOB

HekoTopple TUNHuYHBIE 3aJa4ydl JUIsi CEMUHAPCKUX 3aHATHH C pPEUICHHEM M KOHTPOJIbHbBIC
BOIIPOCHI MpeACTaBIeHbl B yueOHOM nocooun «OO0paieHne ¢ oTpaboTaBIIUM SIIEPHBIM TOIUIMBOM U
paZnoakTUBHBIMM OTXoZamMM B aToMHoOil »Hepretuke» H.H. JlaBupenko, K.B. Kywnenko, I'.B.
Tuxomupos, A.A. Jlapyxun, 1..MU®DU, 2007 r. u B kHure «BBenenue B SAepHyI0 SHEPreTUKy» XK.
Kommuep, Jx. Xstoutrt M.: DHeproaromusaar 1989 r.

Jis  pemieHHss HEKOTOPBIX 3a7ad  HEOOXOAMMO YMETh I0JIb30BaThCsl  MPHUKIAIHBIM
MaTeMaTUYeCKUM TIaKeTOM CHMBOJIbHOM MaTtemaTuku (Mathcad, Mathematica). Jns ycmemHoro
OCBOCHHS Kypca CTYJEHT JOJDKEH 3HATh OCHOBBI HEOPTAHUYECKON XUMUH, SIIEPHON (PU3UKU U TEOPHH
TEIIOMacCOIIEPEHOCA.

BreiBon opmynel A mOTEHIMANa pa3/ielieHus] U paboThl pa3feNieHusl MPUBEICH B YYCOHOM
nocobuu «fnepusie TexHomorun» B.A. Ancs, A.H. [lImenes, U..MUDU, 2001.-128 c.

10. YUYEBHO-METOJIUYECKHE PEKOMEHJIALIAU JJI51 IPENOJABATEJEN

OBIIME ITOJIOXKXKEHUA

s ycrienrHoro OCBOEHHMsI MaTepuaina CTyAeHTaMU Ha JIEKIUSAX U CEMHUHapax »MKelaTelIbHO
BBIJIaBaTh Pa3/IaTOYHBIA MaTepHall WM MOArOTOBHUTH MPE3CHTALMU 110 OCHOBHBIM TEXHOJIOTHYECKUM
CXeMaM M YCTaHOBKaM IO mepepadoTKe, TPAHCHOPTUPOBKE M XPAHEHUIO PAJMOAKTUBHBIX OTXOAOB U
0TpabOTAaBIIETO AJIEPHOTO TOILJIMBA.



HA YTO HEOBXOAMMO OBPATUTH BHUMAHUE:

JIEKIIM

HGO6XOJII/IMOC BHUMAHHEC HA JICKIIUAX HY)KHO YJICJ'II/ITI) HOpMaTI/IBHI)IM )IOKYMCHTaM n HpaBI/IJ'IaM
sepHoi u paauanmoHHoi 6e3onacHoctu [1651-06-00-96, T1651-06-08-77, ITPB-88, HPB-99, HII-053-
04.

FnaBHoe BHUMAHUEC OOJIKHO 6I)ITI) YJIGJ'IGHO 6330BBIM HpI/IHHI/IHaM, 3aJI0)KCHHBIM B Ka)K)IYIO
TCXHOJOI'MKO, OIIMCAHUTO I/ICHO.HB3yeMOFO O60py2[OBaHI/ISI )41 YCHOBI/ISIM TEXHOJIOTHNUYCCKUX HpOLIeCCOB.

BaxkHo JjaTh aHalM3 3HAYMMOCTH M CPABHUTCIBHBIA aHAIW3 KaKIOW TEXHOJIOTHH JIJIs
HOIEpKaHuA peKruMa HEPaCIIPOCTPaHEHU AEPHBIX MaTEpUAJIOB.

CEMUWHAPCKUE 3AHATUA

[Tpu u3ydenun teMbl «MeToabl 00OTaIeHHs ypaHay HEOOXOAUMO yAEIUTh 0cO00€ BHUMAHUE
GU3MYECKUM TIPUHIUIIAM pa3JelieHuss HW30TONOB Ha TpPUMEpPEe JABYX OCHOBHBIX TEXHOJOTHH:
razoaud dy3rnonHon (MeToa razoBoi d3¢y3un) u HeHTPUDYKHOU TEXHOIOTHH.

HekoTopsle 3amaun JUisi CEMUHAPCKHX 3aHATHH M KOHTPOJBHBIC BOIPOCHI TPEJICTABICHHI B
yaeOHOM mocobun «OOpaiieHue ¢ 0TpaboTaBIIUM SIISPHBIM TOILTUBOM M PAMOAKTUBHBIMU OTXOJIaMHU
B aromHoi sHepretuke» H.H. [JlaBupenko, K.B. Kynenko, I'.B. Tuxommupos, A.A. JlaBpyxuH,
N..MHUDU, 2007 r. u B kuure «BBengenue B saepHyro s3Hepretuky» k. Kommuep, k. Xproutt M.:
Oneproaromuszat 1989 r.

BreiBon opmynel Al MOTEHIMANA pa3/iefieHus] U paboThl pa3feNeHusl MPUBEICH B YYCOHOM
nocobun «Anepasie Texnomorun» B.A. Ancs, A.H. llImenes, U..MUDU, 2001.-128 c.

JOITOJIHUTEJIBHA AL MTHOOPMALMA JIA ITEPIIOJJABATEJIA

JIONIOTHUTENbHYIO WH(POPMAIIMIO IO TPOrpaMMaM Pa3BUTHSL SACPHOM YHEPIreTUKU H SAECPHOTO
TOILJTMBHOT'O IMKJIA TAK)KE MOXKHO IMOJIyYUTh U3 CICTYIOIIUX HHTEPHET-PECYPCOB:

http://world-nuclear.org

http://www.rosatom.ru

http://www.rosenergoatom.ru

http://www.armz.ru

http://www.tvel.ru

http://www.periodictable.ru

http://www.webelements.com
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