MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA PAJIUALIMOHHOM ®MU3UKU U BE3OITACHOCTH ATOMHBIX TEXHOJIOT Ui

OAOBPEHO YMC USOUT
[Iporoxon Ne 01/423-573.1

ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

BE3OITACHOE OBPAIIIEHUE U 3AXOPOHEHHUE PAO U OAT

HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nKa U TEXHOJIOTHH
(cmennanbHOCTD)
Eﬂ

= = ; s |8 s

9 2 g s S 2 3

g s = = o o —_
. £ g8 | % g | g o 24 ¢ S z 2
= s = T | B =Z | e ==g = > T S
) S . = o = g E = 229 -« -~ = B4
S SO =i = = e . e % d U =¥ 2 =g
= ) =9 2 S = © o S S H =
o 2a | L 5 o = & 2 g A 1) S o &
o =2 | O |’ =S |BRF | m=E30 = S Z 5
7 2 72 32 0 0 40 0 3
Uroro |2 72 32 0 0 0 40 0




AHHOTALMS

Kypc nocssmien BonpocaM 6e30macHOro oOpamieHus ¢ paguoakTuBHbIMU otxonamu (PAO) u
METOJIaM MEPBUYHON U JOJTOBPEMEHHON M30JSLUH 3TUX OTXO0A0B. Ha mepBom 3tane aHalnu3upyroTcs
COBPEMEHHOE COCTOSIHUE U MEPCIIEKTHUBHI Pa3BUTHS SIIEPHON SHEPTETUKHU U CBSI3aHHBIE C 3TUM 00BEMBI
MOJJIEKALIUX 3aXOPOHEHUIO PAIMOAKTUBHBIX O0TX0A0B. [loapo6HO paccMaTpuBaroTCs KilaccupuKanus
OTXOJIOB, OCHOBHbI€ HCTOYHHKH W XapaKTEPUCTUKU PaA3IUYHBIX (Ta3000pa3HbIX, XKUAKUX HIN
TBEPAbIX) PAJMOAKTUBHBIX OTX0/10B. OCHOBHOE BHUMaHHE B Kypce yHAeJIeHO OOpallleHHuo ¢
orpaboraBmuM siiepHbiM  TormmuBoM (OST) u C BBICOKOAKTUBHBIMU IKUAKUMH U TBEPABIMU
PaZMOAKTUBHBIMU OTXOJAaMH, METOJaM IepepaboTKH M croco0aM 3aXOpOHEHHs. AHaIU3UpyeTcs
npobiaemMa TpaHCMYTAIlMH PaIMOAKTUBHBIX OTXO/I0B, OLIEHUBAETCS €€ A(P(PEKTUBHOCTH 110 CPABHEHHUIO C
NpSIMBIM  3aXOpPOHEHHEM OTpabOoTaBLIEro sAEPHOTO TOIUIMBA. KpaTko wW3naraiorcs MpooiemMbl
0€30MacCHOCTH SJIEPHOTO KOMIUIEKCA, MCCIEAYIOTCS U AHATU3UPYIOTCS KaK IMPOMU3OLIEANINE, TaK U
TUIIOTETUYECKUE aBapUU Ha SIIEPHO-TEXHUYECKUX YCTAaHOBKAX.

Kypc paccuntan Ha BBIIYCKHUKOB, I[pelroyiaralolux paboTatb B aTOMHOM OTpaciu
MIPOMBIIIJICHHOCTH. {711 IpOX0XkAeHUs Kypca HeoOXoAuMa MpeaBapuTeIbHas MOArOTOBKa B 00JacTH
SIEPHONM M pPaTUAlMOHHON (DU3MKHM, BKIIOYas BOMPOCHl (PU3UKU PEAKTOPOB M JO3UMETPUHU, U B
00J1acTH peleHus ypaBHEHHIH MaTeMaTHUeCKO (pU3MKH.

1. IEJIH U 3ATAYA OCBOEHUS YYEBHOM JJUCHUILIUHBI

Lenbto ocBOeHUS yueOHOM TUCIMITIIMHBI SBJISIETCS BBEACHUE B KYPC OJHOTO M3 IPUOPUTETHBIX
HaIpaBJICHUH COBPEMEHHOW paJMallMOHHONW (DM3WKU — MpoOsieMaM OOpalieHUs ¢ PaJIuOaKTUBHBIMH
orxonamu (PAO) u orpaborasumm siiepHsiM TormuBoM (O T) u meTonam UxX 3aXOpOHEHUS.

2. MECTO YYEBHOW JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

ITpodeccroHanbHbIl Kypec pacCuMTaH Ha BBIIYCKHUKOB, IpEANOJaralolux padboTath B
aTOMHOM OTpaciy MPOMBIIUIEHHOCTH, OCOOEHHO B 001acTu o0ecreyeHus aIepHOW U paJuallMOHHON
0€30IaCHOCTM ~ aTOMHBIX TEXHOJIOTHMH, TIOCBSILEH BoIlpocaM Oe3omacHoro oOpalieHus ¢
PaaMOaKTUBHBIMM OTXOJAaMU U METOAAM MEPBUYHOW M JOJTOBPEMEHHOM HM30JIALIMM 3TUX OTXOJOB.
[TonpobHO paccMaTpuBarOTCs KIACCU(PHUKAIMS OTXOJ0B, OCHOBHBIE HCTOYHMKH U XapaKTEPHUCTUKU
pa3nuYHbBIX (ra3000pa3HbIX, KUAKUX WIH TBEPABIX) PaIHOAKTUBHBIX 0TX0J0B. OCHOBHOE BHUMAHUE B
Kypce yIeleHo 00panieHnIo ¢ 0OTpadOTaBIIMM SACPHBIM TOIUIMBOM U C BBICOKOAKTUBHBIMU JKUIKUMH U
TBEPAbIMU PaJMOAKTUBHBIMM OTXOJIaMH, MeEToJlaM IepepaboTKH U crocodaM  3aXOpOHEHHMS.
AHanu3upyeTcst mpodsieMa TpaHCMyTalluy PaIuOaKTUBHBIX OTXOI0OB, OIICHUBAETCS €€ 3P (HEKTUBHOCTh
10 CPABHEHUIO C MIPSIMBIM 3aXOPOHEHHEM OTPaOOTaBILIETO SEPHOTO TOILIMBA.

Jlis mpoXOKAEeHUs Kypca HeoOXoauma IpeiBapuTelbHas IMOJIrOTOBKA B paMKaX BBICIIETO
o0pa3oBaHMs B 00JIACTH SACPHON U paMallMOHHON (U3MKH, BKIIIOYAst BOMPOCHI (PU3UKU PEAKTOPOB U
JO3UMETPUH, U B 00JAaCTH pelIeHus] ypaBHEHUH marematuyeckod ¢u3uku. CTyIeHT AO0KEH OBITh
3HaKOM C HOpPMaMH paJualMoOHHON O0e30MmacHOCTH, (U3MKOM 3alUThl OT M3JIyYeHHUH, HMETh
MIPEACTABIICHUS O PA3BUTUU SACPHON YHEPIETUKHU.

TemaTnka Kypca C OJHOW CTOPOHBI SIBJIIETCSI COCTAaBHOM YacThIO MMKJIA JUCLUILIMH O
0€30MacCHOCTH aTOMHBIX TEXHOJOTHH, a C APYroil CTOPOHBI MPEIBaAPSIET PACCMOTPEHUE OMPEIEIIEHHBIX
BONPOCOB B Kypcax «OCHOBBI 0€30MaCHOCTH ATOMHBIX TEXHOJOTrM», «Paguoskonmorus» u 1p.
Heo6xoanma 11t IpakTUKK CTYIEHTOB HA MPEANPUATHIX aTOMHOM OTPACIIH.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

VYHuBepcanbHbIe H(WIK) o0menpodeccuoHaTbHbIE KOMITETEHIIUN

| Kon u HauMeHoBaHue KOMIIETEHIIUU | Ko 1 HaumMeHoBaHHE WHIUKATOPA JTOCTHIKEHHUS KOMITETCHITNHI

[TpodeccronanbHbie KOMIETCHIIMA B COOTBECTBUU C 3ajjadaMd W OOBEKTaMu (00iacTsMu
3HAHWN) IPOPECCUOHATHLHON JCSITEITLHOCTH:

3apaua
npogeccuoHaIbLHOM
nesiteabnoctu (3I11)

UccnenoBanus
NEPCIEKTUBHBIX TUIIOB
SIIEPHBIX
HEPreTUYECKUX
yYCTaHOBOK,
Teropu3nuecKue
WCCIICIOBAHHS
MEePCIEKTUBHBIX
TBAJIOB, TOTLJINBA,
KOHCTPYKIIMOHHBIX
MaTepHalioB U
TETJIOHOCUTEIEH.
Pa3zpaboTka mozaeneit u
MIPOrpaMMHBIX
KOMIUIEKCOB IS
pacueta
TETUTOTUIPABINIECKUX
U HEUTPOHHO-
(U3NIECKHX MPOLIECCOB
B aKTHBHBIX 30HaX
MEPCIIEKTUBHBIX
SJICPHBIX PEaKTOPOB.
Coznanue u
PUMEHEHHE YCTaHOBOK
Y CHCTEM JUIS
MIPOBEACHUS
TETUTO(PU3UUECKHUX,
SAIEPHO-(PU3NIECKUX
HCCIICOBAHHUIA,
HEPaBHOBECHBIX
(U3NIECKUX MPOLIECCOB

O0BeKT 1JIM 00J1aCTh
3HAHUSA

Hay‘lHO-I/ICCJ'ICI[OBElTeHLCKI/Iﬁ

SInepHble peakTopsl,
JHEPreTUYECKUe
YCTaHOBKH,
TEIJIOTUIPABINYECKUE
Y HEUTPOHHO-
¢du3nueckue npouecch
B aKTHUBHBIX 30HaX
AJIEPHBIX PEAKTOPOB,
TEIUIOBbIE U3MEPEHUS U
KOHTpOJIb,
TEIIOHOCUTEINH,
MaTepuaibl SAePHBIX
PEaKTOPOB, SAEPHBII
TOTUTMBHBIN LIHUKII,
CHUCTEMBI 00eCIIeueHuUs
0€30IaCHOCTH,
CUCTEMBI YIIPaBJICHUS
AEePHO-PU3NIECKUMHU
yCTaHOBKaMH,
MpOrpaMMHBIE
KOMIUIEKCHI JJIs1
UCCIICIOBAHUS SIBIICHUHN
Y 3aKOHOMEPHOCTEN B
obyacTy TeroGu3nKu
Y DHEPTETUKH, SIEPHBIX
pPEaKTopoB

Koa n naumenoBanue
npogeccuoHaIbLHOM
KOMIIeTEHIIUM;
OcHoBanne
(mpogeccuoHAIBLHBIH
cranaapt-IIC, anaan3
OIbITA)

IIK-1 [1] - Cniocoben
HCIOJIb30BATh HAYYHO-
TEXHUYECKYIO
uHpOpMalHIO,
OTEYECTBEHHBIN U
3apyOeXHBIN OTMBIT MO
TEMaTUKE
HCCIIEIOBAHUS,
COBpPEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJOTHH U
nH(pOPMalMOHHbBIE
pecypchl B CBOEH
MpeIMeTHOM 00JIacTH

Ocnosanue:
[MpodeccronanbHbIHI
crangapt: 24.078

Kon n
HAMMEHOBaHUe
HHIUKATOPA
AOCTHIKEHU S
npo¢ecCuOHATBLHOM
KOMIIeTeHIIHHT

3-TIK-1[1] - 3HaTh
OTEYECTBEHHBIN U
3apyOCKHBIN OTIBIT 11O
TEeMaTHKe
HCCIIeI0OBaHUS,
COBpPEMEHHBIE
KOMITBIOTEPHBIE
TEXHOJIOTHH U
nH(pOpMaAITMOHHBIE
pecypcel B CBOEH
MpeAMETHON 00J1acTH,

;
V-IIK-1[1] - ymets
UCIIONIb30BaTh
HAy4YHO-TEXHUUECKYIO
uH(pOpMaIIHIO,
OTEYECTBEHHBIN U
3apyOeKHBII OMBIT MO
TEMaTHUKe
UCCIIeIOBaHMS,
COBpPEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJIOTHH U
uH(bOpMaIlMOHHbBIE
peCypcChl B CBOEH
MpeIMEeTHOM 001acTH;
B-TIK-1[1] - Bnagets
COBPEMEHHBIMH
KOMITBIOTEPHBIMU
TEXHOJIOTHSIMH U
METOaMH
UCIIOJIb30BaHUS




Uccnenosanus
MEPCIEKTUBHBIX TUIIOB
SJIEPHBIX
JHEPreTUYECKUX
YCTaHOBOK,
Terodu3nyecKue
UCCIIeIOBaHUS
NIEPCIIEKTUBHBIX
TBAJIOB, TOIIJIMBA,
KOHCTPYKIIMOHHBIX
MaTepUajoB U
TEIJIOHOCUTETIEH.
Pa3zpaboTka moaeneit u
IIPOrpaMMHBIX
KOMILIEKCOB ISt
pacuera
TEIUIOTUIPaBINYECKUX
U HEUTPOHHO-
(u3MYECKUX MPOILIECCOB
B AKTUBHBIX 30HaX
MEPCIIEKTUBHBIX
SJIEPHBIX PEAKTOPOB.
Coznanue u
IIPUMEHEHHUE YCTaHOBOK
U CUCTEM JIs
IIPOBEICHUS
TeII0(U3NYECKUX,
AIEPHO-(PU3NIECKUX
HWCCIEIOBAHNH,
HEPAaBHOBECHBIX
(U3MYECKUX MPOLIECCOB

SInepHble peakTopsl,
JHEPreTUYECKUE
YCTaHOBKH,
TEIUIOTUIPaBINUYECKUE
Y HEUTPOHHO-
¢du3uUecKre npoueccs
B aKTHUBHBIX 30HaX
SIIEPHBIX PEAKTOPOB,
TEIUIOBbIE U3MEPEHUS U
KOHTPOJIb,
TEIIOHOCUTEINH,
MaTepuaibl AEPHBIX
PEaKTOPOB, SAEPHBII
TOTUIMBHBIN LIUKII,
CUCTEMBI O0eCreyeHus
0e30IMacHOCTH,
CUCTEMBI YIIPaBJICHUS
SAIePHO-(DU3NIECKUMU
yCTaHOBKaMH,
IIPOrpaMMHBIE
KOMIUIEKCHI JJIs1
UCCJIEIOBAHMSI SIBJIICHUI
Y 3aKOHOMEPHOCTEN B
001aCcTH TeIUI0(pU3UKU
Y DHEPIeTUKH, STEPHBIX
peaKTopoB

[IK-7.2 [1] - Crtocoben
K IIPOBE/ICHUIO
(buznyeckux
HKCIEPUMEHTOB Ha
OCHOBE
anpoOupoBaHHOMN
METOIHKH C TIEITBI0
OTIpeIeNIeHUs
TEMIOPU3UIECKUX U
HEUTPOHHO-
(buznyeckux
napameTpos A0V
pa3IMYHOTO
Ha3HA4YEHUS

OcHosanue:
[TpodeccnonanbHbIN
cranzaapt: 24.078

UH(POPMALIMOHHBIX
pecypcoB B CBOEH
peMETHON 001acTH
3-TIK-7.2[1] - 3HaTh
METObI POBEICHUS
HUCCIEeN0BaHUN
TEIIO(QU3HUECKUX H
HEHUTPOHHO-
buznyecKux
TPOIIECCOB;
V-IIK-7.2[1] - ymeTh
MIPOBOJIUTH
AKCIIEPUMEHTATHHBIE
UCCIICIOBAHMSI 10
3aJJaHHOI METO/IHKE;
B-IIK-7.2[1] -
BJIQ/IETh METOJIAMU
aHaJN3a MOTPEITHOCTH
buznyecKkux
IKCTIEPUMEHTOB

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hanpasienus/uienu
BOCITUTAHUA
[IpodeccuonansHoe
BOCITUTAHUC

Coznanue ycnoBu,
00eCIeunBaroInX,

(B24)

3aga4ym BocriuTaHus (Kos)

dbopMUpOBaHUE KYIbTYPbI
sIepHOM 0€30MacHOCTH

BocnurarenbsHbIi MOTEHIMAN JUCHTUILINH

1 .Mcnonp30BaHUe BOCIUTATEIBHOTO
nMoTeHITHaIa 0J10Ka IPOo(eCCHOHATBHBIX
TUCIUILINH A7 GOPMUPOBAHUS YYBCTBA
JINYHOM OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SIIEPHON U paJlallMOHHON O€30MacHOCTH,
a Tak)Ke COOJI0IEHNE TOCYJaPCTBEHHBIX U
KOMMepYecKux TaiiH. 2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHITHAJIA
CoJIepKaHusl yUeOHBIX TUCIUTUIMH
«AKTyanapHbIEe TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI KOJIOTUICCKOM
0€30MacHOCTH B SIICPHON SHEPTETUKEY,
«CucreMbl paIMalluOHHOTO KOHTPOJIS»




[IpodeccuonanpHOE

Co3znanue yciaoBHid,

Ui OPMHUPOBAHUE JIMUHOM
OTBETCTBEHHOCTH 3a COOJII0/IEHUE
JKOJIOTUYECKOW U paIMallMOHHOMN
0€30MMacCHOCTH MMOCPECTBOM U3YUECHHS
OCHOBOTIOJIAralouX JOKYMEHTOB 110
KYJBTYype SIepHOM 0€3011acCHOCTH,
paspaboranabix MAT'ATOD u
POCCHICKMMH PETYITHPYOIIHMHA
OpraHaMu, HOPM U MPaBUI OOpaIICHHUS C
PaAMOAKTUBHBIMU OTXOJaMH H SJICPHBIMHU
matepuanami. 3.Mcnonp3oBaHue
BOCIIMTATEIHLHOTO MTOTCHIIHAIA YIeOHBIX
mucuminH « KOHTpoJb ¥ TUarHoCTHKA
SICPHBIX YHEPTETHICCKUX YCTAHOBOKY,
«HanexHocts 000pyI0BaHUS ATOMHBIX
PEaKTOPOB M YIPABJICHUE PUCKOM,
«be30macHOCTh SAepHOTO TOTUIUBHOTO
UKJIa», «S1IepHbIe TEXHOIOTHH U
9KOJIOTHSI TOTUIMBHOTO UK IS
(hOpMUPOBAHUS JTHYHOW OTBETCTBEHHOCTH
3a co0uoJIeHne U obecreyeHme
knbepOe30nacHOCTH U UH(POPMALIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
Yyepe3 U3ydeHHe BOIPOCOB OpraHU3aIuu
nHGOPMaIMOHHON 06€30MaCHOCTH Ha
00BEKTaX aTOMHOM OTpPaciii, OCHOBHBIX
MPUHIIAIIOB TIOCTPOSHUS CUCTEMBI
ACYTII spepHBIX O0BEKTOB, METO/IOB
3aIlIUThI U XpaHEHUS HHPOPMAIIUH,
MPUHIIAIIOB TIOCTPOCHUS
rJ1yOOKO3IIETOHUPOBAHHOM U THOKOM
CHCTEMBI OE30MTaCHOCTH SITICPHO-
¢u3nuecKkux 0OBEKTOB.
4.Vcnionb30BaHKE BOCIUTATEIBLHOTO
MOTEHIIMaa CoiepKaHus OJIoKa
JHUCIUAILINH «DKOJIOrUs», « CHCTEMBI
paanaliOHHOTO KOHTPOJIs, «OCHOBBI
9KOJIOTHYECKOH 0e30MacHOCTH B SICPHON
SHEpPreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKOUN MO3ULIHH
MOCPEACTBOM U3yUEHHUS BOIPOCOB
o0ecrevyeHns Takoro ypoBHsI
6e3onacHoctu ADC, pu KOTOPOM
BO3/ICIICTBHE Ha OKPYXKAIOIIYIO Cpey,
obecreunBaeT COXpaHeHHE MPUPOIHBIX
CHCTEM, MOJEPKAHNE UX IIETOCTHOCTH U
)u3HeoOecreunBaromux GyHKIHHI, yepes
paccMOTpEeHHE BOTIPOCOB PAAUAIIIOHHOTO
KOHTPOJIS IIPH 3aXOPOHEHUH U
nepepaboTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMbIKaHUS SJEPHOTO TOIUTMBHOTO IIUKJIA.
1.Mcnonp30BaHre BOCIUTATENBHOIO




BOCIIUTAHUC

00eCIeunBalOIINX,
dbopmupoBaHme
OTBETCTBCHHOCTH 32
obecrieueHne
kubepOe3onacHoCTH
00BEKTOB aTOMHOMW OTpaciu
(B25)

noTeHnuaiza 6oka npodeccuoHaIbHBIX
JUCITUTUTAH JIJ1s (JOPMUPOBAHUS YYBCTBA
JMYHOM OTBETCTBEHHOCTH 3a COOMIOICHUE
SIEPHON U pauaIllMOHHON 0€30TTaCHOCTH,
a TaKke COOMI0IeHIE TOCYAapCTBEHHBIX U
KOMMeEpYEeCKHX TaiH. 2.Mcronb3oBaHne
BOCTIMTATEIHHOTO MOTEHIIHAA
COJICpPKaHUS YUCOHBIX JTUCITUTUTHH
«AKTyanpHbIe TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI DKOIOTHYECKOM
0e30MMacCHOCTH B SIIEPHON DHEPTETHKEY,
«CuCTeMBI paTUAIIIOHHOTO KOHTPOJISD)
it opMHupoOBaHUE TUIHON
OTBETCTBEHHOCTH 3a COOJII0/IEHUE
JKOJIOTUYECKOU U paMallMOHHOMN
0€30MMacCHOCTH MOCPECTBOM U3YUECHHUS
OCHOBOTOJIAralonux J0KyMEHTOB 110
KYJIBTYype sIepHOM 0€30MacCHOCTH,
paspaboranubix MAT'ATO u
POCCHIUCKHMH PETYITHPYIOIIUMA
OpraHaMu, HOPM U MPaBUI OOpaIIeHHUS C
PaIMOAKTUBHBIMU OTXOJaMH H SJICPHBIMHU
matepuanami. 3.Mcnonbp3oBaHue
BOCIIMTATEIHLHOTO MTOTCHIINAA YISOHBIX
muciumiinH « KOHTpoJb ¥ TUarHoCcTHKa
SICPHBIX YHEPTETHICCKUX YCTAHOBOKY,
«HanexHocts 000pyI0BaHUs AaTOMHBIX
PEaKTOPOB M YIIPABIICHUE PUCKOMY,
«be30macHOCTh SAepHOTO TOTLIMBHOTO
UKJIa», «S11epHbIe TEXHOIOTHH U
9KOJIOTHSI TOTUIMBHOTO UK IS
(hOpMUPOBAHUS THYHOW OTBETCTBEHHOCTH
3a co0uoJIeHne U obecreyeHue
knbepOe30nacHOCTH U UH(POPMaIIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
4yepe3 U3y4eHHe BOIIPOCOB OPTaHU3AIHH
nH(GOPMaIMOHHON 06€30MacCHOCTH Ha
00BEKTaX aTOMHOU OTPACIIH, OCHOBHBIX
MIPUHIIAIIOB TIOCTPOSHUS] CUCTEMBI
ACYTII ssnepHbIX O0BEKTOB, METO/IOB
3aIIUTHI U XpaHEHUS] HHPOPMAIIIH,
MPUHIIAIIOB TIOCTPOCHUS
II1yOOKORIIIETIOHUPOBAHHOMN M THOKOM
CUCTEMBI O€30ITaCHOCTH SIICPHO-
buznyecKkux 0ObEKTOB.
4.Vcnionp30BaHKE BOCITUTATEIHLHOTO
MOTEHIIMaNa CoiepKaHus OJIoKka
JHUCIUILINH «DKOJIOTUs», « CHCTEMBI
paaualiOHHOTO KOHTPOJIsD, «OCHOBBI
9KOJIOTHYECKOMN 0€30ITaCHOCTH B SICPHOM
SHEpPreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKON MO3ULIUH




[IpodeccrnonanpHOE
BOCITUTAHHE

Co3zmanne yciaoBHi,
00eCIeunBarOIINX,
dbopMupoBaHue
OTBETCTBEHHOM
3KOJOTMYECKOM MO3HUITHHI

(B26)

MOCPEACTBOM U3yYEHHUS BOIIPOCOB
o0ecrnevyeHns Takoro YpoBHsI
6e3onacoctu ADC, pu KOTOPOM
BO3/ICHCTBHE HAa OKPYKAIOIIYIO CPEIy,
obecrneunBaeT COXpaHEHHE MPUPOTHBIX
CUCTEM, TTOJIJICPIKAaHUE UX IICIIOCTHOCTH H
)u3HeoOecneunBaromux GyHKIHHI, yepes
PacCMOTPEHHE BOIIPOCOB PAHAIIHOHHOTO
KOHTPOJIS TP 3aXOPOHEHUH U
niepepaboTKH AACPHBIX OTXOJIOB, BOIIPOCOB
3aMBIKaHUS SJEPHOTO TOIUTMBHOTO IIUKJIA.
1.Mcnions30BaHue BOCIUTATEILHOTO
noTeHIrana 610ka mpodeccnoHamIbHbIX
JUCITUTUTAH JiJTs1 (QOPMUPOBAHUS YYBCTBA
JUYHOM OTBETCTBEHHOCTH 3a COONIOICHHE
SIEPHON U pagualMOHHON 0€30TTaCHOCTH,
a TaKke COOMI0IeHIE TOCYAapCTBEHHBIX U
KOMMeEpYECKHX TalH. 2.Mcronb3oBaHne
BOCIIMTATEIHHOTO MOTEHIINATA
COJICpPKaHUS YUCOHBIX TUCITUTUTHH
«AKTyanpHbIEC TPOOJIEMBI SKCILTyaTallun
ADC», «OCHOBBI PKOIOTHYECKOM
0€30MaCHOCTH B SIIEPHON IHEPTETHUKEY,
«CucTeMBbl paTuaIllMIOHHOTO KOHTPOJIS)
Uit hopMHUpOBaHUE TUIHON
OTBETCTBEHHOCTH 32 COOJIIOICHIE
JKOJIOTUYECKOW U paIMallMOHHON
0€30MaCHOCTH MTOCPECTBOM U3YUECHHUS
OCHOBOTOJIAralux J0KyMEHTOB 110
KYJIBTYpe s/IepHOM 0€3011acCHOCTH,
paspaboranabix MAT'ATO n
POCCHICKHMH PETYIIHPYFOIIUMA
OpraHaMu, HOPM U MPaBUI OOpaIeHUs C
PaIMOAKTUBHBIMU OTXOJaMH H SIJICPHBIMHU
matepuanami. 3.Mcnonbp3oBaHue
BOCTIMTATEIHLHOTO MOTCHIIHAIA YIeOHBIX
muciuminH « KOHTposs ¥ TuarHocTHKa
SIEPHBIX YHEPTETUICCKUX YCTAHOBOKY,
«HanexHocTs 000pyI0BaHUs ATOMHBIX
PEaKTOPOB M YIIPABIICHUE PUCKOMY,
«be30macHOCTh S1epHOTO TOTIMBHOTO
UKJIa», «S1IepHbIe TEXHOIOTHH U
9KOJIOTHSI TOTUIMBHOTO UK AJIs
(GhOopMUPOBAHUS JTHYHOW OTBETCTBEHHOCTH
3a coOMroIcHNE U o0ecrieueHne
KnOepOe30nmacHOCTH U HH(OPMAITMOHHON
0e30MmacHOCTH 0OBEKTOB aTOMHOI OTpaciIu
4yepe3 U3yUeHHUE BOIIPOCOB OPTaHHU3AINH
nH(pOpMaITMOHHOM 0€30MMaCHOCTH Ha
00BEKTaX aTOMHON OTPACIId, OCHOBHBIX
MPUHIIUIIOB TIOCTPOCHUS CUCTEMBI
ACYVYTII ssnepHbIX 00BEKTOB, METO/IOB




3alUThl U XpaHEHUs! HHPOpMaLuy,
NPUHIUIIOB TIOCTPOCHHUS
rI1yOOKOAIIETIOHUPOBAHHOM U THOKOM
CHCTEMBI OE€30TMTaCHOCTH SIZICPHO-
¢du3nueckux 0OBHEKTOB.
4.Vcnonp30BaHNE BOCIIUTATEIBHOTO
NOTEHIIMAaJa ColepKaHus OJoka
JTUCIIUTUTAH «DKOJIOTHsD», « CUCTEMBI
paIualMoOHHOT0 KOHTPOJIs», «OCHOBBI
9KOJIOTHYECKOM Oe30MacHOCTH B SICPHON
SHepreTuke» s GopMHUPOBAHUS
OTBETCTBEHHOM AKOJIOTHYECKON ITO3HUITNHT
HOCPEICTBOM M3yUYEHHS BOIIPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3onacoctu ADC, pu KOTOPOM
BO3/ICHICTBHE HA OKPYIKAIOIIYIO CPEY,
o0ecreynBaeT COXpaHEeHUE IPUPOIHBIX
CHCTEM, MOJCPKAHNE UX IIEITIOCTHOCTH U
XKHU3HEoOecreunBaonnX GyHKIUH, yepes
paccMOTpEeHHE BOTIPOCOB PaJAUAIIIOHHOTO
KOHTPOJIS IPH 3aXOPOHEHUH U
nepepadOoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMbIKaHMA AEPHOr0 TOIUIMBHOTO LIUKJIA.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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** — cyMMa MakCHUMaJIbHbIX 0ayuioB noypkHa ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT U
(wnm) PK3aMeH
CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIETO KOHTPOJIS U aTTECTAIIMH Pa3/eiOB:
Oo6o03na | [losiHOe HaMMeHOBaHME
YyeHHne
KN KoHTpoJib 1o utoram
3 3auer
KAJEHJIAPHBIN IIJTAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
U Jac. , yac. yac.
7 Cemecmp 32 0 0
1-8 Yacrts 1 16 0 0
1 Jlexnus 1 Bcero ayutopHbIx 4acoB
DHepreTuka u oKpykarmias cpena. Mismenenne o0beMoB 2 | 0 | 0
NOTpeOIeHUs! PHEPTHH B UHYCTPHAIIBHYIO 3MI0XY U TeHISHIUH | OHiaiiH
u3MeHeHus B OyaymeM. CTpyKTypa U pa3BUTHE MUPOBOMH 0 0 0

sHepreTuku. CTPpyKTypa TOIITUBHO-IHEPreTHUECKOro OanaHca
(TOB) coBpemennoro obiiectBa. OCHOBHbIE HCTOUHUKHU CHIPbS




i TOba. MupoBble pecypchl pa3IMUHbIX HICTOYHUKOB ChIPbS
JUTsl 00ecTiedeHusT YHEPTroNOTPEOICHHS YeTOBEYECTRA.
[TepcriekTuBHI ero obecnieuenus B Oyaymem. [Ipodbnema
HCYEPIaHUs OPraHUYECKUX UCTOYHUKOB dHEPruu. MUpoBOi
TEXHUYECKUH OTEHLINAJ Pa3IUYHbIX YHEPTETHUECKUX
UCTOYHUKOB. COBpPEMEHHBIN YPOBEHb U MEPCIEKTUBBI
UCIIOJIb30BaHUs aIbTEPHATUBHBIX HICTOYHUKOB SHEPTUU.
[IpuHUMNIHanbHBIE TPYAHOCTH HA ITyTH peaTn3aliui
aJIIbTEpHATUBHON PHEPIETUKU. ATOMHAs SHEPIE€TUKA.
du3nYecKre OCHOBBI SAEPHOM IHEpreTuKk. CocTaB
IIPUPOHOTO ypaHa. Peaktopsl Ha TennoBbix HelTpoHax (PTH)
1 peakTopsl Ha ObIcTphIX HelTpoHax (PBH). Cocrosinue
MHUPOBOM SIIEPHOM SHEPreTUKU. POsb SA1E€pHON YHEPTETUKU B
o01eM sHEPronoTpeOIeHUH. SAepHBINA TOTUIMBHBINA UK
(ATLL). OTKpBITHIN U 3aMKHYTBIN S1€PHO-TOIIIMBHBINA LUK
(OMATIH u 3ATLL). DOnepretudeckas 3 PEeKTUBHOCTD
UCII0JIb30BaHUs IPUPOIHOTO YpaHa B pa3HbIX LUKJIaX
IIPOU3BOACTBA. Pecypchl sIEpHON SHEPTETUKHU U IEPCIEKTUBBI
€€ pa3BUTHA. TEXHUKO-DKOHOMUYECKUE U IKOJIOTMUECKUE
[IPEUMYyIIECTBA ATOMHOM SHEPreTuku. CpaBHEHHUE AIEPHOU
SHEPreTUKYU CO CTAaHLMSIMU Ha OPraHUYECKOM TOILIUBE.
OO111eCTBEHHOCTh U Pa3BUTHE SJICPHON SHEPTETUKH.

Jlekmusa 2

CoBpemMeHHOE coCcTOosiHhE aTOMHOM 3HepreTuku. ADC B MUpe U
B Poccum, ux posnb u 00beMbl mpon3BoacTBa. J{oms suepHoit
HHEPIreTUKHU B BBIPAOOTKE AIIEKTPUUYECTBA B PA3IMUHBIX
cTpaHax Mupa. OCHOBHBIE TUIIBI peakTopoB. ba3zoBsie
napameTpsl pazimuunsi. Onpenenenue OAT u PAO.
[Tpuntunuansabie oTIn4Ks. COOTHOCUTEIbHbBIE 00BEMBI U
aktuBHOCTh OST u PAO. UcTtounnku oOpazoBaHms
paanoakTuBHBEIX 0TX0110B (PAQO) B Poccuu u HeKoTophIx
CTpaHax C pa3BUTON aTOMHOM sHepreTukoil. CpaBHEHUE
oTpeOIIEMOT0 €KET0THO TOIUIMBA U MPOU3BOJCTBA OTXO0B
Ha CTAHLMAX Pa3HOro Tuna. TexHonornueckas cxema
COBpPEMEHHOU aTroMHOM 3Hepretuku Poccuu. IIporpamma
pa3BuTHs aTOMHOM SHepreTrku Poccun. OcHOBHBIE MPOOIIEMBI
npu o0pamieHnu ¢ 0TpaboTaBIIUM saepHbIM ToIuIMBOM (OST)
1 PAO u nytu ux pemenusi. O6pamenue ¢ OSAT B OATL u
3ATL. Konuuectso u temnsl HakomeHust OAT B mupe u B
Poccuu. [1poGnemsl, cBsi3aHHBIE ¢ KOHIEHIMEH PSIMOTO
3axopoHenus OST. Hecb6anancupoBaHHOCTH TOTOKOB
BBITpY’KaeMoro u nepepadarsiaemoro torumsa B 3ATL.
MouHoCTH IPEAPUITHI IO pEreHepary TOIINBA.
Haxonnenue u xpanenne OAT B Poccun. Peanuzanus
koHuenuuu 34 TL B Poccun. IIpunuunuansHas cxema
obpamenust ¢ OSAT na ADC ¢ BBOP-440 u ¢ BBOP-1000.
Kputnueckoe nonoxenue ¢ xpanenneM O T peakTopos
PBMK-1000 na ADC. Xpanenue u nepepadboTka
pannoaKTUBHBIX 0TX0/10B. Temmnbl oopazoBanus PAO na ADC.
[TokazaTenu ob6pazoBanus PAO mis pazubix Tumo ADC.
[Tpobnemartuka ux xpanenus Ha ADC. HanonHeHHOCTh
XpaHwiIuil KuIKUX U TBepabix PAO. CymMMapHOe KOJIHUYECTBO

Bcero ayiuTopHbIX 4acoB
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PAO B mupe u B Poccun. 3akoHoaarenbHast KOHIETIUS
obpamienust ¢ PAO B Poccun. Otnoxxennsie mpo0iaembl Poccun
o OT u PAO.

Jleknus 3

[TpuHIUIBI 1 KPUTEPUH SKOJIOTHIECKON 0€301MacHOCTH MPH
obpamenuu ¢ PAO. Knaccudukanus PAO. Hopmbr
paauannonHoii 6e3onacHoctu (HPB-99), "Canurapusie
npaBujia oOpamieHus ¢ pagroakTuBHbIMH oTXoaaMu (CIIOPO-
2002)" u gpyrue perinamMeHTHpYOIIKE JOKyMeHThl. Kateropuu
razoo0pa3HbIx, )xujakux 1 TBepasix PAO. Kateropuu PAO ¢
TOYKHU 3PEHHUS BBIOOpA KOHIIETIIINHY 3aXOPOHEHUSI.
JlonroxuByIye U KOPOTKOKUBYyIre paanonykauas! (JIDKPH
u KOXKPH). HopmatuBHBIE YPOBHU YAETHHON  0OBEMHOM
aKTUBHOCTH HanOoJjee TOKCUYHBIX PAAHUOHYKIHIOB B OTXOaX.
Knaccudukarus 1Bepabix PAO o ypoBHIO 3arpsi3HeHHS
noBepxHocTen. O6pamenue ¢ PAO kak cocTaBHast 4acTh
CUCTEMBI paluallMOHHON 3aIUTHI HacelleHUs. EcTecTBEHHbIN
paauanvoHHbIN (OH U perIaMeHTUPOBAHHBIE HATPY3KHU MpU
obpamenuu ¢ PAO. OcHOBHBIEC COCTABISIONTNE
paauannonHoro ¢ona. CpegHue 1036l 00JTyueHUs! HaceIeHUs B
mupe u B Poccun. OcHoBHbIE pagnonykauas! (PH)
KOCMOT'€HHOT'0 M 3€MHOT'0 ITpoucxXoxaeHus. [lepuoasl
nonypacnazna u kiapku PH 3emHoi kopsl. Enunas koHuenmus
paananoHHON 6€30MaCHOCTH HACEICHUS U
npodeccHoHaNbHBIX pa0OTHUKOB. KBOTHI HCTOUHUKOB
paaranoHHOr0 Bo3AeCTBHSA. OCTpOE JIyueBO€ MOPAKEHUE U
xpoHundeckoe obnyuenne. Enqunnnbl onacuoctu. JIAS50 u T/
Papnanumonnsiii puck. KoHuenius npuemMieMoro pucka.
CpaBHEHHE pUCKa OT AAEPHOM 3HEPTETUKU C APYTUMU
¢dakropamu prcka. OCHOBHBIEC MPUHIIMITBI HAIIMOHAIBHBIX
koHuenuuii oopamenus ¢ PAO u OST B Poccun u HEKOTOPBIX
3apyOe)KHBIX CTPaHaX.

Bcero AYAUTOPHBIX YaCOB

2 |0 |0
Omnuiaiig
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Jlexuusa 4

Pacnpenenenue n3pnekaemMsbIX 3a11acoB ypaHa B Pa3IM4HbIX
cTpaHax mupa. [Ipon3BoacTBO U NOTpeOIEHNE YPAaHOBOU PYIbI.
CoBpemeHHas 1o0bIUa ypaHa 10 OCHOBHBIM CTpaHaM U
JOOBIBAIOIIMM MpeAnpusATHsIM. CXeMa pa3MeleHus
ypaHoBopyAHbIX paiioHOB Poccuu. I1I'XO KpacHokameHckoro
paifona YnutuHckoi obnactu. Ilnansl BBoa B 9KCILTyaTaIMIO
HOBBIX YPaHOBBIX pyJHUKOB. [IpOrHO3 pa3BuTHs MUPOBOI
ypaHoo0sIBatomiei orpaciu. KonndyecTBeHHbIE
XapaKTEPUCTUKU TpaHChopmaru ypanoBoit pyasl B ATLI.
[peanpustus nHauansHoi ctaguu ATL. CoBokynHOCTb U
CTPYKTYpa IPEANPHUATHN 110 J00bIUE YPAHOBOW PY/IbI.
YpaHOBBIH pyIHUK, IPOOUITEHO-000TaTUTEIHHBIC U
paguoMeTpudecKre 00oraTuTeabHbIe (hadpUKH,
THIPOMETALTyprudeckuii 3aBoi. OCHOBHBIE CITOCOOBI JOOBIYU
ypaHoBOU pybl. OCHOBHBIE CTA/IUU MTOJYUYEHUSI YPAHOBOIO
KoHleHTpaTa. CyMMapHasi akTUBHOCTb YPaHOBOU py/bl.
O6pasyromecs: OTXObl U MEPHI 10 UX U30JISIIIHH.
Ocob6ennoctu PAO navansho# cTaauu STL[. OcHOBHBIC
pagunonyksmbl (PH) ypanooOsiBaronux npeanpusiTHi.

Bcero ayiuTOpHbIX 4acoB
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PannoakTuBHBIE OTXO/IBI YPAHOAOOBIBAIOIINX MIPEATPUITHI U
MX BO3JICHICTBHE HA OKPYKAIOIIYIO Cpey. XapaKTEPUCTUKHU
PaIMOAKTUBHOIO 3arpsi3HEHUSI OCHOBHBIX 3JIEMEHTOB
OKpY>Karolen cpelibl ypaHOA0OBIBAIOIINX U
nepepadaThIBAOIIMX MPEIIPUATHI. 3arps3HeHue atmochepbl
JOYEPHUMHU MPOAYKTAMHU JIEJIEHUs paioHa. 3arpsi3HeHUe TOYBBI
Y BOJIBI BOKPYT YPaHOO0OBIBAIONIUX MIPEATIPUSITHIA.
XBOCTOXpaHWIHIIE. MOIIHOCTh KCIMO3UIMOHHON JT03bI 110
MEPUMETPY U B IIEHTPE OTPAKIAIONICH 1aMOBbI.

Jlexknus 5

Obecneuenne paguaMOHHON 0€30MaCHOCTH MPH JIMKBUAIINY,
KOHCEpBAIUU U TepenpopuInpoBaHuu ypaHOJ00bIBAIOIINX
IpeAnpUATHi. XapaKTepUCTUKAa OCTaTOYHOIO pagualiOHHOIO
3arpsi3HEHUS] HEKOTOPHIX 00BEKTOB KOHCEPBUPYEMBIX
YpaHOJ00BIBAIOLINX U MepepadaThIBAIOIINX MPEATIPUITHH.
XapakTepHble apamMeTpbl U30JSIUH PEKYIbTUBUPYEMBIX
00BEKTOB OT OKpY’KaroIel cpeasl. PaguanronHas o0CTaHOBKA
Ha OwBiieM npeanpustuu JITTI "Amnmas". J{o30Bbie Harpy3ku
ypaHOJ0OBIBAIOLINX MPEANPHUATUN Ha IEPCOHAT U HACETICHHE.
PerpocrnexkTuBHBIN aHaIN3 U3MEHEHUS 1030BbIX HArpy30K
yYpaHOJ0OBIBAIOLINX MPEATIPUATHN CO BpEMEHEM Pa3BUTHSA
siepHoOM sHepreTuku. OOpalneHne ¢ ra3000pa3HbIMU
pamuoaktuBHbIME oTXoaamu (I'PO). Knaccuduxkarus ['PO.
OcHOBHBIE paJUallHOHHBIE XapaKTEPUCTUKHU ra3000pa3HbIX
paaroHYKIHI0B. BHOIOrH4ecKky 3HAaUUMBbIe PaIHOHYKITHIBL.
OCHOBHBIE UICTOYHUKH M paJHaliMoHHbIe Xapaktepuctuku ['PO
Ha ADC. AKTUBAIIMOHHBIE Ta3bl U Ta3000pa3HbIC MPOIYKTHI
nenenus. KoHuenrtyaibHble pa3auuus ra3000pa3HbIX OTXO0B
pEaKTOpPOB C BOJOW MO/ AABJIIEHUEM (JIBYXKOHTYPHBIX) U
KHUIISIINX PEAKTOPOB (OAHOKOHTYPHBIX). DKEKTOP
KoHAeHcaTtopa peakTopa PEMK u GaifmacHas cuctemMa O4HCTKH
TEIIOHOCUTEIISI IEPBOTO KOHTYpa peakTopa BBOP.
AxtuBHOCTh I'PO 1 uX KOJIMYECTBO HAa peakTopax pa3IndyHOIo
tuna. CornocTaBUTENbHBIN aHaI3 0000IIEHHBIX OLEHOK
BBEIOPOCOB U COPOCOB PEAKTOPOB PA3IMYHOTO THIIA.

Bcero ayiutopHbIx 4acoB
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Jleknus 6

Bri6pocsr u copocst ADC Poccuu. ['ofoBbie qomycTumbie
BBIOPOCHI paIMOaKTUBHBIX Ta30B U a’po3odeit Ha ADC ¢
PEMK, BBOP u BH. M3mMeHenus 10myCcTUMBIX BBIOPOCOB C
1999 r. BeimosiHeHre HOPMATUBHBIX TPEOOBaAHUH.
Pagnonykmuanelii coctaB BeIOpocoB ADC ¢ peakTopaMu
pazHoro tumna. CpaBHEeHHE KOHLIEHTPALIUN €CTECTBEHHBIX U
TEXHOT'€HHBIX PaJMOHYKJIUJOB B IIPU3EMHOM BO3YXE, B [1I0UBE
1 B Bojie pailoHoB ADC. NX 3aBUCUMOCTB OT pacCTOSIHUSA J10
uctoyHuka. CpaBHEHME € AOITYCTUMBIMU KOHIIEHTPALUSMH.
3amnac NpOYHOCTH PEATBLHOTO paualiMOHHOTO BiIusiHUA ADC
Ha OKPY>KaIOIIYI0 Cpey PU HOPMAJIBHOM 3KCILTyaTalllu.
ABapuiiable BEIOpOCHI. OIIEHKH MOIITHOCTHU JI03bI 00TyUYeHUS
opranu3moB B paiioHax ADC mpu IITaTHBIX YCIOBUAX
skcruryatanuu. CpeHue UHIUBUyadbHbIe U KOJIJICKTUBHBIC
J1030BbI€ HAarpy3ku Bo3aeicteusg ADC ¢ peakTopaMu pa3HOro
TUIIA Ha HacesJeHue U nepcoHas. CHUKEHHE JO30BbIX HArPY30K

Bcero ayiuTopHbIX 4acoB
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3a TIOCJIeTHHE JBa AecITUiIeTus. BeIOpockl u cOpock
MPEANPUATHI 110 epepadoTKe TOIUINBA, UX MPUHIUIHAIIbHbIE
ornnuusi oT ADC. Ouuctka ['PO oT paiuoHyKIUA0B U OT
PaIMOAKTUBHBIX a3p0o30siei. D (HEKTUBHOCTH OUUCTKH
ra30a’p0o30JbHBIX BEIOpOCcOB. MeTonbl 06e3BpexxuBanus ['PO:
OCHOBHBIE MTPOMBIIICHHBIE METOABI Ie3akTuBanuu [ PO.
Cuctema oynCTKH ra3000pa3HbIx 0TX010B Ha ADC:
ra3rojbJAephl BEICPKKHU U pagroxpomatorpaduyeckas
cucrema. OCHOBHBIE Oll€pali TEXHOJIOTMYECKOI0 LUK
ouncTkH ra3oB Ha ADC. OCHOBHbIE TEXHUYECKUE MTOKA3aTENN
OTEUYECTBEHHBIX YCTAHOBOK OUUCTKHU ra3oB ADC ot
paanoakTuBHOCTH. [IpHHIMIIMATBHBIE TEXHOIOTHYECKHE
cxembl yctaHoBok razoouuctku COI' u YITAK.
Koaddummentsr ancopbumu. OumbTparius adpo3osiei.
TexHUYECKHE XapaKTEPUCTUKH a9PO30JIbHBIX (PUIBTPOB.

Jekuus 7

OOparienue ¢ )XUIKUMU painoakTUBHbIME oTX0oaamu (JKPO).
Ucrounnku XKPO n ux konmdectBo. Cuctema oOpamieHus ¢
KUIKAMH paanoakTuBHbIMU oTxofamu (PKPO) na ADC —
cucTeMa nepepadoTKu TpanmHbIX BoJ. CucTeMa OYMCTKH BOIBI
MEPBOrO KOHTYpA; CUCTEMa OUMCTKU OacceiiHa BBIICPIKKHY;
CUCTEMa XpaHECHHsI B IepepaOdOTKH TETUIOHOCUTEIIS; CHCTEMa
OUYMCTKH BOJIbI TAPOTE€HEPATOPOB, KOTIIOBOM BOJBI U BOJBI
KOHTPOJIBHBIX 0AaKOB; BOJIBI JA€3aKTHBAIIUN TTOMEIICHUHN U
000pyI0BaHUs; HEOPTAHU30BAHHBIE MPOTEUKU. bak TpamHbIX
BoJI. ['oMoreHHbIe (KyOOBBIH OCTaTOK) U TE€TEPOTCHHBIC
(mynbITel (PUITBTPOMATEPHATIOB) KHUIKAE OTXO/bI.
KonunyectBennbie mokazarenu odpaszoBanus JKPO B rox u ux
XapaKTEPUCTUKU ISl pPA3HBIX TUIIOB OT€YECTBEHHBIX
peaktopoB. CTpyKkTypHas cxema (OpMHUPOBAHUSI OTXOJIOB B
000py/I0BaHUU CHCTEMBI TPAMHBIX BOJ. [leproanyHocTh
oOcmyxuBaHus (pereHeparus, B3pbixjieHne) GUabTPOB CHCTEM
cnenBo1oouucTkr (CBO) 1 nepruoguuHOCTh TUAPOBBITPY3KH
(GUIBTPOB. AKTUBHOCTD U PAJMOHYKIIUIHBIA COCTaB
TOMOTEHHBIX U T€TePOreHHBIX KUAKUX 0TX0/10B Ha ADC.
Mertoapt obpamienus ¢ XKPO. Tepmudeckne METOIbI.
YcTaHoBkH riay0okoro ynapuBanus. CXeMbl BRITAPHBIX
anmapatoB. CTeneHb OYUCTKH KOHACHCATAa U CTETICHD
KOHIEHTPUPOBAaHUS 0TX0/10B. COpOIIMOHHBIE METOAbI OYUCTKH.
Jlunamuyeckasi COpOIvsi: KaTHOHUTHI 1 aHUOHUTHI
(MOHOOOMEHHBIE CMOJIBI) M CTaTUYECKasi COpOIIHs.
MeMOpaHHBIE METOIBI: OOPATHBIN OCMOC, AIEKTPOIUATN3 U
yapTpadunbTpanus. Knaccuduxanus XPO no meronam
oOparmeHus u knaccuduxarus xkuakux PAO saepHo-
HHEPreTHUECKUX YCTAHOBOK U METOJIOB MX MepepaboTKU B
3aBUCHUMOCTH OT COJIecoiepkaHusl. TeXHOIOTHIEeCKas cXxema
nepepaboTKU OTXOJI0B CPETHETO M HU3KOTO YPOBHEH
akTuBHOCTH. CXeMa XpaHeHHUs! OTPA0OTABIINX HOHOOOMEHHBIX
¢bunbpTpoB U KyOoBoro ocrarka Ha ADC.

Bcero ayiuTopHbIX 4acoB
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Cemunapckoe 3ausitue 1
CeMecTpoBbIil KOHTPOJb. TecTOBBIN KOHTPOJIb 3HAHUH.

Bcero ayutopHbIx 4acoB

2 |0 [0

Omuiaiig




0 0 0
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Yacte 2

16 0 0

Jlekums 8

Panmnoxumuaeckuii 3apox (PX3) mo nmepepadboTke 00rydeHHOTO
toruBa. OCOOEHHOCTH Ta3000pa3HBIX BEIOPOCOB
PaAMOXUMHUYECKUX 3aBOJIOB. MOIIHOCTh Ta30a39P030JIbHBIX
BbIOpocoB PX3 u comyTcTByIONIIME 10361 00TyUSHHS
HaceneHus. [ mo0anbHOe paguoakTUBHOE 3arpsI3HEHHE
ounocdepsl. BeIOpoCk! 1 cOpOCH TII00ATHHBIX PATHOHYKITHIOB
Ha ADC u Ha PX3. OxunaeMble KOJUIEKTUBHEIE O3bI
o0nyuenwus Hacenenus. Paguanonnas oocrtanoBka Ha [10
[JMasik[ . BeIOpocsl 1 cOpochl paaIHOHYKIUI0B Ha FO)HOM
VYpaine ¢ 1948 r. BoctouHo- Y pajibckuii paiMOaKTUBHBIN Clie]
(BYPC). Tepputopus BYPC. [1noTHOCTB 3arpsi3HEHUS TTOYBBI
tepputopun BYPC ocHoBHBIMU paguonykiauaamMu 90Sr u
137Cs. CymmapHOE paguoakTUBHOE 3arpsA3HEHUE TOMMBI PEKU
1 BoJibl peku Teun. J[nHamMuKa OLIEHOK JJO30BBIX HArpy30K Ha
KHUTeNel HaceJICHHBIX MyHKTOB BAOJb peku Teun. CpaBHEHHE
PaauaMOHHOTO U XUMUYECKOTO PUCKA JIJIS JKUTEJIeH MOoceKa
HoBoropusiii, pactiosioxxennoro Bosm3u [10 [1Masik[ .
CoBOKyIHBIE MacIITa0bI 3arPsS3HCHUS U 00TyUSHUS HACETICHUS
Ha 000poHHBIX NpeanpusaTusax Poccun. Pagnoxumudeckas
nepepaboTka 00aydeHHOTo TOTUIMBA. BOTHBIE METOIBI
nepepadotku OAT: "mypekc (Purex) - mponece". XKuakue
OTXO/Ibl BEICOKOH yJieibHOM akTuBHOCTU (OBY A). AKTUBHOCTH
u temioBbleneHne OBYA. OuyucTka 1 KOHIEHTPUPOBAHUE
KHUJIKMX OTXOJI0B BBICOKOTO YPOBHS akTUBHOCTU. OOparieHue ¢
xuakumu PAO Ha 3aBojax mo nepepadorke OAT. Cxema
obpamienus ¢ XKPO I10 "Mask". Kontponupyemoe xpaHneHue
pactBopoB OBYA: obecnieueHre TeMnepaTypHOro pexnma
XpaHEHUs], KOHTPOJIb HaJl 0€30MaCHBIMU KOHLIEHTPALUSIMHU
B3pPBIBOOIACHBIX Ta3000pa3HbIX OTXO0B U PaJHallMOHHO-
XUMUYECKUMH Tporieccamu. Mcnonb3yembie pe3epByapsl st
3ot KuJIkux OBY A 1 MeTo bl MX XpaHEeHMUSI.

Bcero aytuTopHBIX 4acoB

2 |0 | 0

Owntaiin

0 0 0
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Jlekuus 9

OO6paienue ¢ TBepAbIMHA paanoakTuBHBIMU oTxoAamu (TPO).
Hctounuku u xapakrepuctuku TPO. Metoas! nepepaboTku
TBEpAbIX 0TX0/10B. Cxxuranue roprounx TPO u npeccoBanue
orxojoB. [Tepepaborka meramummueckux PAO. OTBepxkneHue
PAO. TlepeBon XXPO B tBepabie hopmbl. [Ipumensembie B
MHPOBOU MPAKTUKE METOABI OTBEPKACHHUS. JJOCTOMHCTBA U
HEJOCTATKU UCIOJIb3yEMBIX METOI0B OTBEpkAcHUS. DU3nKo-
XUMHUYECKHE OCHOBBI IIPOLIECCOB OTBEp:KAeHUs. [lapameTpsl,
XapaKkTepu3yrolre HeoOX0IMMbIE KaueCTBA BHICOKOAKTHBHBIX
OTBEPIKJIEHHBIX OTX0JI0B. BUTyMUpOBaHUE )KUAKUX OTXOJIOB.
OmneiT OutymupoBanus JKPO B cTpaHax ¢ pa3BuTo# saepHON
HHEPTreTUKON. XapaKTePUCTHKH OMTYMHBIX KOMIIAyH/IOB.
ArnmapatypHoe opopMiieHHe OUTYMHPOBAHUS.
[Tpomsitnennasie 6urymaropsl. LlementupoBanue PAO.
JlomycTrMble Ipesiesibl Ka4ecTBa IEMEHTHOTO KOMITayH/a.
Kanbnunanus u octekinoseiBanne xugkux OBYA.
OnHOCTaIMMHBIA M IBYXCTAAMINHBIN TPOILIECC OCTEKJIOBBIBAHUS

Bcero ayiuTOpHBIX 4acoB

2 |0 |0
Ouwuaiia
0 0 0




xuakux BAO. KonTelinep 11l nepeBO3KU U CyXOro XpaHEHUs
orBepxkaeHHbIX PAO. [Tokazarenu padotsr mnaBurens D11-500.
Tennodusznueckne xapaKTepUCTUKH OCTEKJIOBAHHBIX OJIOKOB U
FEPMETUYHOTI0 KOHTEHHEpa N1 uX xpaHeHusi. CpaBHEHUE
XapaKTEPUCTUK OTBEP>KJIEHHBIX Pa3InYHBIMU METOJAMHU
npoAykToB. OCHAIIEHHOCTh 0TeYeCcTBEHHBIX ADC
ycraHoBkamH 1o nepepadorke PAO. OGparenue u xpaHeHue
OAT na ADC. IpunosepxHoctHoe cyxoe xpanenue OAT u
OCTEKJIOBaHHBIX KOMIayHA0B. IIpoexT xpanunuina
OCTEKJIOBAaHHBIX OTXOJIOB C BO3/IyIIHBIM OXJIQXKICHUEM.
ITpoexTHbIe pemenus cuctem obpamenus ¢ PAO ADC HoBoro
IIOKOJIEHUS: METO/1 CEJIEKTUBHON COPOLIMY, YCTAaHOBKU
ri1yOOKOro yrapruBaHus 10 COJIEBOTO IUIaBa, [IEMEHTHPOBAHUE
PalMOAKTUBHBIX COJIEBBIX KOHLIEHTPATOB, HOBbIE MaTepHAaJIb
JUI. UMMOOMIIM3AIMY PAJUOHYKIIUAOB U JIp.

11

CemuHapckoe 3ansitue 2
Jloknan u obcysxaenue pedeparos

Bcero ayiuTopHbIX 4acoB

2 |0 [0

Omuiaiig

0 |0 |0
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Jlexknus 10

Obpamienue ¢ orpaboTaBIUM sepHbIM ToruIBOM (OST).
ITapamerpsl TBC u TB3710B. HekoTophle TEXHUYECKUE
XapaKTePUCTUKU TOIUIMBA U AKTUBHOM 30HBI OT€YECTBEHHBIX
peakTopoB pa3Horo tuna. Pu3NKo-XUMHUYECKUE U
KOJIMYECTBEHHbIE XapaKTEPUCTUKHN HAKOILJICHHBIX TPOYKTOB
JeTICHHUS U TPAHCYPaHOBBIX 51eMeHTOB (TY D) B BBIrpyKEeHHOM
TOIUIMBE PEakTOpoB. Briropanue sepHOro TomianuBa B
peaktope. [ myOuHa BBITOpaHuUs, XapaKTepHbIE 3HAYCHUS
[JIyOUHBI BBITOPAHUS ISl pa3InYHbIX peakTopoB. OCHOBHBIE
xapaktepucTuku u coctaB O T. M3oronnslii coctaB OAT:
aAKTUHOM/IbI (MaJible aKTUHOW/IbI) U IPOJTYKTHI JEJICHUSI.
Pannannonnsie u temnoBeie Xxapakrepuctuku O T:
akTuBHOCTEL O T, MOITHOCTE 10361 K OCTATOYHOE
terioBbiaenenue ot OST. 3smeHeHne paaiuailnoHHbIX U
TEIUIOBBIX [TAPAaMETPOB CO BPEMEHEM. XapaKTepHbIE EPHO/IbI
BpEMEHM U1 craja akTuBHOCTH. Crian 3HeprosoiaeneHus OAT
peaktopoB BBOP-1000 u PEMK-1000. PagnoTokcu4HOCTD
OSIT. CywectByromue koHuenuuu 3axoponenuss PAO u OAT.
Knaccugukarus coBpeMEeHHBIX METOJIOB MO3EMHON U3O0JISIIHH
PAO. Bpewms mzonsuuu PAO. [IpuniiunuanbHble 0COOEHHOCTH
cucreM 3axopoHeHust PAO: OecnipenieIeHTHO JUITUTENbHBIN
CPOK M30JISLIMM U ONIPEAEIIAIONIAs pOJib MPUPOIHBIX
(ectecTBeHHBIX) OaphepoB Oe3omacHoCTH. HEBO3MOXKHOCTH
MOJIHOMACIITAOHOTO HATYPHOTO SKCIIEPUMEHTa U (aKTOp
HeomnpeneneHHoCcTH. 3axopoHeHue PAO B reosnoruueckue
dopmaruu. [IpuHIUn MyabTHOAPHEPHO 3AIIUTHI IPU
3axopoHeHnu PAO. TpeGoBaHUS U KPUTEPHH OLIEHKU
reoJIOTUYECKOU cpeabl. I'eonornyeckue cpeasl 1ist
3axopoHeHust PAQO: ckallbHbIE U TNIMHUCTBIE TOPO/IbI, COJISIHBIE
¢dbopmanmu. HanmonansHele mporpammsl 3axoponenus PAO B
HeKoTophIX cTpaHax. IIpoekt FOkka-MayHTuH.

Bceero AYAUTOPHLBIX 4YaCOB

2 K [0

Ownutaiin

0 0 0
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Jlexnusa 11

Bceero AYAUTOPHLBIX YaCOB




M3onsuus cpeane- u Hu3koakTuBHBIX PAQO. bezonacHocTs nx
MIPUIIOBEPXHOCTHOTO 3aXOpOHEHUsA. Kpurepuu u NpUHLMIIBL.
30HBI a3palvy ¥ 30HbI AKTUBHOTO BOJI0OOMEHA.
[ToBepxHocTHbIe Xpanunuina PAO, pernamenTtanus paiiona
pa3MenIeHHs XPaHUIUINA U BEIOOP TUTOIIAIKH JIST
3axopoHeHus. Ouenka konuuectBa PAO Ha TeppuTopun
Poccun. O61eHannoHansHbIi MOTUIBHUK U BO3MOKHOCTH
cuctemsl [ |Pagon(]. XapakTepUCTUKH IEHCTBYIOIINX
xpanwnil PAO cnienkomOunaToB "Pagon". OnbIT oOparieHus
¢ PAO MoCKOBCKOT0 Hay4HO-IPOU3BOJACTBEHHOTO
oobenunenus [ |Pagonl]. [Ipupoanslie ycioBus paiioHa
pa3MelieHusl U pa3pe3 reoIornyeckoil popmarii.
Cy1ecTByIonye TeXHOJIOTMYECKHE ITPOLIECCHl U YCTaHOBKH.
3axoponenne PAO B pUIIOBEPXHOCTHBIX XpAaHUIUIIAX.
Cxembl XpaHuuil TBepabIx U xkugkux PAO. Pa3paborka
HOBBIX TeXHOJIOTUH. HeraTuBHbIE 0COOEHHOCTH pa3MelleHus
Jlenunrpanackoro crnenkomounara. [IpunoBepxHOCTHOE cyXxoe
xpanenue OAT. Onsit KpacHosipckoro ['opHO-XMMHUYECKOTO
kombuHata (I'’XK). CTpouTenbCTBO U BBOJI B 3KCILTYaTaIUIO
«cyxoro» Bozayxooxyaxaaemoro xpanuwiuia OAT na I'XK.
Konuenmus obpamenus ¢ PAO, o6pa3yromumucs npu CHATUN
ADC c skcrmyartanuu. XapakTepUCTHKU PATHOAKTUBHBIX
MaTepuaioB, MOJUISKAIMX XpaHeHUt0. PaccmaTpuBaBimecs
BapuaHThl 3axopoHeHust PAO. Ilpaktuka 3axoponenus PAO B
Poccuiickoii @enepanuu. ['my6unnoe 3axoponenue KPO B
MOpUCTHIE Teosoruueckue popmanuu. I'eonornueckas cxema
MOJIUTOHOB TIIYOMHHOTO 3aXOPOHEHHS KUIAKHX OTXO/I0B.
[IpakTuka oOecrieueHrs U BHINOJIHEHNS YCIOBUI 0€30MacHOCTH
Ha OTE€YECTBEHHBIX MTOJIMTOHAX 10 3axopoHeHuto XKPO.

2 | 0 [0
Omuiaiig
0 0 0

14 CemuHnapckoe 3ansitue 3 Bcero ayutopHbIx 4acoB
Hoknan u obcyxnenue pedepaton 2 [0 [0
Ounaiin
0 |0 |0
15 Jlexkuus 12 Bcero ayiuTopHBIX 4acoB
Kputnueckunit 0630p ATL]. CoBepiieHCTBOBaHKE 2 | 0 | 0
TPaJULIMOHHBIX U Pa3pabOTKa HOBBIX TEXHOJNOTHI oOpamienus | Ounaiin
¢ PAO. Tpancmyrtanust PAO. Otaenenrie Majiblx akTHHOUIOB 0 0 0

(MA) ot BAO u acniextsl nepepadotku OAT. 3ATL ¢
00bIYHOM mepepaboTkoit Torumsa ("mypekc (Purex) -
nporecc"). IIpoGnemsr nepepabotku orpadorasuero MOX
TorutuBa. Bxiax Am u Cm B akTUBHOCTE OTXOZOB U
BO3MOKHOCTH UX TpaHCMyTalui. MHOrOKpaTHOe
perukiIrpoBanie MA 1 IpoAyKTOB J€JIEHUS B PEaKTOpax.
[Tepepabotka TomnmuBa ¢ MA. [ToBTOpHOE M3TOTOBJICHHE
CBeXero TorrBa. OneHKa BbIro/1 OT TPAaHCMYTALUH JIJIs
6e30macHOCTH OOpALIEHHUs C SJIEPHBIMUA OTXOAAMHU.
ComnocraBieHHe IBYX CTPATErHil CHUKEHUS pUCKA OT
aKTMHOUJIOB: [ |BBI/IENIEHNE U3 OTXO0B + TpaHcMyTalus| | u
_Inpsimoe 3axopoHeHue OAT( . Tpancmyrtauus PAO ¢
IpUMEHEHHEM ycKopuTeneil BapuaHTbl TEXHOJIOTHYECKUX
matdopm ATL] B 0603pumom Oynymiem. [IpoekTHoe BuneHne
00JIMKa MEXIYHApOAHOro LieHTpa 1o obparenuto ¢ PAO u




OAT. Coznanue 3amkxHyTOro SATL nHa @I'VII «I'XK».
(OBYA) npu pa3nbIx MeTojax nepepadotku. HeBoanbie
peakTopoB. OnbITHO-AeMOHCTpannoHHbIH TIeHTp (OJIL])

nepepabotku OAT ADC.

KonnuecTBo )XUAKUX OTXO/I0B BRICOKOH yAEIbHON aKTUBHOCTH
Metoapbl iepepadotku OAT. Ilepepadborka OSAT GbicTphIX

OI'VIT «I'XK» o oTpaboTke MHHOBAIIMOHHBIX TEXHOJIOTHI

Ha

16 Cemunapckoe 3ansitue 4
Jokmnan u obcyxaenue pedeparos

Bcero ayutopHbIx 4acoB
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CokpallieHHble HAUMEHOBAHUSI OHJIAMH OILINA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepral
1[I [TOTHOTEKCTOBBIE JIEKLIMU
BM Bunieo-marepuainsl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaumu

T Tectbl

O5CM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUATIBI
4(0 NHTEepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

OcBoeHMe JUCHUILIUHBI TPOXOJUT B OCHOBHOM IO TPaJWLMOHHON cXeMe B aKTUBHOH (opme.

B nexunoHHOM Kypce HIMPOKO MCTIONb3YIOTCS WIUTIOCTPATUBHBIM
TEXHUYECKUE CPEJICTBA TSl IEMOHCTPAIIUU CIIaifIOB.

7.  ®OHJ OLIEHOYHBIX CPEJCTB

®OoHJ OLIEHOYHBIX CpCACTB IO JUCHUIIIINHC obecrieynuBacT

U pa3/aTOYHBIM MaTepHal, a Takxke

ITPOBCPKY OCBOCHHA IJIAHUPYCMBIX

pe3yabTaToB OO0y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETo,

pyOeKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JTUCIIUILIHHE.

Cesi3b Mexay (OPMUPYEMBIMH KOMIIETCHIUSAMUA W (OpMaMH KOHTPOJIS HMX OCBOCHHS

IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KII 1)
IK-1 3-TIK-1 3, K-8, KH-16
VY-TIK-1 3, KHU-8, KH1-16
B-TIK-1 3, KH-8, KH-16

Ixanbl oneHKN 00pa30BaTeIbLHBIX JOCTHXKEHU I




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. 621.039 b 43 benas kuura sigepHoii snepretuku. 3aMkHyThIi SATL] ¢ ObICTpBEIMU peakTopamu : ,
Mocksa: I'VII HUKHU3T, 2020

2. 621.039 I181 OGecneueHne 6€30MaCHOCTH OOPAIICHUS ¢ PAAMOAKTUBHBIMU OTXOAaMH TIPEATIPUSTHN
SIIEPHOTO TOILTUBHOTO IMKIIA : yueOHoe mocobue , Mockaa: JIO['OC, 2012



3. 621.039 K89 Pannoskonorus u paguanonHas 0€30MacHOCTh (MCTOPHSL, OIX0/1bl, COBPEMEHHOE
cocTosiHUE) : yueOHoe mocobue s By30B, MockBa: HUTIKI] Bocxoa-A, 2011

4. 91 b19 Dkcmuyaranus ADC Y.1: Pabora ADC B sneprocucremax; 4.2: OOpaienue ¢
paauoaKkTUBHBIMU OTX0Aamu , , Mocksa: HUSY MU®U, 2011

5. D1 O-23 ObparieHue ¢ oTpadOTABIIMM SIACPHBIM TOIUIMBOM U PaJMOAKTUBHBIMU OTXOJaMH B
aTOMHOM SHepreTuke : yueoHoe nocodue g By3oB, H. H. JlaBunenko [u ap.], MockBa: MUDU, 2007

JOIIOJIHUTEJIbHASA JINTEPATYPA:

1. 50 O-75 OCHOBBI SKOJIOTUU U OXPaHbI OKpPYKAIOIIEH cpenbl : yueOHoe mocobue asisi By30B, B. B.
bonstko [u ap.] ; pen. : A. U. Kcenodontos, Mocksa: MUDU, 2008

2. 50 C22 Panmmoskosnorus : yauebHoe mocobue st By3os, B. K. Caxapos, Cankr-IlerepOypr: Jlanb,
2006

3. 50 I116 bezonacHOCTb 4eI0BEKa U OKPYXKAIOIIEH cpelibl B IICPHON SHEpPreTHKe : yued. mocodue asst
By30B, M. II. IlanuHn, O. I'. CkotHukoBa, M.: MU®U, 2006

4. 621.039 O-23 O6parienue ¢ 0TpabOTaBIINM SJEPHBIM TOIUIMBOM U PATUOAKTUBHBIMU OTXOJAMHU B
aTOMHOM dHepreTuke : yueOHoe nocooue s By30B, H. H. JlaBunenko [u 1p.], MockBa: MUDU, 2007

5. 61 Y-57 OcHOBBI paialliOHHOM Oe30macHOCTH yenoBeka : , 0. B. Yeuérkun, JJumurporpan:
I'HIl HUMAP, 2008

I[MPOIT'PAMMHOE OBECITIEYEHUE:

CrnenuaibHOE TIpOorpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrenuaibHOE MaTepUATBHO-TEXHUYECKOE oOecTieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

[Ipobnema ob6pamenuss ¢ PAO Bo3HuKiIa (haKTMUECKH C CaMOT0 Hadaja MPOMBIIUICHHOTO
OCBOCHHSI aTOMHOM AHEPreTUKU. TeM He MeHee, UCTOpUYEeCKH BorpocaM xpaHeHus PAO yaensioch
BTOPOCTENIEHHOE 3HAY€HHE II0 CPABHEHUIO C BOINPOCAMM CO3JaHMsl M HKCIUTyaTallil OOBEKTOB
aTOMHOW SHEPreTHKH, Hayku W mpombliiieHHocTd. "Konuemnus obOpamenuss ¢ PAO" B CCCP
OTCYTCTBOBaJa, a B Poccuu Obl1a BBenieHa npuka3zoM Munaroma P® Tonbko 16.03.2000r.



OO11ecTBEHHOCTh MHOTUX CTpPaH, B TOM YHCIJI€ CTpaH — MPOU3BOJAUTENCH SIEpHON IHEPTuH,
MPOAOIDKAeT OOCYX/JaTh BOIPOC O HEOOXOAMMOCTH pa3BUTUS siiepHO sHepretuku. Cpezactsa
MaccoBOW MH(POPMALIMU OIICHUBAIOT MEPCIIEKTUBBI CPETHECPOUHOTO PA3BUTHS SACPHON SHEPTETUKH B
JUaIa3oHe OT CTarHalpy J0 YABOEHHOrO pocTa. J[oirocpodHsle NPOrHO3bl MHUPOBOW ATOMHOM
SHEPreTHUKH BecbMa MPOTUBOPEUYUBBI, UYTO OTpakaeT W OTHOLIEHWE K Hed obmectBa, H
HEeOJIaronpusATHYO Al HEe KOHBIOHKTYPY, M HAcCTPOEHHUS B CaMOM SJIEPHOM COOOIIECTBE IMOCIE
HEYJJaBILEHCs MOMNBITKU PEIINTh BCE €€ MPOOJIEMBI C XOY.

Cpa3zy cienyer OTMETUTh M IMOAYEPKHYTb, YTO BaKHEWIIas mpoOieMa aTOMHOW HAyKH H
TeXHUKU — npobnema mzomauuu PAO um OST - He 3aBucHUT OT TOro, OyneT M B JAajibHEHIIeM
pa3BUBAThCS sZiepHAsi YHEPreTUKa U KaKUMU TeMnamu, uiu HeT. Hakomennsle 6onee, yem 3a 50 et
PAO u OST yxe camu mo cebe co3many TPYAHO pelIaeMyro HayYHYIO W TEXHHYECKYIO0 TpoOiieMy.
PazpaboTka W COBEpIICHCTBOBAHWE METOOB, a TAaK)Ke IMPAKTHKA PAIMOHAIBHOIO W 0E3011acHOro
oOpallieHusi ¢ 0TX0/1aMH, 00pa3yIOLMMUCS B Ipoliecce padoThl AaTOMHBIX YHEPIeTUYECKUX YCTAHOBOK
BCEX THIIOB, SIBISIETCS aKTyaJIbHOM 3a7aueil B HACTOALIEe BpeMs M HE yTPATUT CBOEH aKkTyaJIbHOCTH B
OyTyIiem.

ITocraBnennas npoGiema GesonacHoro oOpamenus U 3axopoHeHuss PAO u OSAT Hocutr BO
MHOT'OM KOJHMYECTBEHHBIH XapaKTep, OHa CTPATETMYECKU 3aBHCUT OT OOBEMOB YK€ HAKOIJIEHHBIX U
MOCTOSIHHO O0pa3yloIUXcs OTXOMOB M OT coOuojeHus OanaHca MeEXAy MPOU3BOJICTBOM U
yruiauzanuei otxofoB. IlosToMy mpu HM3y4eHHH Kypca HEOOXOJIMMO OINMUPATHCS Ha CaMble CBEXHE
KOJIMUYECTBEHHBIE [TOKA3aTeNIN KaK OT€YECTBEHHOI0, TAK 1 MUPOBOTO ITPOU3BO/ICTBA.

N3zydenne Kypca (HaKTHUECKU U HAYMHACTCS C U3JI0KEHUSI KaYeCTBEHHOTO M KOJMYECTBEHHOTO
COCTOSIHHMSI JIeN1 B paccMaTpuBaeMoi otpaciau. OObemMbl W HECOATaHCHPOBAHHOCTH IOTOKOB
obpasyromuxcst 1 yrwinsupyeMbslx PAO U BBITpY’KaeMOro M3 peakTOpoB U IepepadaTbIBaEMOIo
TOIJIMBA 00YCIOBUIIM KPU3UCHOE TMOJI0KEHUE B PEILIEHUH MTPOOIEMBI.

CooTBeTCTBYIOIIEE TEMAaTHUYECKOE HaIPaBICHHE MOAPa3yMEBAaET PACCMOTPEHUE CIENyHOIUX
BOIIPOCOB.

AToMHas sHepreTHka B Mupe U B Poccun. OOpamienue ¢ paguoaktuBHeiMu otxogamu (PAO)
KaK COCTaBHAs 4aCTh CUCTEMbI PAIMALIMOHHOM 3aIlUThl HACETICHMUS.

OHepreTuka U okpyxatouias cpena. CTpykTypa U pa3BUTHE MHPOBOW IHEPreTUKH. ATOMHas
sHepreTuka. SAnepusiii TormuBHBINA UK (AATL]). OtkpeiTeiii u 3amkHyThId ATL[. ADC B Mupe u B
Poccun, ux posb u 00beMbl npon3BoAcTBa. OCHOBHBIE MPOOJIEMBI MTPU 0OpaIIeHUH ¢ 0TpaboTaBIINM
snepabiM TorumBoM (OSIT) m PAO u nytn ux pemenus. Kmaccupukammss PAO. [lpuniune u
KPUTEPHUH DKOJIOTHYECKOH Oe3omacHocTH rpu obparienuu ¢ PAO.

N36exath obpazoBanus PAO naxe npu HOPMaJIbHOW SKCIUTyaTalluy sIEPHO-IHEPreTUYECKUX
YCTAHOBOK HE IPEJCTAaBIIAETCS BO3MOXKHBIM. PaanoakTHBHBIE OTXO/bI 00pa3yloTcs Ha BCEX 3Tamax
sanepHoro toruBHoro mukina (AATL): npu moObrue u mepepaboTKe YypaHOBOW pPYAbI, WU3TOTOBICHUH
TOILJIMBA JUIS SIZICPHBIX PEaKTOPOB, pEereHepaluy 00JydYeHHOTO TOIUIMBA, SKCIUTyaTallud U BBIBOJE U3
JKCIUTyaTaluu sIepHbIX 00BEKTOB. C TOYKM 3pEHUs JAaJbHEHIIEro 3aXOpOHEHHS OTXOJ0B H
BozaeictBus ATL] Ha Ouocdepy HanbosbIIEe BHUMAHUE MPEICTABISAIOT 00bEMbI, HaKaIlJIMBaeMble Ha
HayaJlbHOW CTaauM J0ObIYM W TepepaboTKu pyaesl, npu IKcimyatanmuu ADC u mpu pabdore
panuoxumuueckux 3aBojnoB. Oty craauu ATL[ paccmarpuBaroTcs HWHIMBUAYQJIBHO B paMKax
CJICAYIOUIMX TEMATHK:

[Ipeanpustus nHayansHou ctaguu SITLI.

OOpasyronecss  OTXOAbl M MEpbl O HX H30JAUMH. PajguoakTHBHBIE  OTXOJBI
YpaHOJOOBIBAIONIMX NPEANPHUATHA W WX BO3ICHCTBHE Ha OKpyXkawomyio cpeny. OGecrnedeHue



panuanuoHHOH  0e30MacHOCTM MpH  JIMKBUAALMHM, KOHCEpPBAlMM M  NepenpouinpoBaHUH
YPpaHO100BIBAOIIUX MTPEATIPUATHIA.

OO6parnienne ¢ ra3000pa3HBIMU paroaKTUBHEIME oTxonamu (I'PO).

OcHOBHbIE HMCTOYHMKM M paauanuoHHble xapakrepuctuku ['PO. AxtuBHocts I'PO m wux
KoJm4decTBO. Be1Opockl u cOpockl ADC u mpeAnpusTrii o nepepadoTke ToruBa. [[030Bbie HArpy3KH
BO37eHcTBUSL Ha HaceneHue M nepcoHan. Ounctka ['PO ot pammonyknuaoB. Ouuctka ['PO ot
PaIMOAKTUBHBIX a3PO30JIEH.

OOparieHue ¢ )XKUAKUMH paguoakTuBHeIMU oTxoaamu (PKPO).

Hctounuku XPO u ux xonmdectBo. Meronsl obpamienus ¢ JXKPO. Texnonoruyeckas cxema
nepepaboTKU OTXOIOB CPEJHETO0 M HHU3KOTO YPOBHEH akTHBHOCTH. OYHCTKAa M KOHLEHTPHUPOBAHUE
KHUJIKAX OTXOJOB BBICOKOTO YpOBHS akTHUBHOCTH. OOpamienue c xuakumu PAO Ha 3aBomax 1o
nepepaborke OAT.

OCHOBHbIE TOJIOKEHHUS, KOTOPBIE JOJKHBI YSACHUTH CTYJIEHTHI 110 MEPBOW YaCTH HPOrPaMMBL,
CBOJATCS K CIEAYIOIINM IIyHKTaM:

1. Knaccudukanus paauoakTuBHbIX 0TX0A0B (PAO) W OCHOBHBIE perIaMEHTHPYIOIINE
JIOKYMEHTBI 110 OOpaIeHUIO C HUMHU.

2. OcHoBHBIE pagroHyKIuAbI pu obpamennu ¢ PAO n OST u ux xapakTepuCTUKH.

3. CtpykTypa npou3BoacTBeHHOro komriekca 1 PAO ypaHo100bIBalONINX TPEATIPUITUN.

4. BeiOpocs! u cOpocs! paznuuHbIX npennpusatiil ATL] 1 ux BIusHUE HAa OKPYKAIOIIYIO CPEy.

5. Jlo30BbIe Harpy3Ku Ha HACEJICHUE U MEPCOHAJ OT Pa3JIMYHBIX CTaJAUN SIIEPHOTO TOIUIMBHOIO
uuka (STL).

6. OcHoBHblE HMCTOUYHHMKHM U Xapaktepuctuku PAO u orpaboTraBuiero saepHOro TOIIIMBA
(OAT).

7. MeTtoasl ourcTKH Ta3o00pa3Hbix PAO.

8. Metonpl oOpamieHus ¢ xxuakumu PAO.

9. TexHonoruyeckue cXxeMsl Mo nepepadoTke ra3o00pasHbIX, XKUIKUX U TBepAbIX PAO.

IIpoBepka 3HaHMI IO IEPBOM YAaCTH IPOrpaMMBbl IIPOBOAMUTICS B pPaMKaX CEMECTPOBOIO
KOHTpoOJsl. MakcuMasbHas OIIEHKa 3a TIEPBbI UTOTOBBI KOHTPOJIb COCTABIISIET 25 OaoB.

Crnenyromas 4acTh Kypca TOCBsiIeHa crnenrpudyeckuMm mpobdiemam otBepxaeHus JXPO wu
PAacCCMOTPEHHIO COBPEMEHHBIX TIPEJICTABICHUA O METOJaX OKOHYaTenbHOW wu3oisiiuu  PAO.
AHaIU3UPYIOTCS CIEIYIOIINE TEMATHKU:

Pannoxumudeckuii 3aBoJ1 o nepepadoTke 00JyuYeHHOTO TOTUINBA.

[Tapamerper TBC u TB3710B. PU3MKO-XMMUYECKHE W KOJMYECTBEHHBIE XapaKTEPUCTUKHU
HAKOIUICHHBIX IPOJIYKTOB JEJIEHUS M TPaHCYpaHOBBIX 3JIEMEHTOB. OCHOBHBIE paJUalliOHHBIE H
TeruioBble XapakrepucTuku OST. 3MeHeHne paagualliOHHBIX U TEIUIOBBIX IAPAMETPOB CO BPEMEHEM.
XapakTepHble MepHOAbl BPEMEHHU i chaja akTUBHOCTH. COBOKYIHBIE MacIITaObl 3arps3HEHUs U
o0Oy4yeHHs] HaceleHUs Ha OOOPOHHBIX MpeAnpusATusx Poccuu. Dkomormdeckas oocranoBka Ha [10
Masik.

Obparienue ¢ TBEpAbIMH pagnoakTuBHbIMU oTxoaamu (TPO).

Ucrounuku n xapakrepuctuku TPO. Oteepxxaenue PAO. Ilepeon XKPO B TBepabie GopMEI.
Paznuunsie metoanl oTBepxkaeHus. OnbiT 6utymupoBanus JKPO, neMeHTHpOBaHUE pPaHMOAKTUBHBIX
COJIEBBIX KOHUEHTPATOB U JIp. Metoasl 3axoponenus TPO. Cxuranue roprouux TPO.

Knaccugukarus coBpeMeHHbIX METOA0B No3eMHOM u3oisiuu PAO.

["'eosioro-ruIporeoIornueckrue MpeArnochUIKH Moj3eMHoro 3axopoHerus PAO. O6ocHoBaHue
YCIIOBUH JIOKAJIU3alMU BbICOKOAKTUBHBIX 0TX010B U OST B riy0OKHX MOJ3EMHBIX I€OJOTHMYECKUX
¢dopmanmax. Bo3MOXXHBIE TEXHHYECKHE DPELICHHS JOJITOBPEMEHHOTO XPAHEHUS BBICOKOAKTHBHBIX



orxogoB u OST B mnom3eMHBIX coopyxeHusix. [nyOunHoe 3axoponenue JXPO B mnopuctsie
reosiorndeckue ¢opmanuu. MareMaTHUeCKHe METOABl pacueTa MapamMeTpoB XPaHWIHI] U
MormibHUKOB PAO u OST.

ITpunosepxHocTHoe xpanenue PAQO.

W3onsmus cpeane- u HU3koakTuBHBIX TPO. be3onacHOCTh MPUIIOBEPXHOCTHOTO 3aXOPOHEHUS
pannoaKkTUBHBIX 0TX00B. Kputepun u npuniunsl. OOieHalMOHANIbHBI MOTHIBHUK U BO3MOXHOCTH
cucteMbl [ |Pamonl]. Omnwir oOpamenus ¢ PAO MOCKOBCKOTO Hay4HO-TIPOU3BOJACTBEHHOTO
oobenunenus [ |Pagounl]. [TpunoBepxHoctHoe cyxoe xpaneHue OST.

[TpuemieMocTh TOro MM MHOTO CHoco0a 3aXOpOHEHUs elle He OblIa MPOAEMOHCTPUPOBAHA B
NPOMBIIUICHHBIX MacimTabaXx HUTJIE B MHpPE M HAXOAUTCS B CTAAMM HAYYHBIX U OIBITHO-
KOHCTPYKTOPCKHX pa3paboTok. OJIHAKO yke ceddac CTajo IOHSATHO, YTO KOMILJIEKCHO PpELIMThH
npobieMy TONBKO B paMKax MPOIUIBIX TpeACTaBIeHUE He ynactcs. Heo0XoammMo COBMECTHTH
HAaKOIUICHHbI Hay4HbII M TEXHMYECKUH OINBIT C HOBBIMH pa3paboTKaMu. OTH BOIPOCHI
paccMaTpuBarOTCA B paszcie:

Hoseie Texnonoruu odpamienus ¢ PAO.

Kputnueckuit 0630p ATL[. CoBepuieHCTBOBaHME TPAJAULUOHHBIX W pa3pabOTKa HOBBIX
texHonoruit oopamenus ¢ PAO. Tpancmytanus PAO. Ouenka BbIros OT BBIICTICHUS U TPAaHCMYyTallun
i 0e30macHOCTH oOpalieHust ¢ saepHbIMU oTXogamu. CorocTaBieHHue JIByX CTpaTeruil CHUKEHUS
pHUCKa OT aKTHHOMJIOB: BBIIEJICHUE U3 OTXOA0B + TpaHcMyTalus U npsimoe 3axoponenue OAT.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TIPEIIOJIABATEJIEM

Kypc nocssien Bonpocam Oe3onacHoro odpaiieHust ¢ paauoakTuBHbIMU oTxonamu (PAO) u
METOJaM MEPBUYHOM M AOITOBPEMEHHOM M30JALMM 3TUX 0TX0A0B. Ha mepBom sTane aHanusupyoorcs
COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBbI Pa3BUTHS SIEPHOM SHEPreTUKU U CBSI3aHHbIE C ’TUM 00BEMBI
MOJUIeXkKAIUX 3aXOPOHEHUIO PaAMOaKTHUBHBIX 0TX0A0B. [TopobHO paccMaTpuBaroTcs Kiaccupukanus
OTXOZIOB, OCHOBHBIE HCTOYHHUKM M XapaKTEPUCTHUKU PA3IUYHBIX (Ta3000pa3HbIX, XKUIKUX HIU
TBEPIBIX) PATUOAKTUBHBIX OTX0M0B. OCHOBHOE BHHMMAaHHE B Kypce YIEJIEeHO OOpalIeHHuI0 ¢
orpaboraBmmM siaepHbIM  TommBoM (OSIT) M ¢ BBICOKOAKTUBHBIMHU JKMIKUMH W TBEPIBIMHU
pPaZIMOAKTUBHBIMHA OTXOJAaMH, METOJaM IepepaboTKH M Croco0aM 3axXOpOHEHHs. AHaIU3UPYeTCS
npo0sieMa TpaHCMYyTallMK paJAMOaKTUBHBIX OTX0/10B, OLIEHUBAETCS €€ 3PPEKTUBHOCTD 110 CPABHEHHUIO C
NpsIMBIM  3aXOPOHEHHEM OTpaboTaBlIero sjiepHoro TtormBa. KpaTko wuznaramtcs mpoOieMsl
0€30IaCHOCTH SIEPHOTO KOMIUIEKCA, MCCIEAYIOTCS M aHATU3UPYIOTCS KakK MpOM30LIeNNINe, Tak U
TMIIOTETUYECKHE aBapuH Ha S1€PHO-TEXHUUYECKUX yCTaHOBKAX.

CtpykTypa Kypca pa3OuTa Ha OTAEIbHbIE TeMaTHYECKHE HAIpaBJICHHUs, CBS3aHHbIE OOLIEH
uneosnorueil. [Ipy n3noxeHnn COOTBETCTBYIOLIETO MaTepHalla ¢ Hallleld TOYKU 3PEHUS B HUX JIOJIKHBI
OBITH OTPA’KEHBI CIIEAYIOLINE OCHOBHBIE MOJIOKEHHUSL.

AToMmHas sHepreTHka B Mupe U B Poccun. OOpamienue ¢ paguoaktuBHeIMU otxogamu (PAO)
KaK COCTaBHAs 4aCTh CUCTEMbI PAIUAIIMOHHOM 3aIUThl HACETICHMUS.

DHepreTuka M okpyxatouias cpena. CTpykTypa ¥ pa3BUTHE MHPOBOW IHEPreTUKH. ATOMHas
sHepretuka. Snepupiii TormuBHBIA UK (ATL[). OtkpeiTeiii 1 3amkHyThIH ATL[. ADC B Mupe u B
Poccun, ux ponabs u 00beMbl pou3BoaAcTBa. OCHOBHBIE MTPOOJIEMBI MPU 0OpAIEHUH ¢ OTPadOTaBIIUM
snepabiM ToriiBoM (OST) m PAO u nytu ux pemenus. Knaccubukauus PAO. Ilpunuunsr u
KPUTEPHH IKOJIOTHUECKOM Ge3omacHocTH npu oOpamenuu ¢ PAO.

[Ipeanpusatus nHayansHoM ctaguu SITLI



OOpasyronecss  OTXOAbl M MEpbl MO HUX H30JAUMH. PaguoakTHBHBIE  OTXOJBI
YpaHOJOOBIBAIONIMX NPEANPHUATUA W MX BO3ICHCTBHE Ha OKpyXkawurylo cpeny. OGecriedeHue
panuanoHHOW  0e30mMacHOCTH MpH  JIMKBUAALMHM, KOHCEpPBAlMM M NepenpopuiInpoBaHUH
yYpaHO100bIBAOIIUX MTPEATIPUATHIA.

Obpamienue ¢ ra3000pa3HbIMHU paaroakTUBHBIME oTxonamu (I'PO).

OCHOBHBIE UCTOYHUKM W paauanvioHHsle xapakrtepuctuku ['PO. AktuBHocth ['PO m ux
KoJm4decTBO. BB1Opockl u copockl ADC U mpeAnpusTHiA 110 IepepadoTKe ToIIuBa. J[030BbIe HArpy3Ku
BO3JelicTBUS Ha HaceneHne U nepcoHan. Ouuctka ['PO ot pagmonyknmao. Ouuctka I'PO ot
PaaMOaKTUBHBIX a3PO30JIEH.

OOparienue ¢ )XUIKUMU paanoakTUBHbIME oTXoaamu (JKPO).

Uctounuku XXPO u ux xommdectBo. Meronsl obpamienust ¢ JKPO. Texnonoruyeckas cxema
nepepadoTKU OTXOJO0B CPEIHEro U HHU3KOIO ypOBHEH akTMBHOCTU. OYMCTKa M KOHLEHTPUPOBAHME
KHUJKUX OTXOJOB BBICOKOTO YpOBHSI akTUBHOCTH. OOpamienue c¢ xuakumu PAO Ha 3aBomax 1o
niepepabotke OAT.

Pannoxumudeckuii 3aBoJ1 o nepepadoTke 00JyuYeHHOTO TOTUIMBA.

[Tapamerppr TBC u TB3710B. DPU3UKO-XMMUYECKHE U KOJIMYECTBEHHBIE XapaKTEPUCTUKU
HAKOIUIEHHBIX IPOJIYKTOB JEJIEHUS M TPaHCYpaHOBBIX 3JIEMEHTOB. OCHOBHBIE paJUalliOHHBIE H
TeruioBble XapakrepucTuku OST. 3MeHeHne paaualliOHHBIX U TEIUIOBBIX MAPAMETPOB CO BPEMEHEM.
XapakTepHble MepHOAbl BPEMEHHU i chaja akTUBHOCTU. COBOKYMHBIE MacIITaObl 3arps3HEHUs U
o0JydeHus] HaceleHus: Ha O0OOPOHHBIX MpeanpusaTHsx Poccuu. Dxonormueckas odcranoka Ha [10
[Masx![].

Obparienue ¢ TBEpAbIMH pagnoakTuBHbIMU oTxoAamu (TPO).

Ucrounuku n xapakrepuctuku TPO. Oteepxaenue PAO. Ilepeon XKPO B TBepabie GopMEI.
Paznuunsie metoanl oTBepxkaeHus. OnbiT 6utymupoBanus JKPO, nieMeHTHpOBaHUE paJHMOAKTHBHBIX
COJIEBBIX KOHUEHTPATOB U JIp. Metoasl 3axoponenus TPO. Cxuranue roprouux TPO.

Knaccugukarus coBpeMeHHbIX METOA0B No3eMHOM u3oisiuu PAO.

["'eosioro-ruiporeoornueckrue MpeArnoCchUIKH Moa3eMHoro 3axopoHerus PAO. O6ocHoBaHue
YCIIOBUH JIOKAJIU3alMU BbICOKOAKTUBHBIX 0TX010B U OST B riy0OKHX MOJ3EMHBIX I€OJOTMYECKUX
¢dopmanmax. Bo3MOXXHBIE TEXHHYECKHE DPELICHHS JOJITOBPEMEHHOTO XPAHEHUS BBICOKOAKTUBHBIX
orxonoB u OSAT B mnomsemuHbix coopyxkeHusix. I'nmyOunHHOe 3axopoHeHue JKPO B mnopuctsie
reojoruueckre (Gopmanud. MaremMaTHdyeckMe METOJAbl pacdeTra IapaMeTpoB XpaHWIHL] H
MormibHUKOB PAO n OT.

[TpunoBepxnoctHoe xpanenue PAO.

W3omsmus cpeane- n HU3KoakTUBHBIX TPO. be3onacHOCTh MPUIIOBEPXHOCTHOIO 3aXOPOHEHHUS
pannoaKTUBHBIX 0TX0/0B. Kputepuu u npununsl. OOIeHaMOHANBHBI MOTHIBHUK U BO3MOXHOCTH
cucremsl Pagon. OnbiT oOpamenuss ¢ PAO MoCKOBCKOro Hay4HO-ITPOU3BOJICTBEHHOTO OObEAMHEHUS
Panon. [IpunoBepxHocTHoe cyxoe xpanenue OAT.

Hogrie Texnonoruu odparmienus ¢ PAO.

Kputnueckuit 00630p ATLl. CoBepuieHCTBOBaHHE TpPAaJULIUOHHBIX U pa3paboTKa HOBBIX
texHosoruit oopamenus ¢ PAO. TpancmyTtarus PAO. OrieHka BBITOJ] OT BBIJICTICHUSI U TPAHCMYTAITUN
Juis 6e30macHOCTH oOpallleHusl ¢ sAepHbIME 0TX01aMu. COIMOCTaBI€HUE BYX CTPAaTErHil CHU)KEHUS
pHUCKa OT aKTUHOWJIOB: BBIACIIEHUE U3 OTXO0JI0B + TpaHCcMyTauus U npsimoe 3axopoHenue OST.

ABTOpP(BI):
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