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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 1 HauMeHoBaHue KOMIIETEHIIUU

VK-8 [2] — Cniocoben co3naBath 1
MOJIJIEP>KUBATH B TTIOBCETHEBHOM
YKU3HH U B PO(HeCCHOHATEHOM
JeSITeIbHOCTH O€30TaCHbIC YCIOBHS
KHU3HEIEATSITLHOCTH JUISI COXPaHCHHS
MIPUPOJHOM cpejibl, 00eCTIeYeHUS
YCTOMUYUBOTO PAa3BUTHS OOIIECTBA, B
TOM YHCJIE IIPU yTPo3e U
BO3HUKHOBEHUH YPE3BBIYANHBIX
CUTYaIluil 1 BOGHHBIX KOH(JIMKTOB

Koa u HaumeHoBaHMe HHIMKATOPA JOCTHXKEHUS
KOMITETEHIINH
3-VK-8 [2] — 3HaTh: TpeOOBaHUs, IPEABSBISIEMBIC K
0€301acHOCTH YCIOBUH JKU3HEACATEIBHOCTH, B TOM YHCIIE
MIPY BOBHUKHOBEHUHU YPE3BBIYANHBIX CUTYalUi U IyTH
oOecrnieyeHnss KOM(POPTHBIX YCIOBUI Tpya Ha paboyeM MecTe
V-VYK-8 [2] — YMeTb: obecnieunBaTh O€30MaCHBIC YCIOBUS
KHU3HEEATSILHOCTH, B TOM YHCJIE IPU BO3SHUKHOBEHUH
Ype3BbIYANHBIX CUTYyalMi U KOM(GOPTHBIE YCIOBUS TPYyAa Ha
pabouem MecTe; BBISBIATh U YCTPAHATh IPOOJIEMBI,
CBS3aHHbIE C HAPYIIEHUSIMU TEXHUKU O€30MMaCHOCTH Ha
pabouem mecte
B-VK-8 [2] — Biianets: HaBbIKaMH MPEIOTBPALLICHUS
BO3HMKHOBEHUS YPE3BBIYANHBIX CUTYalUi (IPUPOIHOTO U
TEXHOTEHHOT'O MTPOMCXOXKICHH) Ha paboueM MecTe

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M OObekTamu (00J1acTIMHU

3HaHUN) PO eCCUOHATBLHON AeSITETbHOCTH:

3apaua
npogdeccuoHaIbLHOM
aesiteabHoctu (3I1L/1)

IloaroroBka
CIEIUATTUCTOB C
(byHIaMeHTanbHON
¢busnko-
MaTeMaTH4eCKOH 1
WH)KEHEPHOU
MOATOTOBKOM ISt
MIPOSKTUPOBAHUS U
JKCIUTyaTaluu
SIIEPHBIX YCTAHOBOK
CO 3HAHHEM OCHOB
HEUTPOHHO-
(hU3UYECKUX H
TETUIO(OU3HUECKUX
MIPOLIECCOB, SAEPHOMN
U paJualMOHHOM
0e30MacHOCTH

O0BeKT WM 00J1aCTh
3HAHMA

SnepHble peakTopHl,
SHEPreTUYECKUe
YCTaHOBKH,
TEIUIOTUIPaBINYECKIE
Y HEUTPOHHO-
¢uznyecKue nporecchl
B AKTHUBHBIX 30HaX
AJIEPHBIX PEAKTOPOB,
TEIUIOHOCUTEIH U
MaTepuaibl SAEPHbIX
PEaKTOpOB, AEPHBIN
TOIUIMBHBIN ITHKII,
cUCTeMBbl 00ecTeyeHUs
0e30IacHOCTH,
CUCTEMBI YIIPaBJICHUS
A1epHO-PU3NIECKUMU

YCTaHOBKAaMH,

HAYYHO-UCCIIEI0BATEIIbCKUI

Kox n nHaumeHnoBanue
npo¢eccuoHAIBLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpodeccuoHaANbHBIN
cranaaprt-I1C, ananu3
ONbITA)

[TK-1 [2] - Criocoben k
y4acTHIO B pa3paboTKe
METOIOB
MIPOTHO3HPOBAHUS
KOJINYECTBEHHBIX
XapaKTePUCTHK
MPOIIECCOB,
MPOTEKAOIIUX B
KOHKPETHBIX
TEXHHYECKHUX CHCTEMax
Ha OCHOBE
CYIIECTBYIOIINX
METOHMK

Ocnosanue:
[IpodeccuonanbHbIit
cranaaprt: 24.032

Koa n nHaumeHoBaHue
HHAUKATOpPA
AOCTHAKECHUS
npogdeccuoHaIbLHOM
KOMIIeTEeHIIUN

3-1IK-1[2] - 3naTh
METOIbI
MIPOTHO3UPOBAHUS
KOJTMYECTBEHHBIX
XapaKTePUCTHUK
MIPOLIECCOB,
MPOTEKAOIINX B
KOHKPETHBIX
TEXHUYECKUX CHCTEMax
Ha OCHOBE
CYIIECTBYIOIINUX
METOJIUK;

V-IIK-1[2] - YmeTh
pa3pabaThiBaTh METOIbI
MIPOTHO3UPOBAHUS
KOJTMYECTBEHHBIX
XapaKTePUCTHUK




[Tony4yenue 3HaHuii B
oOnactu
paguanuoOHHOU
9KOJIOTHH,
BO3JICHCTBUS
paaualy Ha KUBYIO

" HC)KMUBYIO MaTCpHLO.

MPOrpaMMHBIE
KOMILIEKCHI JIJIS
UCCIICIOBaHMS SIBJICHUN
Y 3aKOHOMEPHOCTEN B
o0acTu Ternopu3nKu
Y SHEPTEeTHKH, STICPHBIX
PEaKTOpOB,
pacrpocTpaHeHHS U
B3aUMOJICHCTBHUS
U3ITY9ICHUS C
00BEKTaMU )KUBOU U
HEXUBOU IIPUPOIBI,
JKOJIOTUYECKUI
MOHHUTOPHHT
OKpY>Karollen cpesl,
obecrnieueHue
0€30IacHOCTH SAECPHBIX
MaTepHuaioB, 0ObEKTOB
U YCTaHOBOK aTOMHOM
MPOMBITIIJICHHOCTH U
HHEPIeTUKU.
0€301MacHOCTb
AKCIUTyaTaIluy 1
paaualOHHBIN
KOHTPOJIb AaTOMHBIX
00BEKTOB U YCTaHOBOK;
SnepHble 0OBEKTHI,
WCTOYHUKH U3ITYICHUS

I1K-1 [1] - Criocoben
UCIIOJIb30BaTh HAYYHO-
TEXHUYECKYIO
uH(pOopMalHIo,
OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT 110
TEeMaTHUKe
UCCJICIOBAHMS,
COBpPEMEHHBIE
KOMITBIOTEPHBIC
TEXHOJIOTHH U
WH(POPMAITMOHHBIE
pecypchl B CBOEH
MpeAMETHOM 00J1acTh

Ochosanue:
[TpodeccrnonanbHbIi
crangapt: 24.078,
40.011

IIPOLIECCOB,
MIPOTEKAIOIINX B
KOHKPETHBIX
TEXHUYECKUX CUCTEMaX
Ha OCHOBE
CYILLECTBYIOIINX
METOAMK;

B-TIK-1[2] - Bnanmets
MeToAaMu
MIPOTHO3UPOBAHUS
KOJIMYECTBEHHBIX
XapaKTEPUCTHK
IIPOLIECCOB,
MIPOTEKAIOIINX B
KOHKPETHBIX
TEXHUYECKUX CHUCTEMaX
Ha OCHOBE
CYILLIECTBYIOIINX
METOMK.

3-TIK-1[1] - 3naTh
OTEYECTBEHHBIN 1
3apyOexXHBIN OTBIT MO
TEMaTUKE
HCCIIEI0BAHUS,
COBpPEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJIOTHH U
nH(pOpMaIMOHHbBIE
pecypchl B CBOEH
MpeIMeTHOM 001acTH, ;
V-TIK-1[1] - ymets
HCIIOJIb30BAaTh HAYYHO-
TEXHUYECKYIO
nH(pOpMaILIUIO,
OTEYECTBEHHBIN 1
3apyOeXHBIN OMBIT MO
TEMaTUKE
HcCIeA0BaHus,
COBpPEMEHHBIE
KOMITbIOTEPHBIE
TEXHOJIOTHH U
nH(pOpMaLMOHHbBIE
pecypchl B CBOEH
MpeIMeTHOM 00acTH;
B-TIK-1[1] - BnageTs




[Toaroroska
CIIEIUATTUCTOB C
(dbyHIaMeHTaTbHON
¢uzuko-
MaTeMaTH4eCKOU U
VMHKEHEPHOU
HOJTOTOBKOM IJIs1
MIPOCKTUPOBAHUS U
3KCIUTyaTaluu
SJIEPHBIX YCTAHOBOK
CO 3HAHUEM OCHOB
HEWTPOHHO-
(bu3nUecKux u
TeTI0(PU3NIECKIX
IIPOLIECCOB, SEPHOU
U paJualiOHHON
0e30MacHOCTH

IloaroroBka

SnepHble peakTopsl,
YHEPTETUYECKHE
YCTaHOBKH,
TETIOTUIPABINICCKHE
U HEUTPOHHO-
¢buznyecKkue nporecchl
B aKTHUBHBIX 30HaX
SIEPHBIX PEAKTOPOB,
TEIJIOHOCUTENIH U
MaTepHabl SIECPHBIX
PEaKTOPOB, SIIEPHBII
TOIUIMBHBIN ITHKII,
CHCTEMBI 00eCIICUCHUS
0e30IacHOCTH,
CHUCTEMBbI YTIPaBIICHUS
SIepHO-PU3NIECKIMHU
YCTaHOBKAMH,
MIpOrpamMMHBIE
KOMILJICKCHI JIJIs
HCCIICIOBAHUS SABJICHUMN
1 3aKOHOMEPHOCTEN B
o0nacTu Ternopu3nKu
Y DHEPTeTUKH, SIIEPHBIX
PEaKTOpOB,
pacnpocTpaHeHus U
B3aUMOJCHCTBHUS
M3IIyYEeHUS C
00BEKTAMU KUBOH U
HEXUBOU IPUPOIBI,
3KOJOTMYECKUMN
MOHUTOPUHT
OKpYKaroIIei Cpebl,
obecneueHne
0€30MacCHOCTH SIEPHBIX
MaTepuaIoB, 00EKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBILIUIEHHOCTH U
SHEPTETUKH.
0e30IacHOCTh
SKCIUTyaTaIluu 1
paananuOHHbBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTaHOBOK;
SnepHble peakTopsl,

ITK-2 [2] - CriocobeH k
YYaCTHIO B TPOBEICHUHT
buznYecKoro u
YUCIIEHHOTO
HKCIIEPUMEHTA, K
MOJITOTOBKE
COOTBETCTBYIOIINX
IKCIIEPUMEHTATBHBIX
CTEH/IOB

Ocnosanue:

[IpodeccuonanbHpIit
cranaapt: 24.028

[1K-4 [2] - Criocoben

COBPEMEHHBIMU
KOMITBIOTEPHBIMHU
TEXHOJOTHSIMH U
MeTOJaMHu
WCIIO0JIb30BaHUS
MH(pOPMAITMOHHBIX
peCypcoB B CBOEH
MPeAMETHON 00IacTH
3-1IK-2[2] - 3naTh
METO/IbI TPOBEACHUS
(bu3HYECKOTO U
YUCJICHHOTO
JKCIIEPUMEHTA, U
MTOATOTOBKH
COOTBETCTBYIOIINX
AKCTIEPUMEHTAIIbHBIX
CTEH/IOB.;

V-IIK-2[2] - YmeTs
MPOBOANTH (PU3UUECKHIA
Y YWCIICHHBIN
SKCIEPUMEHT,
MOATOTOBUTH
COOTBETCTBYIOIINE
AKCTIEPUMEHTAJILHBIE
CTEH/IbI;

B-TIK-2[2] - Banets
METOJaMu IIPOBEICHUS
(bU3UIecKoro u
YUCJIEHHOTO
IKCTIEPUMEHTA U
MOATOTOBKH
COOTBETCTBYIOIINX
SKCIEPUMEHTAIIbHBIX
CTEHJIOB.

3-11K-4[2] - 3nath




CIICI[UAIIFICTOB C
dbyHIaMEeHTaTBEHON
¢buzuko-
MaTeMaTUIeCKOH 1
HMHXEHEPHOU
HOJNTOTOBKOH IS
MIPOEKTUPOBAHUS U
AKCIUTyaTaluu
SIIEPHBIX YCTAaHOBOK
CO 3HAaHHEM OCHOB
HEUTPOHHO-
(bu3nuecKux u
TEIIO(U3UIECKUX
MPOLECCOB, SACPHOU
U paaualOHHON
0e30macHOCTH

SHEPreTUYECKHe
YCTaHOBKH,
TEIJIOTUIPaBINYECKUE
Y HEUTPOHHO-
¢du3nUecKre npoueccs
B aKTUBHBIX 30HAaX
SJIEPHBIX PEAKTOPOB,
TETJIOHOCHUTEIN U
MaTepuabl SIePHBIX
PEaKTOPOB, SIACPHBIN
TOTJIMBHBIN ITUKII,
CHUCTEMBI 00ecTIeueHus
0€30I1aCHOCTH,
CHUCTEMBI YIIPABIICHUS
AIEPHO-PUZNIECKUMU
YCTaHOBKAMH,
MPOrpaMMHBIE
KOMILJIEKCHI JJIS
UCCJIEI0BAHUS SIBJICHUMN
Y 3aKOHOMEPHOCTEN B
obnactu Ternopu3uKu
1 DHEPTCTUKH, SICPHBIX
pPEaKkTopoB,
pactpocTpaHeHus U
B3aUMOICUCTBUS
W3IIyYCHUS C
00BEKTaMU )KUBOU U
HEXUBOU IIPUPOIBI,
JKOJIOTMYECKUI
MOHHUTOPHHT
OKpY’Karoliei cpe/ipl,
obecrieueHue
0€301acHOCTH SAEPHBIX
MaTepuaioB, 0ObEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBIIIICHHOCTH U
SHEPreTUKHU.
0€30macHOCTh
AKCIUTyaTaluH 1
paaraMOHHBII
KOHTPOJIb AaTOMHBIX
00BEKTOB M YCTaHOBOK;

MPUMEHSITh
CTaH/IapTHHIC TTAKETHI
MPUKJIATHBIX TPOTPaMM
JUTSL MATEMaTHIEeCKOTO
MOJICTTUPOBAHUS
MPOIIECCOB U PEIKUMOB
paboThl 00BEKTOB

OcHoeanue:
[TpodeccuonanbHpIi
cranaapt: 24.028

HpOI/I3BO,Z[CTBCHHO—TeXHOJ'IOl"I/I‘IeCKI/Iﬁ

Pabota B simepHO-
¢buznueckoi
naboparopuu B
Ka4eCTBE COTPYIHHKA,
WH)KEHEpa-TeXHOJIOTa.

SAnepHo-duznaeckas
naboparopus

I1K-4.2 [1] - Cnocoben
K POBEJCHUIO
AKCHEPTU3BI KOMIUIEKCA
MEPONPUATUH T10
paaualOHHOM 3allnTe
NepcoHana u
HACEJICHUS;

Ocnosanue:

CTaH/IaPTHBIE TTAKETHI
MIPUKJIATHBIX TIPOTPaMM
JUTSE MAaTEMaTHYeCKOTO
MOJICITUPOBAHUS
MIPOIIECCOB U PEKUMOB
paboThl 0OBEKTOB;
V-IIK-4[2] - YmeTh
MIPUMCHSITh
CTaH/IaPTHBIE TTAKETHI
MIPUKJIATHBIX TIPOTPaMM
JUTSE MAaTEMaTHYeCKOTO
MOJICITUPOBAHUS
MIPOILIECCOB U PEKUMOB
paboThl 0OBEKTOB;
B-TIK-4[2] - Bnanets
HaBbIKaMU paboOThI CO
CTaHJIaPTHBIMU
MaKeTaMHt TPUKIIATHBIX
MIpOrpaMM JJist
MaTeMaTHIECKOTO
MOJIETTUPOBAHUS
MIPOIIECCOB M PEKUMOB
paboThl 00BEKTOB

3-11K-4.2[1] - 3uartp
HOPMBI U ITpaBuja
SIEPHON U
paauanruoHHON
0€30IacHOCTH. ;
V-IIK-4.2[1] - Y™meTb
OCYILIECTBJIATH
KOMILIIEKC
MEpONPHUITHH 1O




N3mepenue no3
paauanuy Ha
00BEeKTax aTOMHOM
oTpacii

PazpaboTka HOBBIX
JATYMKOB JJIs
perucTpanyu
MOHU3HPYIOIIUX
W3JIy4YECHUN

ATOMHEIE
ANEKTPUIECKUE
CTaHIIUH,
PaaOaKTUBHbBIC
OTXOJbl U MaTe€pHUabI

MPOEKTHBII
Nouusupyromue
W3JIy4ECHUS, TaTYUKH
VMOHMU3UPYIOLINX
W3JTy4YCHHU I

[TpodeccrnonanbHbIi
cranaaprt: 24.028

ITIK-4.5 [1] - Cnocoben
K HCYyKOCHHUTEITLHOMY
COOJTIOICHUIO B
MIPaKTUYECKON
NESITEIbHOCTH 3aKOHOB
Poccuiickoi
®denepalu B 0051aCTH
UCTIOJTb30BaHUS
ATOMHOU 2HEPTHUH,
paaualoHHON
0€30I1aCHOCTH,
CaHUTAPHO-
AIHUIEMUOIIOTHYECKOTO
OJaromoayuus
HACEJICHUs, HOPM U
MPaBWII pPaIuALIMOHHOMN
0€30I1aCHOCTH,
CIOCOOEH MPOBOJUTD
Pa3bCHUTEIBHYIO
paboTty o 6e301acHOCTH
(GYHKIIMOHUPOBAHHUH
ADCu AA3Y ¢
MIEPCOHAIIOM H
HACEJICHUEM,
MIPOKHUBAIOIINM Ha
HaOJII0JaeMoi
TEPPUTOPUHU

Ocnosanue:
[IpodeccuonanbHbIit
crangapt: 40.011

[1K-4.4 [1] - CocoGen
MIPOEKTUPOBATH
CUCTEMBI
ABTOMATHYECKOTO
KOHTPOJIS
paauanoHHON
oe3onacHoct (AKPB)
Ha ADC u DY un
POCKTHPOBAThH
CHUCTEMBI 0€30MacHOTO
oOpareHus ¢
00JTyYeHHBIM SJIEPHBIM

palralMOHHOM 3aIKUTE
TepcoHana u
HACEJICHUS;;
B-TIK-4.2[1] - BnageTs
MeTOoJIaMHt
paaralMOHHON 3aIUThI
nepcoHana u
HaCEJICHHS,
3-1IK-4.5[1] - 3uartb
3aKkoHbI Poccuiickoi
®denepanuu B 061aCTH
WCIIOJIb30BAHUS
aTOMHOM SHepruwy,
paaralMOHHON
0C30I1acHOCTH,
CaHUTAPHO-
AMUAEMUOJIOTHYECKOTO
OJ1aromoTyanst
HACEJICHUs, HOPMBI U
MpaBuiia paualiOHHON
0C30I1aCHOCTH;
V-IIK-4.5[1] - Y™meTb
MIPOBOANTH
Pa3bACHUTEIBHYIO
paboty o 6e3omacHoCTH
(yHKIIMOHUPOBAHUU
ADCu i3V ¢
MEPCOHAIIOM U
HACEJICHHUEM,
MIPOXKUBAIOIITUM Ha
HaOII01aeMOi
TEPPUTOPUH;
B-TIK-4.5[1] - Bnagets
KOMMYHHKATHBHBIMA
CIOCOOHOCTSIMM ITPU
paboTe ¢ HaceJIeHUuEM U
MePCOHATIOM

3-1IK-4.4[1] - 3nartb
HOPMBI U TIpaBuja
KOHTPOJIS
paaralMOHHON
0e3omacHocTy HA ADC
u S0V,

V-IIK-4.4[1] - Y™meTb
MIPOCKTUPOBATh
CHCTEMBbI 0€30IaCHOT0
oOparieHus ¢
00JTy4YeHHBIM SACPHBIM
toruBoM (OAT) u




ITonroroBka
CIIELIMAJINCTOB C
dbyHIaMEeHTaTBHOM
¢buzuko-
MaTeMaTHUYEeCKON U
MH)KEHEPHOU
THOJATOTOBKOM IS
MIPOEKTUPOBAHUS U
AKCIUTyaTaluu
SIIEPHBIX YCTAaHOBOK
CO 3HAHUEM OCHOB
HEUTPOHHO-
(bu3nUecKux u
TEIIO(U3UUECKUX
MIPOLIECCOB, SAEPHOU
Y paJualOHHON
0e30MacHOCTH

SnepHble peakTopHl,
SHEPreTUYECKHE
YCTaHOBKH,
TEIJIOTUIPaBINYECKUE
Y HEUTPOHHO-
(du3nUecKre npoueccs
B aKTHUBHBIX 30HaX
SJIEPHBIX PEAKTOPOB,
TETJIOHOCHUTEIN U
MaTepHuabl AEPHBIX
PEaKTOPOB, SIACPHBIN
TOIJIMBHBIN ITUKII,
CHUCTEMBI 00ecIIeueHus
0€30I1aCHOCTH,
CHCTEMBI YTIPABIICHUS
AEPHO-PUZNIECKUMU
YCTaHOBKAMH,
MIpOrpaMMHbIE
KOMILJIEKCHI JJIs
UCCJIEI0BAHUS SIBJICHUMN
Y 3aKOHOMEPHOCTEN B
obnactu Ternopu3uKu
Y DHEPTETUKH, SIEPHBIX
pPEaKkTopoB,
pacmpocTpaHeHus U
B3aUMOJICUCTBUS
W3IIyYCHUS C
00BEKTaMU )KUBOU U
HEXUBOU IIPUPOIBI,
JKOJIOTMYECKHUI
MOHUTOPUHT
OKpPY’KaroIIei cpe/pl,
obecrieueHue
0€30MacHOCTH SIEPHBIX
MaTepuaIoB, 00bEKTOB
1 YCTAaHOBOK aTOMHOM
MPOMBIIUICHHOCTH U
SHEPreTUKHU.
0€30MacHOCTh
SKCILTyaTalluu U
paaralMOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB U YCTaHOBOK;

toruBoM (OAT) u
PagOaKTUBHBIMU
otxonamu (PAO);

Ocnosanue:
[TpodeccuonanbHpIi
cranaapt: 24.028
ITK-10.2 [2] - Cniocoben
K pacuery u
MIPOSKTUPOBAHHIO
OMOJIOTHYECKHUX 3aIUT
U CHCTEM KOHTPOJIS
paauanroOHHON
oe3onacHocT ADC

OcHosanue:
[TpodeccrnonanbHbIM
cranaapt: 24.078

paaOaKTUBHBIMHU
orxonamu (PAO);;
B-TIK-4.4[1] - Bnagets
MaKeTaMH TPUKIIATHBIX
MporpaMM Ui pacyeTa
paHaMOHHBIX
Harpy30K

3-T11K-10.2[2] - 3natb
OCHOBHBIE 3aKOHBI
pacnpocTpaHeHUs
HMOHHU3UPYIOLTUX
W3JIy4eHU! B
OJTHOPOJHBIX U
HEOJTHOPOIHBIX CPEIax;
V-IIK-10.2[2] - YMmeTh
MIPOSKTHPOBATH
CUCTEMBI KOHTPOJIS
paaralMOHHON
0e3omacHocTy Ha ADC
u 0€30I1acHOro
obpamenusi ¢ OAT u
PAO;

B-TIK-10.2[2] -
Bnaners MmeTomamu
MIPOEKTUPOBAHUS
OMOJIOTMYECKUX 3aIlUT
paaraoOHHO-OMACHBIX
00bekToB ADC

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI




Hampasnenus/uenun
BOCITUTAHHSI
[IpodeccuonanbHoe
BOCITUTAHUE

3agauym BocriuTaHus (Koj)

Coznanue ycinoBui,
00eCIeuyrnBaroInX,
dbopMUpOBaHKE KyIbTYPbI
sIepHON 0€30MacHOCTH
(B24)

BocnurarenbHpll TIOTEeHOUA JUCIHUIIIIMH

1 .Mcnonp30BaHue BOCIUTATEIBHOTO
noTeHuuana 61oka nmpodeccnoHamIbHbIX
JTUCIUILINH 1711 GOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SIIEPHON U paJallMOHHON O€30MacHOCTH,
a TaKke COOJI0IeHNE rOCYAApCTBEHHBIX U
KOMMepYecKux TaiiH. 2.Mcnonb3oBaHue
BOCIHUTATEIHHOIO MOTEHIINAJA
CoJIepKaHusl yUeOHBIX TUCIUTUIMH
«AxTyanbHbIE TPOOIEMBI KCIUTyaTAIIH
ADBCy», «OCHOBBI SKOJIOTUYCCKOM
0€30MMaCHOCTH B SIIEPHON IHEPIETHUKED,
«CucTteMbl paguaIiiOHHOTO KOHTPOJIS
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 32 COOJIIOICHNE
JKOJIOTHUYECKON U PaMAllMOHHON
0€30MacCHOCTH MMOCPECTBOM U3YUCHHUS
OCHOBOIOJIararux J0KyMEHTOB 10
KyJbTYpe AepHOI 0€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
opraHaMu, HOPM U TPaBUJI 0OpaIeHus ¢
pPaZOaKTUBHBIMH OTXOJAMHU U SACPHBIMU
Martepuanamiu. 3.Mcnonp3oBanue
BOCIIMTATEIHHOTO MOTEHIINAA Y4eOHBIX
nucturiuH «KOHTpOIbs M TUarHOCTHKA
SIIEPHBIX SHEPTETUUYECKUX YCTAaHOBOKY,
«HanexHocTs 000py10BaHUSI aTOMHBIX
PEaKTOPOB M YIPABICHUE PUCKOMY,
«be301MacHOCTh IEPHOTO TOITUBHOTO
[UKJIa», «S1epHbIe TEXHOIOTHH U
9KOJIOTHSI TOIUIMBHOTO IIUKJIa» AJIs
dbopMUpPOBaHUS THYHON OTBETCTBEHHOCTH
3a coO0IeHNe U obecrieyeHue
KnOep6e30nacHOCTH U MH()OPMAITMOHHON
0€e301acHOCTH 00BEKTOB aTOMHON OTPACIH
yepe3 U3yueHHe BOIPOCOB OPraHU3aIHH
MH(POPMALIMOHHON OE30MTaCHOCTH Ha
00BEKTaX aTOMHON OTPaciid, OCHOBHBIX
MIPUHIIATIOB TIOCTPOSHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/I0B
3aIIUTHI U XpaHSHUS HHPOPMAITUH,
MPUHIIUIIOB TOCTPOCHUS
[TyOOKOAIIICTIOHUPOBAHHOMN M THOKOM
CUCTEMBI O€30MaCHOCTH SEPHO-
du3ngecKux 0OBEKTOB.

4.Vlcionb30BaHHE BOCITUTATEILHOTO
MOTEHIIMANA COIepKaHms OJI0Ka
TUCIUILTUH «DKONOTUs», «CUCTEMBI
paguaMOHHOTO KOHTPOJIs», «OCHOBBI




[IpodeccuonansHoe
BOCIIUTAHUC

Coznanue ycnoBui,
o0ecrneuynBaroux,
dbopmupoBaHue
OTBETCTBEHHOCTH 32
o0ecrieueHue
KrOepOe30macHOCTH
00BEKTOB aTOMHOM OTPACIH
(B25)

9KOJIOTUYECKOM 0e30MacHOCTH B s7IepHON
SHEpreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOH 3KOJIOTUYECKON MO3ULIUN
MOCPEACTBOM H3yUEHHUsSI BOIPOCOB
o0ecreyeHns TaKoro ypOBHS
6e3omacHoctu ADC, pu KOTOPOM
BO3/IEIICTBHE HAa OKPYKAIOIIYIO CPELy,
o0ecreynBaeT cOXpaHeHHE MPUPOIHBIX
CUCTEM, MTOAJEPIKAHUE UX LIEIIOCTHOCTH U
YKU3HEOOEeCTIeunBaIMuX (QYHKIHH, yepes3
paccMOTpPEHHE BOIIPOCOB PaANALIMOHHOTO
KOHTPOJISI [IPH 3aXOPOHEHUH U
nepepabdoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMbIKaHHUS SJIEPHOTO TOIUIMBHOIO [IUKJIA.
1.Micnonb30BaHue BOCIIUTATEILHOTO
noTeHuuana 61oka nmpodeccnoHaabHbIX
TUCIUILINH A7 GOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOICHNE
SIIEPHON U paJHallMOHHON O€30MacHOCTH,
a TaKke COOJI0ICHNE rOCYAAPCTBEHHBIX U
KOMMepuecKux TaiiH. 2.Mcnonp3oBanue
BOCIHUTATEIBHOIO MOTEHIINAJA
COJIepKaHusl yUeOHBIX TUCIUTUIMH
«AKTyanpHbIEe TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI KOJIOTUICCKOMN
0€30MaCHOCTH B SIIEPHON IHEPIETUKED,
«CucTtembl pagualiiOHHOTO KOHTPOJIS
1151 GOPMHUPOBAHUE TUIHOU
OTBETCTBEHHOCTH 32 COOJII0JICHHE
JKOJIOTUYECKON U PaMAllMOHHON
0€30I1aCHOCTH MTOCPEJICTBOM HU3yUEHHUS
OCHOBOIOJIararux J0KyMEHTOB 10
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
OpraHaMM, HOPM M MpaBUJ 0OpaIeHus ¢
pPaZlOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
MmaTepuanami. 3.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINAa Y4eOHBIX
quctuminH «KoHTposs ¥ JuarHocTuka
AJIEPHBIX SHEPTETHUYECKUX YCTAHOBOKY,
«HanexxHocTh 000py10BaHUSI ATOMHBIX
PEaKTOPOB U YIPABICHUE PUCKOMY,
«be3onacHOCTh s1€pHOTO TOMIMBHOTO
UKJIa», «S1aepHble TEXHONIOTHH U
HKOJIOTHS TOTUIMBHOTO IIUKIa» AJIs
dbopMUpOBaHUS THUYHON OTBETCTBEHHOCTH
3a coOII0IeHNE U 00ecTieYeHne
KrOepOe30nmacHOCTH ¥ HH(POPMAIIMOHHOK
0€30MacHOCTH 0OBbEKTOB aTOMHOM OTpaciau
yepe3 U3yueHHe BOIPOCOB OPraHU3aINH
MH(POPMALIMOHHOM OE30MTaCHOCTH Ha




[Ipodeccuonansuoe
BOCIIUTAHUC

Coznanue ycnoBui,
o0ecrneynBaroNnux,
dbopmupoBaHue
OTBETCTBEHHOU
HKOJIOTUUECKOM MO3UIUU
(B26)

00BEKTaX aTOMHON OTPaCiid, OCHOBHBIX
MIPUHITUTIOB TTIOCTPOEHUS CUCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIUTHl U XpaHEHUS] HHPOPMAIIHH,
MPUHIUIIOB TOCTPOEHUS
TyOOKOAIIIETTOHUPOBAHHON 1 THOKOM
CUCTEMBI O€30MaCHOCTH SIEPHO-
¢duznyecKkux 0ObEKTOB.

4. Vcnonbp30BaHME BOCIIUTATEIBLHOTO
MOTEHITHAIA COAep>)KaHus OoKa
JUCLUILIIUH «DKOJI0TUs», «CUCTEMBI
paAraliOHHOTO KOHTPOJIsH, «OCHOBBI
9KOJIOTHUECKOM 0€30MacHOCTHU B SJEPHOM
SHEpreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOM HKOJIOTHYECKOM MO3UIIUU
MOCPEICTBOM M3YUYEHHS BOITPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3omacHoctu ADC, npu KOTOPOM
BO3/ICIICTBHE HAa OKPYKAIOIIYIO CpeLy,
obecreunBaeT COXpaHEHUE MPUPOTHBIX
CUCTEM, OJJIEp>KaHUE X LIETOCTHOCTU U
YKU3HEOOEeCTIeynBaMuX (QyHKIHH, yepes3
pPaccMOTpPEHHE BOIIPOCOB PaUallMOHHOTO
KOHTPOJIS MPU 3aXOPOHEHUH U
nepepaboTKHU SAEPHBIX OTXOI0B, BOIIPOCOB
3aMBIKAHUS SIEPHOTO TOITUBHOTO IIUKIIA.
1.Mcnonp30BaHue BOCHUTATEIBHOTO
noTeHuuana 61oka npodeccuoHaabHbIX
TUCIUILINH A7 GOPMUPOBAHUS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOICHNE
AJIEPHON M paMallMOHHON O€30MacHOCTH,
a TaKke COOJI0JICHNE rOCYAAPCTBEHHBIX U
KOMMepYeCcKux TaiiH. 2.Mcnonb3oBaHue
BOCITUTATEIHLHOTO TTOTECHIIHAIIA
CoJlepKaHusl yUeOHBIX TUCIUTUINH
«AKTyanpHbIEe TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI SKOJIOTHICCKOMN
0€30MMaCHOCTH B sIIEPHON IHEPTETUKED,
«CucreMbl paIMalluOHHOTO KOHTPOJIS»
Uit POPMHUPOBAHNE JIMIHOM
OTBETCTBEHHOCTH 3a COOIO/ICHUE
JKOJIOTHUYECKON U PaMAllMOHHON
0€30MacCHOCTH MOCPECTBOM U3YUCHHUSI
OCHOBOIOJIaralux J0KyMEHTOB 110
KyJIbTYp€ IepHOI 0€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCHUUCKUMU PETYIUPYIOLIUMU
opraHaMu, HOPM U MPaBUJT 0OpaIIeHUs ¢
pPaZMOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
Martepuanamiu. 3.Mcnonbp3oBanue
BOCIHUTATEIHHOTO MOTEHIINAa Y4eOHBIX
qucuurauH «KoHTpoIb ¥ IMarHOCTHKA




STICPHBIX SHEPTETUYECKUX YCTAaHOBOKY,
«HaznexxHOCTh 000PYAOBaHMS AaTOMHBIX
PEAaKTOPOB U YIPABICHUE PUCKOM,
«be30macHOCTh SIEPHOTO TOTITHBHOTO
LUKy, «SIaepHbIe TEXHOIOTHUHU U
9KOJIOTHS TOTUTUBHOTO ITUKJIa) TSI
(bopMHpOBaHUS JINYHOIN OTBETCTBEHHOCTH
3a cOOJIIOIeHNE U 0OecIIeYeHEe
KnOep6e30nmacHOCTH U MH(OPMAITMOHHON
0e30MmacHOCTH 0OBbEKTOB aTOMHOM OTpaciau
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aLuu
nH(GOpPMaIIMOHHOMN 0€30M1acCHOCTH Ha
00BEKTaX aTOMHOM OTpaciii, OCHOBHBIX
NPUHIUIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3alIUTHl U XpaHEeHUs1 HHPOpMaIuy,
HPUHIUIIOB IOCTPOCHHUS
[1yOOKOAIIETIOHUPOBAHHOMN U THOKOM
CHCTEMBI OE30MaCHOCTH SAEPHO-
¢duznyecKkux 0ObEKTOB.

4.Mcnonb30BaHNE BOCITUTATEIBHOTO
MOTEHITHAIA COAEp>)KaHus OoKa
JUCLUIUIAH «DKoa0rus», «CucreMsl
paZuanoHHOTO KOHTPOJIs», «OCHOBBI
9KOJIOTUYECKOM 0€30MacHOCTH B sZIepHON
SHepreTuke» st (OPMHUPOBAHUS
OTBETCTBEHHOM IKOJIOTHYECKOH MO3ULINH
MIOCPEJICTBOM M3yUYECHHS BOTIPOCOB
o0ecrneyeHns TaKoro ypoBHs
6e3onacuoctu ADC, npu KOTOPOM
BO3/ICHCTBHE HA OKPYIKAIOIILYIO Cpeay,
o0ecrieuynBaeT COXpaHeHHE PUPOITHBIX
CHCTEeM, NMOAJEePKAHNE UX IIETIOCTHOCTH U
YKU3HEOOeCTIeYnBaMMX (DYHKIIHH, yepes
paccMOTpeHHe BOIIPOCOB PaIMallMOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUH U
nepepabdoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMBIKaHHS SASPHOTO TOIUIMBHOTO IUKJIA.

S. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:
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* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxpalieHne HaMMEHOBAaHUH (POPM TEKYILEro KOHTPOJIS U aTTECTALUH Pa3/ieiioB:

0O0o03ua | [To1HOE HAMNMEHOBAHME
YeHHe

KU1 KoHTpoJib 110 utoram

3 3auer




KAJIEHJIAPHBIN IVIAH

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

IIp./cem.
, Uac.

JIao.,
qac.

7 Cemecmp

32

0

0

Yacte 1

16

0

0

Jlexknus 1

DHepreTrka u oKpyxaromas cpesa. Msmenenue o6eMoB
NOTpeOIEHUs SHEPTUH B HHAYCTPUAIIBHYIO II0XY U T€HAECHIUH
u3MeHeHus B OyaymeM. CTpyKTypa U pa3BUTHE MUPOBOMA
sHepreTuku. CTpyKTypa TOIUIMBHO-IHEPI€TUUECKOro OajlaHca
(TSB) coBpemennoro obmiecTBa. OCHOBHBIC UCTOYHUKH CBHIPBS
1151 TOba. MupoBbie pecypchl pa3InyHbIX HCTOUHUKOB ChIPbS
111 00ecTIeYeHUs1 SHEProNnoTPeOICHHS YeTI0BEYEeCTBA.
[TepcniexkTuBsl ero obecnieyeHus B Oyaymem. [Ipodiema
HCYEPIIaHUs OPraHUYECKUX UCTOYHUKOB dHEpruu. MupoBon
TEXHUYECKHUN OTCHINAN Pa3JIMYHbIX YHEPIreTHYECKUX
UCTOYHUKOB. COBPEMEHHBIN YPOBEHb U MEPCIEKTUBBI
HCIIOJIb30BaHUs AIbTEPHATUBHBIX HCTOYHUKOB SHEPTUU.
[IpyHUIMIIHATBHBIE TPYAHOCTH HA IIyTH peaU3aliu
albTepHATUBHON YHEPreTUKH. ATOMHAs SHEPTreTUKA.
®dusnvecKre 0CHOBBI AAEpHOM dHepreTuku. Cocras
pUpOHOTO ypaHa. Peaktopsl Ha TermoBbix HelTpoHax (PTH)
u peakTopsl Ha ObICTpBIX HeHTpoHax (PBH). CocTosnue
MHPOBOM SIIEPHOM SHEPreTUKH. POsb SAEpHON SHEPTETUKH B
o0riem sHepronoTpedaeHun. S IepHbIN TOTUTUBHBINA ITUKI
(ATLL). OTKPBITHIN U 3aMKHYTBIH S1€PHO-TOIITMBHBINA ITUKIT
(OATL u 34TLL). OHeprernyeckas 3pHEKTUBHOCTD
MCIIOJIb30BaHUsl IPUPOIHOTO YpaHa B pa3HbIX IIUKIaX
IIPOU3BOACTBA. Pecypchl iAepHOM SHEPTETUKU U MIEPCIIEKTUBBI
ee pa3BUTHA. TEXHUKO-DKOHOMUYECKUE U IKOJIOTMUECKHe
IIpeUMYLIECTBa aTOMHOMN dHEpreTUKU. CpaBHEHHUE SAEPHOU
SHEPreTUKHU CO CTAHIMSIMU Ha OPTaHUYECKOM TOILIUBE.
OO111ecCTBEHHOCTh U Pa3BUTHE S,ACPHON SHEPTETUKH.

Bcero ayutopHbIX 4acoB

2

|0

| 0

Omu1aiig

0

0

0

Jlekuus 2

CoBpeMeHHOE COCTOsIHME aTOMHOM 3HepreTuku. ADC B mupe u
B Poccun, ux ponb u 00bemMbI pou3BoIcTBa. 1015 sepHO
HHEPIreTUKHU B BHIPAOOTKE AIIEKTPUUYECTBA B PA3ITMUHBIX
cTtpaHax Mupa. OCHOBHBIE THUIIBI peakTOpOB. bazoBbie
napametpsl paznuuus. Onpenenenue OAT u PAO.
[Mpuauunuansabie oTau4Kst. COOTHOCUTENbHBIE 00bEMBI U
aktuBHOCTH OST u PAO. Mcrounuku o6pazoBaHus
paanoakTuBHbBIX 0TX0710B (PAO) B Poccuu 1 HeKoTOphIX
CTpaHax ¢ pa3BUTON aTOMHOM 3HepreTukoi. CpaBHEHME
oTpebIIIEMOro €KEroJHO TOIIMBA U MPOU3BOICTBA OTXO0/10B
Ha CTaHLMAX pa3HOro Tuna. TexHosoruueckas cxema
COBpPEMEHHOU aToMHOM 3HepreTuku Poccun. [Iporpamma
pa3BUTHsI aTOMHOM HepreTuku Poccun. OCHOBHBIE TPOOIEMBI
pu 0OpamieHnu ¢ oTpadboTaBIMM siepHbIM TormuBoM (O T)
u PAO u nytn ux pemenus. O6pamenue ¢ OAT B OATL u
3ATLL. KonuuectBo u Temnbl HakorieHust OAT B mupe u B
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Poccun. [Ipo6iiemsl, CBsI3aHHBIE ¢ KOHIIETILUEH MPSIMOTO
3axoponenust OST. HecOanmaHcHpOBaHHOCTH TOTOKOB
BBITPY’KaeMoro u nepepadarsiBaeMoro torausa B 35 TLI.
MouHOCTH NPEaNPUITHI TTO pereHepaluy TOIIUBA.
Hakomnenue u xpanenne OAT B Poccun. Peanuzanus
koHuenuuu 3ATL B Poccuu. [Ipuniunuaneaas cxema
obpamenust ¢ OAT na ADC ¢ BBOP-440 u ¢ BBOP-1000.
Kputnueckoe nonoxenue ¢ xpanennem OAT peaktopoB
PBEMK-1000 na ADC. Xpanenue u nepepabotka
pPaanoaKTUBHBIX 0TX0/10B. Temmbl o6pa3zoBanus PAO na ADC.
IToka3zarenu obpazoBanust PAO mns pasubix Tunos ASC.
[Ipobnematuka nx xpanenust Ha ADC. HamoaHeHHOCTH
XpaHWIMIL )KUIKUX U TBepAbIX PAO. CyMMapHO€E KOIMUYECTBO
PAO B mupe u B Poccun. 3akoHoaaTenbHass KOHUECTILUS
obpamienusi ¢ PAO B Poccun. Otnoxxennsie npo6iemsl Poccun
o OT u PAO.

Jlexnus 3

[TpuHIIUTIBI 1 KPUTEPUH SKOJIOTUUECKON O€30MTaCHOCTH TPH
obpamenuu ¢ PAO. Knaccuduxauus PAO. Hopmbl
paguarmonHoi 6ezonacHoctu (HPB-99), "Canurapusie
npaBuia oOpaeHus ¢ paarnoakTUBHBIME oTxonamu (CITIOPO-
2002)" u apyrue periaMeHTUpYIomue T0KyMeHThl. KaTeropuun
ra3zoo0pa3HbIX, xxuakux u TBepabix PAO. Kareropun PAO ¢
TOYKH 3pEHHUS BEIOOPA KOHUEIIUHN 3aXOPOHEHUSI.
JlonroxuByLIMe U KOPOTKOXKUBYIIME paguonykauasl (JOKPH
u K)XKPH). HopmartuBHBIC ypOBHH YIAEITHHOU U 00BEMHOM
AKTUBHOCTH HanOoJee TOKCUIHBIX PAAHOHYKIHIOB B OTXO/aX.
Knaccudukanus tBepapix PAO no ypoBHIO 3arps3HeHHs
noBepxHocTed. Ob6pamenue ¢ PAO kak cocTaBHas 4acTh
CHUCTEMBI paJIMalIMOHHON 3aIUThl HaceleHusl. EcTecTBeHHbIN
paananuoHHbIN (OH U PETITAMEHTUPOBAHHBIE HATPY3KHU MPU
obpamienuu ¢ PAO. OcHOBHBIE COCTaBIISIONINE
paauanuonHoro ¢ona. CpeqHue 1036l 00TyUeHUsT HACeIECHUS B
mupe u B Poccun. OcHoBHbIe paguonyxiuabsl (PH)
KOCMOT'€HHOT'O ¥ 36éMHOT0 Ipourcxoxaenus. [lepuoss
nonypacnazaa u kiapku PH 3emHoi kopsl. Enqunast konuenmus
paaranoOHHON OE30MaCHOCTH HACEICHUS U
po¢eCCHOHATBHBIX pa0OTHUKOB. KBOTHI HCTOYHHKOB
paauanuoHHOro Bo3aeicTBUA. OCTpoe TyueBOe MOPAKEHHUE U
xponudeckoe obnmydenne. Equnuier omacuoctu. JIJ50 u [T,
Panuanuonnsiil puck. KoHuenmus npuemiaemMoro pucka.
CpaBHEHHE pUCKa OT SAECPHOM SHEPTETHKH C APYTHMHU
dakropamu pricka. OCHOBHBIC TPUHIIUITH HAIIMOHAIBHBIX
koHuenmuit oopamenust c PAO u OST B Poccun n HEKOTOPBIX
3apyOexKHBIX CTpaHax.
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Jlexknus 4

Pacripenienenne n3BieKaeMbIX 3al1acoB ypaHa B Pa3InUHbIX
cTparax mMupa. [Ipon3BoacTBO U MOTpedIeHNE YPaHOBOH PYIBI.
CoBpemeHHas 100bIYa ypaHa [0 OCHOBHBIM CTpaHaM U
NOOBIBAIOIIUM MpeaAnpusaTHsaM. CxeMa pa3meleHus
ypaHoBopyAHbIX paiioHoB Poccuu. I1I'’XO KpacHokameHcKoro
pariona YutuHckoii obsactu. [1manel BBOIA B 9KCIUTYaTaIUIO
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HOBBIX YPaHOBBIX PYJIHUKOB. [Iporuo3 pa3sButus MUpoOBOii
ypaHo100bIBaroIIeit orpaciu. KomnyecTBeHHbIE
XapaKTepUCTUKH TpaHchopManuu ypanoBoit pyasl B ATLI.
[Ipennpustus HavansHou craauu ATL. CoBokynmHOCTh 1
CTPYKTYpa NPEANPHUATHN 1O JOObIYE YPAHOBOU PYIbI.
YpaHOBBII pyAHHK, IPOOMIBHO-000TaTUTEIIbHBIC U
panuoMeTrpuyeckre odoraTuTenbHble (padpuky,
rUIpOMeTaTyprudeckuii 3aBoJ. OCHOBHBIE CITOCOOBI JOOBIYU
ypaHOBO#1 pyibl. OCHOBHBIE CTaIMU MIOJIyYEHUSI YPAHOBOTO
KoHIleHTpaTa. CymMMapHas akTUBHOCTb YPaHOBOH PY/IbI.
O6pa3syromyecs 0TX0bl U MEPHI 110 X H30JISAIHH.
Ocob6ennoctu PAO navanpHOM ctaguu SITL[. OcHOBHBIC
panuonyknuasl (PH) ypanonoObiBaromumx npeanpusTHiA.
PanuoakTuBHBIE OTXO/IBI YPaHOA0OBIBAIOIIUX MIPEANIPUATHI U
UX BO3JECHCTBUE HA OKPYIKAIOILYIO cpefy. XapaKTepUCTUKU
PaIMOAKTUBHOIO 3arpsI3HEHUSI OCHOBHBIX 3JIEMEHTOB
OKpY>KaloIiel cpebl ypaHo100bIBAIOIINX U
nepepabdaThIBAIOIINX MPEANPUATHNA. 3arps3HEHUE aTMOCEPHI
JOYEPHUMHU IPOAYKTAMHU JEJICHUS paloHa. 3arpsi3HEHUE TIOYBBI
1 BOJIbI BOKPYT YpaHO100bIBAIOIIUX MTPEATIPUSITHIA.
XBOoCTOXpaHWIHIEe. MOIHOCTh SKCIIO3ULIMOHHOM 03Bl 110
MEPUMETPY U B LIEHTPE OrpakIaroiei 1amobl.

Jlekums S

ObecneueHne paguaioOHHON 0€30MMaCHOCTH MPH JIMKBUIAIINH,
KOHCEpBAIMU U MepenpopUINpOBaHNN YPaHO100bIBAIOIINX
NpEanpUATHil. XapaKTepUCTUKA OCTATOYHOIO PAIMAIIMIOHHOTO
3arpsi3HEHUS] HEKOTOPBIX 00BEKTOB KOHCEPBUPYEMBIX
YpaHoI00BIBAIOIINX U MTepepadaThIBAIOIINX MTPEATPUITHIA.
XapaKkTepHble TapaMeTPbl U30JSLUN PEKYIbTUBUPYEMBIX
00BEKTOB OT OKpY’KaroIen cpepl. Paguannonnas o6cTaHOBKa
Ha ObiBieM npennpustiun JITTI "Anmaz". Jlo30BbIe HAarpy3Kku
YPaHOA0OBIBAIOIIMX MPEANPHUATUI HA IEPCOHAT U HACEJICHHUE.
PerpocniekTUBHBIN aHAIU3 U3MEHEHUs JO30BbIX Harpy30K
YpaHOA00BIBAIOIINX MPEANPUATHI CO BpEMEHEM Pa3BUTHUS
sepHoi sHepreTuku. OOpaieHne ¢ ra3000pa3HbIMU
pagunoaktuBHbIMU oTX0Aamu (I'PO). Knaccudukanus I'PO.
OcHOBHbBIE paJallMOHHBIE XaPAKTEPUCTUKH I'a3000pa3HbIX
paauoHyKIUI0B. brojgornuecku 3HauMMble paguOHyKIHIbI.
OCHOBHbIE UICTOYHHMKH U paJiMalluOHHbIE XapakTepucTuku ['PO
Ha ADC. AKTHUBalIMOHHBIE T'a3bl U Ta3000pa3HbIE MPOTYKTHI
nenenus. KoHuenTyanbHble pa3indyus ra3000pa3HbIX 0TX0/10B
PEaKToOpOB C BOJOW MO/ AaBJICHUEM (JIBYXKOHTYPHBIX) U
KUISIIUX PEaKTOPOB (OAHOKOHTYPHBIX). DKEKTOP
KoHJieHcaTopa peaktropa PEMK u GaitnacHast cucteMa 04uCTKU
TEIUIOHOCUTES TIEPBOTrO KOHTYypa peakropa BBOP.
AxTtuBHOCTE ' PO 1 X KOTUYECTBO HAa peakTopax pa3IndyHOTO
tuna. ConocTaBUTENbHBIN aHAN3 0000IIEHHBIX OIIEHOK
BBIOPOCOB U COPOCOB PEAKTOPOB PA3IMYHOIO THIIA.
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Jlexknus 6

Bri6pocer 1 copocst ADC Poccuu. ['ogoBbIe 1oTycTHMBIC
BBIOPOCHI PaJIMOAKTUBHBIX ra30B U a’po3oieid Ha ADC ¢
PBMK, BBOP u bH. U3menenus 1omycTuMbIX BEIOPOCOB €
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1999 r. BrinonHeHne HOPMaTUBHBIX TPEOOBAHUIA.
Pannonyknuansiii coctaB BeiOpocoB ADC ¢ peakTopaMu
pasHoro tuna. CpaBHEHHE KOHIIEHTPALIMN €CTECTBEHHBIX U
TEXHOT€HHBIX PaJAHOHYKIUOB B IPU3EMHOM BO3/yX€, B [10UBE
u B BoJie paifoHoB ADC. X 3aBUCUMOCTb OT PACCTOSIHUS 10
uctoyHuka. CpaBHEHHE C AOMYCTUMBIMU KOHIICHTPAIUSIMH.
3anac NpOYHOCTH PeaIbHOTO paiuallMOHHOTO BiusiHUs ADC
Ha OKPY>KaIOIIYI0 Cpey MPU HOPMAJIbHOM 3KCILTyaTalllu.
ABapuiiabie BEIOpOCHl. OIIEHKH MOIIHOCTH J103bI 00Ty4eHUs
oprann3MoB B paiioHax ADC Npu MITATHBIX YCIOBUAX
skciutyaTanuu. CpegHue MHAUBUAYAJIbHbIE U KOJJIEKTUBHBIC
JI030BbI€ HArpy3ku BozaeicTBust ADC ¢ peakTopaMu pa3HOro
TUIA HA HaceJeHue U nepconan. CHUKEHUE JO30BbIX HArPYy30K
3a MOCJEAHME JIBa IeCATHICTHS. BBIOPOCH 1 COpOCHI
MPEINPUATHIA 110 epepadoTKe TOIUINBA, UX MPUHITUIHAILHEIE
oTiiunst oT ADC. Ouuncrtka ['PO oT paguoHyKInuI0B U OT
PallMOAaKTUBHBIX a3po3oiiell. DPPEKTUBHOCTh OUUCTKH
ra30a’po30JbHBIX BEIOPOCOB. MeTo bl o0e3BpekuBanus [ PO:
OCHOBHbIE MTPOMBILIIEHHbIE MeTOABI Ae3akTuBauuu ['PO.
Cucrema ouncTKH razo00pa3Hbix 0Tx0/10B Ha ADC:
ra3rojbAephl BEICPKKHU U paaroxpomaTorpaduyeckas
cuctema. OCHOBHBIE OTIEpAIUU TEXHOJIOTUYECKOTO ITHKIIa
ourcTkH razoB Ha ADC. OCHOBHbIE TEXHUYECKUE MTOKA3aTeNIN
OTEYECTBEHHBIX YCTAHOBOK OYUCTKH razoB ADC ot
pPaanoakTUBHOCTH. [[pUHIIMNINANTBHBIE TEXHOJIOTHUECKUE
cxembl yctaHoBOoK razoounctku COI' u YITAK.
Koadduuuents! ancopounu. @uibTpanus adpo3oie.
TexHn4IeCKrne XapaKTePUCTUKHU a3PO30JIbHBIX (DUIIBTPOB.

Jlexnus 7

OO6pareHue ¢ KUAKAMH pagrnoakTuBHbIMU oTxonamu (JKPO).
Nctounuku XXPO u ux konmuuectBo. CucreMa oOpamieHus ¢
KUIKAMH pagunoakTuBHbIMU oTxonamu (JKPO) na ADC —
cucrema rnepepaboTKH TpamnHbix BoJ. CHcTeMa OYUCTKU BOJBI
IIEPBOT0 KOHTYpa; CUCTEMa OYMCTKH OacceliHa BBIIEPIKKH;
crcTeMa XpaHeHHsI U IepepabOTKU TEIJIOHOCUTEIS; CUCTEMa
OYMCTKH BOJIbI IAPOT€HEPATOPOB, KOTIOBOM BOJBI M BOJBI
KOHTPOJIbHBIX OaKOB; BO/IbI I€3aKTUBAIIMH TOMEIICHUH 1
000pyI0BaHUs; HEOPraHU30BaHHbIE MPOTEYKH. bak TparHbIxX
BOJI. 'oMoreHHbIe (KyOOBBI OCTaTOK) U F€TEPOreHHbIE
(mynbnbl GUIBTPOMATEPUATIOB) )KUIKUE OTXO/IBI.
KonnuectBennsie nmokasarenu obpazoBanus JKPO B rog u ux
XapaKTePUCTHUKH JIJISl pa3HbIX TUIIOB OT€YECTBEHHBIX
peakTtopoB. CTpyKTypHas cxema (pOopMHUPOBaHUS OTXO/IOB B
000py/1I0BaHUU CUCTEMBI TpanHbIX BoJ. [leproanynocts
o0ciry)kuBaHus (pereHepanys, B3pbIxjaeHue) GUIbTPOB CUCTEM
crnenBo10ouucTki (CBO) 1 nepruoguyHOCTh THAPOBBITPY3KHU
¢GWIBTPOB. AKTUBHOCTD U PAJAMOHYKJIHIHBINA COCTaB
TOMOTEHHBIX U T€TEPOreHHbIX KUAKNX 0TX0/10B Ha ADC.
Mertoab! obpamienus ¢ XKPO. Tepmuueckue METOIBI.
VYcTanoBkM riy6okoro ynapupanus. Cxembl BhITAPHBIX
anmnapaTtoB. CTENeHb OYUCTKU KOHJEHCATA U CTENIEHb
KOHIEHTPUPOBAaHUS 0TX0/10B. COpOIIMOHHbBIE METOAbI OYUCTKH.
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JluHamuueckasi COpOIusi: KATHOHUTBI 1 aHUOHHTHI
(MOHOOOMEHHBIE CMOJIBI) U CTATHYECKAst COPOITHS.
MemOpaHHBIE METO/IBI: 0OPATHBIM OCMOC, ANEKTPOIHATIN3 U
ynbpTpaduibTpanus. Kimaccudukamus XKPO mo meTonam
oOparnieHus u knaccudukanus xuakux PAO snepHo-
HHEPTreTUYECKUX YCTAHOBOK U METOJIOB HX IEepepabOTKH B
3aBHCUMOCTH OT coJiecofiepxkanus. TexHonornyeckas cxema
nepepadOTKU OTXOAO0B CPEAHET0 M HU3KOTO YPOBHEH
akTUBHOCTH. CxeMa XpaHEeHHUs1 OTPadOTaBIIMX HOHOOOMEHHBIX
¢bunpTpoB B KyboBoro octatka Ha ADC.

Cemunapckoe 3ausitue 1
CemecTpoBbIi KOHTPOJIb. TECTOBBI KOHTPOJb 3HAHUM.
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Jlexnus 8

Pannoxumuueckuii 3aBox (PX3) mo nmepepaboTke 00rydeHHOTO
toruBa. OCOOEHHOCTH Ta3000pa3HbBIX BEIOPOCOB
PaIMOXMMHUYECKUX 3aBOJI0B. MOIIHOCTh Ia30a39P030JIbHbBIX
BbIOpocoB PX3 u comyTcTByIONIME 10361 00TyUSHHS
HaceseHus. ['mo0anbHOe pauoakTUBHOE 3arps3HEHNe
6uocdepsl. BeIOpock! 1 cOpoCkI I1100aNbHBIX paAMOHYKINI0B
Ha ADC n Ha PX3. OxnpaeMple KOJUIEKTUBHBIE JO3EI
oOurydenus HacesneHus. Paguannonnas oocranoska Ha [10
"IMasxk! |. Beiopocsl 1 cOpockl paanoHykian1oB Ha KOxxHOM
VYpane ¢ 1948 r. BocrouHo-Y panbckuil pagi0aKTUBHBIN ClIE]
(BYPC). Tepputopuss BYPC. [InoTHOCTB 3arpsi3HEHUS TTOYBBI
tepputopuu BYPC ocHoBHBIMU paguonyknuaamu 90Sr u
137Cs. CymmapHO€ paJioaKTUBHOE 3arpsI3HEHHE TIOWMBI PEKU
1 Boabl pexku Teun. J[MHaMuKa OLIEHOK JO30BBIX Harpy30K Ha
KHUTeNlel HaceJIeHHBIX ITYHKTOB BAOJb peku Teun. CpaBHEeHUE
paavallMOHHOIO U XUMHUUYECKOTO PUCKA IS JKUTEJIEH IIOCEIKa
Hosoropwusiii, pactiosioxennoro Bosm3u [10 [1Masik( .
CoBOKyIHbBIE MACIITA0BbI 3aTPSI3HEHHS U O0JTyUEHUS HaCEJICHUS
Ha 000poHHBIX NpeanpusTusax Poccun. Pagnoxumudeckas
nepepaboTka 00Iy4eHHOT0 TOIUIMBA. BogHbIe METO B
nepepadotku OAT: "mypekc (Purex) - mponecc”. Kuakue
OTXO/JIbI BBICOKOM yenbHOM akTUBHOCTH (OBY A). AKTUBHOCTD
u TeroBslenenne OBYA. OuncTka 1 KOHIEHTPUPOBAHUE
KHJIKAX OTXOJIOB BHICOKOTO YPOBHS akTUBHOCTU. OOpaleHue ¢
xunakumu PAO nHa 3aBogax mo nepepadotke OAT. Cxema
obpamienus ¢ JKPO I10 "Mask". Kontponupyemoe xpaneHue
pactBopoB OBV A: o6Gecrnieuenue temMnepaTypHOro pexxuma
XpaHEeHHUs, KOHTPOJIb Ha/l 6€30MaCHBIMHM KOHIICHTPALUAMHI
B3pPbIBOOIIACHBIX Ia3000pa3HbIX OTXOJ0B U PaJUallMOHHO-
XUMHUYECKUMH ITpoueccamu. Vcronb3yeMble pe3epByapsbl s
m3ossinun Kugkux OBY A u MeTonbl BX XpaHeHwUsl.
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Jleknus 9

Obparienue ¢ TBEpAbIMH pagnoakTUBHbIMU oTxoaamu (TPO).
Hctounuku u xapakrepuctuku TPO. Metoasl nepepaboTku
TBepAbIX 0TX0A0B. Cxxuranue roprounx TPO u npeccoBanue
otxoz0B. [lepepaboTka Metanueckux PAO. OTBepxkaeHue
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PAO. Ilepeox KPO B tBepabie popmel. [Ipumensiemsle B
MHUPOBOH MPAKTHKE METOABI OTBEPKAeHUs. JlOCTONHCTBA U
HEJ0CTaTKU UCMOJIb3yEMBIX METOA0B OTBEPkKACHU. PUNKO-
XMMHMYECKHAE OCHOBBI IIPOLIECCOB OTBEpkAeHUs. 1lapameTpsl,
XapakTepu3yroiue HeoOX0AMMbIe Ka4yecTBa BEBICOKOAKTHBHBIX
OTBEPKICHHBIX OTXO0B. BUTyMUpOBaHKE KUIKUX OTXOOB.
OmnpiT 6utymMupoBanus JKPO B cTpaHax ¢ pa3BUTOM siiepHON
SHEPreTUKON. XapaKTepUCTUKH OUTYMHBIX KOMIIAyH/I0B.
ArnmapaTtypHoe opopMmiIeHHEe OUTYMUPOBAHHUS.
[Tpombinennsie OutymaTtopsl. [lementupoBanue PAO.
JlonmycTUMBbIE Mpeeiibl KauecTBa HEMEHTHOIO KOMIIAyH/a.
Kanpnunanma u octekiioBeiBanue Xunkux OBVYA.
OpHOCTaAUNMHBIN U JBYXCTaAUMHBIN POLIECC OCTEKJIOBBIBAaHUS
xuakux BAO. KonTteiiHep 11 nepeBO3KU U CYyXOro XpaHeHUs
otBepkaeHHBIX PAO. Ilokazarenu padots! iasurens I11-500.
Temnodusznueckne xapaKTepUCTUKH OCTEKJIOBAHHBIX OJIOKOB U
repMETUYHOI0 KOHTEHHEepa /11 uX XpaHeHusi. CpaBHEHHE
XAapaKTEPUCTHK OTBEPKICHHBIX PAa3INYHBIMU METOJAMHU
IpoAyKTOB. OCHAIIEHHOCTh 0TeuecTBEHHBIX ADC
yctaHoBkamHu 1o niepepadbotke PAO. ObOpaienre u XxpaHeHne
OAT na ADC. IlpunosepxHocTHOE cyxoe xpaHeHue OAT u
OCTEKJIOBaHHBIX KOMIayHA0B. [IpoexT xpanunuina
OCTEKJIOBaHHBIX OTXOOB C BO3YIIHBIM OXJIaKIEHUEM.
[IpoektHble pemenus cuctem obpamenus ¢ PAO ADC HoBoro
MOKOJICHHUS: METO/1 CEJIEKTUBHOW COPOLIMH, YCTAHOBKU
rIIyOOKOro yrapuBaHUs /10 COJIEBOro IJIaBa, IEMEHTUPOBAHKE
PaZMOaKTUBHBIX COJIEBBIX KOHLEHTPATOB, HOBbIE MaTEPHAIIBI
JUIs. IMMOOUITN3aIlMU PaJUOHYKINIOB U JIp.

11 CeMmunapckoe 3ansiTue 2 Bcero ayiuTopHBIX 4acoB
JHoknan u obcyxaeHue pedeparon 2 | 0 | 0
Omnunaiin
0 K |0
12 Jlexnus 10 Bcero ayutopHbIx 4acoB
Ooparenue ¢ otpadoraBmuM saepHbM TormuBoM (OAT). 2 K [0
[Tapamerpsl TBC u TB3:10B. HexkoTopsie TexHUYECKHE Owuuaiin
XapaKTEPUCTUKH TOIUIMBA U AKTUBHOM 30HBI OT€YECTBEHHBIX 0 0 0

peakTopoB pa3HOro tuna. PU3NKo-XUMHYECKUE U
KOJIMYECTBEHHBIEC XapAaKTEPUCTUKHN HAKOIIJIEHHBIX ITPOYKTOB
JIeJIEHUs1 U TPAaHCYpaHOBBIX 371eMeHTOB (TY D) B BHIrpYKEHHOM
TOIUIMBE PEAKTOPOB. BrIropanue s1epHOro ToIInBa B
peakTope. [ 1yOnHa BbIrOpaHusi, XapaKTepHble 3HAUYCHUS
r7TyOUHBI BBITOPAHUS JJIS pa3IMYHBIX PeakTopoB. OCHOBHBIE
xapaktepuctuku u coctaB O T. U3oronuslit coctaB OAT:
aKTUHOU/IbI (MaJible aKTUHOUIbI) U IIPOTYKTHI JIEIEHUS.
Panuanuonnsie u TerioBele xapakrepuctuku OAT:
akTuBHOCTHb O T, MOIIHOCTB 103BI K OCTATOYHOE
terioBbaenenue ot OAT. 3smeHeHune paaualioHHbIX U
TEIUIOBBIX [TAPAMETPOB CO BPEMEHEM. XapaKTEPHbIE IEPHUOBI
BpeMEHHM U1 criaja akTuBHOCTU. Crian sHeproBoiaeneHust OAT
peakropoB BBOP-1000 u PEMK-1000. PagnoTokcu4HOCTH
OJIT. CymectBytomue konuenmuu 3axoponeruss PAO u OAT.
Knaccudukaius coBpeMeHHbIX METOJI0B NO3€MHON U30JISLIUU




PAO. Bpewms mzomsiiuu PAO. [MpuHnunuanbHbele 0COOCHHOCTH
cucteM 3axopoHeHus PAQO: 6ecnipenieIeHTHO JUTTEIbHBIN
CPOK M3O0JISILIMU U OTIPEAEIIAIONIAs POJIb IPUPOIHBIX
(ecTecTBeHHBIX) OapbepoB Oe30macHOCTH. HEBO3MOKHOCTH
MOJTHOMACIITAOHOTO HATYPHOTO SKCIIEPUMEHTA U (PaKTOP
HeornpeaeneHHocTu. 3axoponenne PAO B reosiornyeckue
dopmanuu. [IpuHIKI MyTbTHOAPBEPHOI 3AIUTHI IPH
3axoponennn PAO. TpeGoBaHus U KpUTEPUU OLICHKH
reOJIOTUYECKOU cpeapl. I'eonornyeckue cpeasl 1uist
3axopoHeHusi PAQO: ckaJibHbIE Y TJIMHUCTBIE TOPOIbI, COJISHBIC
¢dopmanuu. HantmonanbHelie mporpammsl 3axoponenust PAO B
HEeKOTOpbIX cTpaHax. [Ipoekt FOkka-MayHTHH.
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Jlexkmusa 11

M3onsimusa cpenne- u Hu3koakTuBHBIX PAQO. be3onacHoCTh nx
IIPUIIOBEPXHOCTHOI'O 3aXOpOHEHUA. KpuTepuu 1 npuHIUIIBL.
30HBI a3palvy U 30Hbl aKTUBHOTO BOJI0OOMEHA.
IToBepxHocTHBIE Xpanunuia PAO, pernaMenTanus paiioHa
pa3MenieHus XpaHWIUIIA U BEIOOP TUIOIAKH JIsI
3axopoHeHus. Ouenka konnuectsa PAO Ha Tepputopun
Poccun. O0meHannoHaaIbHBI MOTHIBHAK M BO3MOYKHOCTH
cucreMsl [ |Panonl]. XapakTepuCTUKU JEHCTBYIOIINX
xpaaunui PAO crienkom6uratoB "Pamon". OnbIT oOpamieHus
¢ PAO MocKkoBCKOTro Hay4yHO-ITPOU3BOJICTBEHHOTO
oowenuuenus [ |Pamon! . [Ipuponnbie ycmoBus paiioHa
pasMeIeHHs U pa3pe3 TeoorHIecKoi (hopMariyu.
Cy1iecTBylole TEXHOJIOTHYECKHE MPOLIECCHl U YCTAHOBKH.
3axopoHenne PAO B IpUNOBEpXHOCTHBIX XPaHWIUIIAX.
Cxewmbl xpanuaui TBepabix u xugkux PAO. PazpaboTka
HOBBIX TeXHOJOTHH. HeraTuBHbIE 0COOCHHOCTH pa3MEIICHUS
Jlenunrpanackoro cnerkomOuHaTa. [IpumoBepxHOCTHOE CyXoe
xpanenue O T. Onbit KpacHosipckoro I'opHO-XxuMHuueckoro
koMmOuHata (I'’XK). CTpouTenbCcTBO U BBOJI B IKCILTyaTaIUIO
«cyxoro» Bozayxooxyaxaaemoro xpanunuma OAT na ['XK.
Konnernmus o6pamenns ¢ PAO, oOpa3yromumMucs npy CHATUA
ADC c akcmtyarauun. XapakTepUCTUKU PaJuOaKTUBHBIX
MaTepUasoB, MOAJEKAIIUX XpaHeHuto. PaccmaTrpuBasimecs
BapuaHThl 3axopoHeHus PAO. IIpakruka 3axoponenus PAO B
Poccuiickoit ®enepanuu. ['myounnoe 3axoponenue XXPO B
MOPHUCTHIE reosiornyeckue popmanuu. I eosornueckas cxema
MIOJIMTOHOB TJTyOMHHOTO 3aXOPOHEHUS KUJKHUX OTXOIOB.
[TpakTrka obecrieyeHns U BHITIOJIHEHUS YCIOBUI 0€301MacHOCTH
Ha OT€YECTBEHHBIX MOJUrOHax 1o 3axopoHeHuto JKPO.

Bcero ayiuTopHbIX 4acoB

2 |0 |0

Owntaiin

0 0 0
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Cemunapckoe 3ansitue 3
Joknan u obcyxaeHue pedeparon

Bcero ayiuTopHbIX 4acoB

2 [0 |0

Owntaiin

0 |0 | 0
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Jlekums 12

Kpurnueckuii 0630p ATLL. CoBepiieHCTBOBaHHE
TPaJMLMOHHBIX U pa3pabOTKa HOBBIX TEXHOJIOIHH 0OpaIieHus
¢ PAO. Tpancmyrtauus PAO. Otaenenrie Majiblx akTHHOUIOB
(MA) or BAO u acnextsl nepepadotku OAT. 3ATL] c
00bIuHOM nepepaboTkoi TormuBa ("mypekc (Purex) -

Bcero ayiuTopHsIX 4acoB

2 |0 [0

Omniaiig

0 0 0




mporuecc"). [Ipobnemsr nepepadoTku oTpadoraBmero MOX
ToruinBa. Bkiag Am u Cm B akTUBHOCTE OTXOJOB U
BO3MOXXHOCTH MX TpaHCMyTallud. MHOTOKpaTHOE
peunkaupoBanre MA 1 NpOAYKTOB JIETICHUS B PEAKTOpax.
[TepepaboTka TormuBa ¢ MA. [ToBTOpHOE N3TOTOBJICHHE
cBexkero TormmBa. OneHKa BbIro1 OT TPAHCMYTAIUH JIJ1s
6e30macHOCTH OOpAIIEHHUS C AICPHBIMU OTXOAAMHU.
CormnocraBieHue JByX CTpaTEruil CHUKEHUSI pUcKa OT
AKTUHOUJOB: [ |BbIIEJIEHUE U3 OTXO0JIOB + TpaHCMyTaus | u
Cmpsimoe 3axoponenue OAT( . Tpaucmyrarusa PAO ¢
[IPUMEHEHUEM YCKOpUTENIeH BapraHThl TEXHOJIOTHYECKUX
matdopm ATL] B 0603pumom Oyaymiem. [IpoekTHOE BuieHHE
00JIMKa MEXYHApOAHOTO LieHTpa 1o obparuenuto ¢ PAO u
OAT. Coznanue 3amknyToro AT na ®I'VIT «I'XK».
KonnuecTBo )KUAKUX OTXOA0B BHICOKOW y/I€IbHONW aKTUBHOCTH
(OBYA) nipu pa3ubix MeTogax nepepadborku. HeBoabie
metoabl nepepadbotku OST. Ilepepadbotka OAT GbicTphIX
peaktopoB. OnbITHO-AeMOHCTparmoHHbI eHTp (O11]) Ha
OTI'VII «I'XK» o orpaboTke HHHOBALIMOHHBIX TEXHOJIOTUH

nepepabotku OAT ADC.
16 Cemunapckoe 3ansatue 4 Bcero ayiuTopHbIX 4acoB
Joxmnan u obcyxaeHue pedeparon 2 | 0 | 0
Ownnaitn
0 | 0 | 0

CokpalieHHble HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o3na | [lotHOe HAaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOoTHOTEKCTOBBIN MaTepuall
I1J1 ITomHOTEKCTOBEIE JIEKIIMHA
BM Buneo-maTepuaisl

AM Aynino-Matepualibl

[Ip3 [IpezenTanuu

T Tectsl

OCM DJIEKTPOHHBIE CIIPABOYHBIE MaTEPUATIbI
ncC NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

OcBoeHMe NUCHUIUIMHBI IPOXOAUT B OCHOBHOM IO TPAJAMLIMOHHON CXeMe B aKTUBHOW (hopMme.
B JIeKIIMOHHOM Kypce HIMPOKO HCIIONb3YIOTCS WIIOCTPATUBHBIN U PAa3gaTOYHbIM MaTEpHall, a TaKkKe
TEXHUYECKUE CPEICTBA IJIs JEMOHCTPALUHU CIIANIOB.

7. ®OHJ OHEHOYHBIX CPEJICTB




@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,

pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS TIO JTUCIIUTLTHHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS

TIpeACTaBJICHA B CJICIyIONIEH TabmuIie:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)
IIK-1 3-TTK-1 3, K-8, KI1-16
V-TIK-1 3, KH-8, K1-16
B-TIK-1 3, K1-8, K1-16
I1K-10.2 3-I1K-10.2 3, KU-8, K1-16
V-I1K-10.2 3, KH-8, KI1-16
B-ITIK-10.2 3, K-8, K1-16
T1IK-2 3-11K-2 3, KH-8, K1-16
V-IIK-2 3, K1-8, K1-16
B-IIK-2 3, KU-8, K1-16
T1IK-4 3-T1K-4 3, KN-8, K1-16
V-TIK-4 3, K1-8, K1-16
B-IIK-4 3, KH-8, KI1-16
VK-8 3-VK-8 3, K-8, KI1-16
V-VK-8 3, KH-8, KI1-16
B-VK-8 3, K1-8, K1-16
TIK-1 3-T1IK-1 3, KU-8, K1-16
V-TIK-1 3, KH-8, KI-16
B-IIK-1 3, K1-8, K1-16
11IK-4.2 3-11K-4.2 3, KH-8, KI-16
V-TIK-4.2 3, K-8, KI1-16
B-IIK-4.2 3, KU-8, K1-16
I11IK-4.4 3-11K-4.4 3, K1-8, K1-16
V-11K-4.4 3, KU-8, K1-16
B-IIK-4.4 3, KH-8, KI-16
I1IK-4.5 3-ITK-4.5 3, K1-8, K1-16
V-1IK-4.5 3, KH-8, K1-16
B-IIK-4.5 3, K1-8, K1-16

HIxkanbl oeHKU 00pa3oBaTeILHbIX JOCTHKEHHU I

[Ikama Ka)XA0ro KOHTPOJIHHOTO MEPOIPHUATHS JIGKHUT B mpenenax orT 0 10 yCTaHOBICHHOTO
MakKCUMAaJILHOT'O Oajuia BKJIFOUMUTENILHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe M MPEACTABISIET COO0H CyMMYy OallJIOB, 3apa00TaHHBIX CTYJCHTOM IIPH BBITOJTHECHUH
3a/laHuil B paMKax TEKYIIEro U MpOMEXKyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUs K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI
OI_ICHKa «OTJINYHO)» BBICTABIIACTCS
90-100 5 oMo A CTYIICHTY, €CIH OH rnzf601<o Y TIPOYHO
YCBOMJI POTpaMMHBIN MaTepual,
HNCYCPIBIBAKOMIIE, ITOCIICA0OBATEIIBHO,




YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C IPAKTHUKOM, HCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOIIO» BBICTABIISAETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYIIECTBY
M3Jaraer ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJIECTBOPHUTEIBHO

BBICTABIISIETCS CTYJICHTY, €CIIM OH HMEeT
3HAaHMS TOJIBKO OCHOBHOT'O MaTepuaia,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «Y0081€emMEopUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KEHHU IPOTPaMMHOI0 MaTepHaIa.

OneHKa «HEeyI0BIETBOPHTEIHHOY
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOW YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omuOKku. Kak npasuio,
«HEYO0B1eMBEOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 621.039 b 43 benas kuura siaepHoi snepreTuku. 3aMkHyThIi SATL] ¢ OpIcTpbIMH peakTopamy : ,
Mocksa: I'VITI HUKHOT, 2020

2.621.039 181 ObecneueHue 6€30MaCHOCTH OOpAICHUS C PAAMOAKTUBHBIMH OTXOJIaMH MPEAPUATHI
SIIEPHOTO TOTLTUBHOTO IHKIIA : yueOHoe mocodue , Mockaa: JIO'OC, 2012

3. 621.039 K89 Paauoskosnorus u paguaiioHHas 6€30macHOCTb (MCTOPHS, TOX0/IbI, COBPEMEHHOE
cocTosiHue) : yueOHoe nocobue /g By3oB, Mocksa: HUIIKI] Bocxoa-A, 2011

4. OU b19 Okcmuryatanus ADC Y.1: Pabota ADC B a3Heprocuctemax; 4.2: ObparieHue ¢
paJlOaKTUBHBIMM OTX0JaMu , , MockBa: HUAY MU®U, 2011

5. DU O-23 Obparmienue ¢ oTpabOTABIIMM SIICPHBIM TOIUIMBOM U PAJMOAKTUBHBIMHU OTXOJaMH B
aTOMHOM SHEpreTHkKe : yueOHoe nmocooue as By3os, H. H. JlaBunenko [u ap.], Mocksa: MUDU, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:



1. 50 O-75 OcHOBBI PKOJIOTHH U OXpaHbl OKpY>Karolel cpebl : yuebHoe nocodue A By30B, B. B.
Bonstko [u ap.] ; pen. : A. U. Kcenodonros, Mocksa: MUDU, 2008

2. 50 C22 Panmoskosorus : yuebHoe nocobue /i By3os, B. K. Caxapos, Cankr-IlerepOypr: Jlaub,
2006

3. 50 116 be3onmacHOCTh YenoBEKa M OKPY KaIOIIEH Cpeibl B SIACPHOM SHEpreTuke : yued. mocodue amis
By30B, M. II. [Tanun, O. I'. CkotaukoBa, M.: MUDU, 2006

4. 621.039 O-23 OGpamierue ¢ 0TpabOTABIINM SIEPHBIM TOIIMBOM U paIMOaKTUBHBIMH OTXOJIaMH B
aTOMHOM 3HepreTuke : yuebHoe nocoodue g By3oB, H. H. JlaBunenko [u ap.], MockBa: MUDU, 2007

5. 61 Y-57 OcHOBBI paaraliiOHHON Oe30macHOCTH YenoBeka : , 0. B. UeuéTkun, JlumutpoBrpan:
I'HII HUHUAP, 2008

I[MPOI'PAMMHOE OBECITEYEHUE:

CriennanbHOE IporpaMMHOE obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHMTIIMHBI

CriennanpHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU JJISA CTYAEHTOB

[Tpo6nema oOpamennss ¢ PAO Bo3HuKIa (PaKTUYECKH C CaAMOT0 Hadaiga MPOMBIIUICHHOTO
OCBOCHHSI aTOMHOUM SHEPreTUKU. TeM He MeHee, UCTOpUYEeCcKu Borpocam xpaHeHuss PAO yaensmock
BTOPOCTETICHHOE 3HAY€HHWE II0 CPAaBHEHHUIO C BOIMPOCAMH CO3MIaHUS W JKCIUIyaTallik OOBEKTOB
aTOMHOM SHEPreTHKU, HAayKu W mpombiiuieHHOCTH. "Konmenmus oOpamenus ¢ PAO" B CCCP
OTCYTCTBOBaJIa, a B Poccuu Oblna BBeneHa nmpukazom Munatoma P® toisko 16.03.2000r.

OO111eCTBEHHOCTh MHOTUX CTpaH, B TOM YHCIE CTpaH — MPOU3BOAMTENCH SIIEpHON IHEPIHH,
MpoJoKaeT O00CYXIaTh BOMPOC O HEOOXOAMMOCTH pa3BUTHUS sAepHON HsHepretuku. Cpeactsa
MaccoBOW MHPOPMAIUHU OIEHUBAIOT MEPCIEKTUBBI CPEIHECPOYHOTO PA3BUTHS SIIEPHON DHEPTETUKH B
JUana3oHe OT CTarHaluy [0 YABOCHHOIO pocTa. J[oirocpodHsle MpPOrHO3bl MHUPOBOM ATOMHOMH
SHEPTeTUKU BEChbMa IMPOTHBOPEYUBHI, UYTO OTpakaeT M OTHOIIEHHWE K HeW oOmecTtBa, U
HEOIAronpusATHYIO ISl Hee KOHBIOHKTYPY, MU HACTPOCHHUS B CaMOM SACPHOM COOOIIECTBE TMOCIe
HEYJaBIICICS TOTBITKH PEITUTh BCE €€ MPOOJIEMBI C XOY.

Cpa3y crnenyer OTMETHTh U MOAYEPKHYTh, YTO BaKHEWIIass mpoOiieMa aTOMHOW HAayKd H
TexHukn — mnpobnema m3oisiimu PAO m OSAT - He 3aBUCHUT OT TOro, OyaeT U B JajgbHEHIIEM
pa3BUBAThCS AJEpHAs PHEPreTHKa U KaKUMH TeMnamu, Wik HeT. Hakorennsie Oonee, yeM 3a 50 met
PAO u OST yxe camu mo cebe co3many TPyAHO pelIaeMyro HayYHYIO U TEXHHYECKYI0 TpoOiiemy.
Pa3paboTka ¥ COBEpIIEHCTBOBAHWE METOJIOB, a TAKXKE MPAKTHKA PAIMOHAIBHOTO U 0€30MacHOro



oOpalleHus: ¢ 0TXOAaMHU, 00pa3yoIUMKCS B MPoLecce PabOThl aTOMHBIX YHEPreTHUECKUX YCTAaHOBOK
BCEX THUIIOB, SIBJISIETCS aKTyaJIbHOMW 3aJjaueil B HACTOSIIEE BPEMS U HE YTPATUT CBOEHM aKTyaJIbHOCTH B
OyTyliem.

[TocTaBnennas mpobiiema 6e3omacHoro odpamieHus u 3axopoHeHus PAO u OST HOcuT BO
MHOTOM KOJHMYECTBEHHBIH XapakTep, OHA CTPATETHYECKH 3aBHCHUT OT OOBEMOB YXke€ HAKOIUIEHHBIX W
MOCTOSTHHO 00Opa3yIomuxcsi OTXOJ0B M OT COOMIoJeHHMs OamaHca MEXIy MPOU3BOACTBOM U
yruiauzanuen orxonoB. IlosTomy npu M3ydeHuUu Kypca HEOOXOIMMO OINUPATHCS HAa CaMble CBEXHE
KOJINYECTBEHHBIE II0KA3aTENIN KaK 0T€YECTBEHHOI'0, TAK U MUPOBOI'O IIPOU3BO/ICTBA.

N3yuenne Kypca (paKTHUECKU U HAYMHACTCS C U3JI0KEHUSI KAYECTBEHHOTO M KOJMYECTBEHHOTO
COCTOSIHUSL Jlen B paccMmarpuBaeMoil orpacian. OObeMbl M HecOaJTaHCHMPOBAHHOCTH ITOTOKOB
oOpasyronmxcsi U yrwinsupyeMbix PAO u BBITpY’KaeMOro M3 peakTOpoB U MepepadaThIBaeMOro
TOIIMBA O0YCIIOBUIJIM KPU3UCHOE MOJIOXKEHHUE B PEIICHUN TPOOJIEMBI.

CooTBeTcTBYIOIIEE TEMATHUECKOE HAINpPaBICHHUE IOJPa3yMEBAeT PACCMOTPEHHUE CIEAYIOLIUX
BOIIPOCOB.

ATtomHas sHepreTrka B Mupe U B Poccun. OOparienue ¢ paguoaktuBHbiMH oTxonamu (PAO)
KaK COCTaBHasl YacTb CUCTEMBbI PaIUallMOHHON 3alllUThl HACEIECHUS.

OHepreTuka U okpyxarouas cpena. CTpykTypa ¥ pa3BUTUE MHPOBOW DHEPreTHKH. ATOMHas
sHepreTuka. SAnepusiii TormmBHbINA UKA (ATL[). OtkpeiTeiii u 3amkHyTeId ATL[. ADC B Mupe u B
Poccun, ux ponab u 00beMbl Tpou3BoACcTBA. OCHOBHBIE MPOOIEMBI MPU OOpaIleHHH ¢ OTPa0OTaBIIUM
sanepubiM TormuBoM (OSIT) m PAO um mytn ux pemenus. Knaccudpukamuss PAO. TlpuHumner u
KPUTEPHH YKOJIOTHIECKOH Oe3omacHocTH rpu obpamennn ¢ PAO.

N30exars obpazoBanus PAO naxe npu HOpMaJIbHOM 3KCIUTyaTallud S€PHO-3HEPTETUYECKUX
YCTAHOBOK HE INPE/CTaBIIAETCS BO3MOXKHBIM. PaanoakTHBHBIE OTXO/bI 00pa3yroTcs Ha BCEX 3Tamax
snepHoro tomauBHoro nukiaa (ATL): npu noObiue u nepepaboTKe ypaHOBOW py/bl, W3TOTOBIECHUH
TOIJIMBA Ul SIZIEPHBIX PEaKTOPOB, pereHepaluy 00Jy4YeHHOIO TOIUIMBA, SKCIUIyaTallud U BBIBOJE U3
9KCIUTyaTallul  sAAepHBIX O0BEKTOB. C TOYKM 3peHHsl AaJbHEWIIEro 3aXOpOHEHHs OTXOAO0B U
BozaeicTBus ATL] Ha Guocdepy HanbombIIee BHUMAHUE MIPEICTABISAIOT 00bEMbI, HAKaIJIMBAaeMbIe Ha
HavaJdbHOM cTaguu J0OBIMM M TepepaboTKH pynael, npu skciuryatrauud ADC u mpu pabote
paauoxuMuueckux 3aBonoB. Otu cragun ATL[ paccmarpuBaroTcs HWHAMBHIYaJIbHO B paMKax
CJIEYIOIINUX TEMATHUK:

[Ipeanpustus HayaneHOM cTaauu STLI.

OOpasyromecs OTXOAbl M Mepbl IO HX H30JALMU. PaguoakTHBHBIE  OTXOJBI
YPaHOJOOBIBAIONIMX NPEANPUATHH W HUX BO3ICHCTBHE Ha OKpyXkawolrylo cpeny. OGecrnedeHne
panuanoHHONH  Oe30MacHOCTH MpH  JIMKBUAALMHM, KOHCEpBalMM M HepenpopuinpoBaHUH
YPaHOJOOBIBAIOIIMX MPEANPUATHI.

OO6pamienue ¢ ra3000pa3HBIME paaroaKTUBHEIME oTxonamu (I'PO).

OcHOBHbIE HMCTOYHMKM M paauanuoHHble xapakrepuctuku ['PO. AxtuBHocts I'PO m ux
Kom4aecTBO. BeiOpockl u copockl ADC u npeanpusaTuii mo nepepadoTke Tormsa. [[030Bbie HArpy3KH
BO3JelcTBUS Ha HaceneHue u mepcoHan. Ouuctka ['PO ot paauonyknmunoB. Ouuctka I'PO ot
paMOaKTUBHBIX a3pPO30JIEH.

OO6pareHue ¢ KUAKAMH paguoakTuBHbBIMU oTxonamu (JKPO).

Hcrounnku XXPO m ux kommdectBo. Meroasl obOpamenus ¢ JKPO. TexHomorndeckas cxema
nepepaboTKU OTXOMOB CPEJHEr0 M HU3KOIO YPOBHEH akTMBHOCTH. OYMCTKAa U KOHUEHTPHUPOBAHUE
KHUJIKAX OTXOJOB BBICOKOTO YpOBHS akTHUBHOCTH. OOpamienue c sxuakumu PAO Ha 3aBomax mo
nepepabotke OAT.



OCHOBHBIE TOJIOKEHUS, KOTOPBIE JOKHBI YSACHUTH CTYJIEHTHI MO MEPBOM YacTH MPOrpamMMBbl,
CBOJATCS K CIEAYIOMINM ITyHKTaM:

1. Knaccudukanus paanoaktuBHbiXx 0TX0A0B (PAO) M OCHOBHBIE perIaMeHTUPYIOIINE
JIOKYMEHTBI 110 OOpaIeHUIO C HUMHU.

2. OcHoBHbIE paguoHyKIuAbl pu oopamennu ¢ PAO u OSAT u ux xapakTepucTHKU.

3. CTpyKTypa npou3BOICTBEHHOT0 KoMIuiekca 1 PAO ypaHOo100bIBAIOIIMX TTPEATPUITHIA.

4. BeiOpocsl 1 cOpockl pa3nmuuHbiX npeanpustail AT u ux BIusHIE HA OKPYIKAIOIIYIO CPEAY.

5. Jlo30Bble Harpy3kH Ha HAaCcEJIE€HUE U NIEPCOHAI OT Pa3IMYHBIX CTAJIUN SIACPHOTO TOIJIMBHOIO
nukna (SATLI).

6. OcHOBHBIE HCTOYHHMKHM U XapakTepucTuku PAO u oTpaboTaBIIEro sIEPHOTO TOILIMBA
(OAT).

7. MeToap! ounctku razoodpasusix PAO.

8. Metoapl oOpamieHus ¢ xxuakumu PAO.

9. TexHOIOTHYECKHE CXEMBI TI0 IepepaboTKe ra3000pa3HbIX, KUAKUX U TBepabix PAO.

[IpoBepka 3HaHMII 1O MEPBOM YACTH MPOrpaMMbl IMPOBOJMUTCS B PaMKaX CEMECTPOBOIO
KOHTpOJIA. MakcumalibHas OIIeHKa 3a MePBbIN UTOTOBBIIl KOHTPOIb COCTABISAET 25 0aioB.

Crnenyromas 4acTh Kypca MOCBsIIeHa crenuduyeckuM mpodnemam otBepxkiaeHus KPO u
pPacCMOTPEHHIO COBPEMEHHBIX TPEJCTABICHUA O METoJax OKOHYaTelbHOW wu3oisiuuu  PAO.
AHanu3upyroTCs CIEAYIOINE TEMATHKU:

Pamnoxumudeckwii 3aBo1 10 nepepadoTKe 00TydeHHOTO TOTUINBA.

[Tapamerppr TBC wu T1B3710B. DPU3NMKO-XUMUYECKHE U KOJMYECTBEHHBIE XapaKTEPUCTUKU
HAKOIUICHHBIX MPOJIYKTOB JEJEHUS U TPaHCYpaHOBBIX 3yieMeHTOB. OCHOBHbIE paJUallIOHHBIE U
terioBbie Xapaktepuctuku OSAT. N3MeHeHue paualimOHHBIX U TEIUIOBBIX MapaMETPOB CO BPEMEHEM.
XapakTepHble TEpUOAbl BpEMEHH IJiA chajga aKTUBHOCTH. COBOKYINHBIE MacIITaObl 3arpsi3HEHUS U
o0y4yeHHs] HaceleHUs Ha OOOpPOHHBIX MpeAnpustTusix Poccuu. Dkonormueckas obcranoBka Ha [10
Masik.

OOparnienue ¢ TBEpAbIME paguoakTUBHbIME oTXxoaamu (TPO).

Ncrtounuku u xapakrepuctuku TPO. Otepxkaeane PAO. IlepeBon XKPO B TBepabie (hOpMEI.
Paznuunbie metonbl otBepxaAcHUA. OnbiT ourymupoBanus JKPO, neMeHTHpoBaHuE paiiOaKTUBHBIX
COJIEBBIX KOHIIEHTpaTOB U Ap. Metozsl 3axoponenus TPO. Cxuranue roprounx TPO.

Knaccudukanmsi COBpeMEeHHBIX METOI0B TT013eMHOM u3ossiiuu PAO.

['eonoro-runporeosoruyeckrue MPeANnOChUIKH Moa3eMHOT0 3axopoHeHust PAO. O6ocHOBaHME
YCIIOBUH JIOKAJIU3allMU BBICOKOAKTUBHBIX 0TX0/A0B U OST B riy0OKHX MOJ3EMHBIX T€OJOTHYECKUX
dbopmarusax. Bo3MokHbIE TEXHUYECKHE PEIICHHS JIOJITOBPEMEHHOTO XPaHEHHsI BBICOKOAKTHUBHBIX
orxonmoB u OST B momsemHBIX coopyxkeHusix. ['nmyOunHOe 3axoponenue JKPO B mopuctsie
reojorudeckre (opmanud. MareMaTH4ecKue METOAbI pacdera TapaMeTpPOB XPAaHWIHI] H
MormibHUKOB PAO u OST.

[TpunoBepxHocTHoe xpanenue PAQO.

W3omnsmus cpeane- u HU3koakTuBHBIX TPO. be3onacHOCTh MPUIIOBEPXHOCTHOIO 3aXOPOHEHUS
paaroakTUBHBIX 0TX0J0B. Kputepuu u npuHiunsl. O0meHauoHaIbHbI MOTHIIBHUK U BO3MOKHOCTH
cucteMbl [ |Pamonl]. Omnwir oOpamenus ¢ PAO MOCKOBCKOTO Hay4HO-TIPOU3BOJACTBEHHOTO
oowvenunenus [|Pagonl]. [IpunoBepxuoctHoe cyxoe xpanenue OAT.

[TpremneMocTh TOTO MU MHOTO CHOCc00a 3aXOPOHEHHUS elle He ObUTa MPOJEMOHCTPUPOBAHA B
MPOMBIIIJICHHBIX MacmTabax HUTIE B MHPE M HAXOIUTCS B CTaAWM HAYYHBIX M ONBITHO-
KOHCTPYKTOPCKHMX pa3paboTok. OJHAKoO yke ceddac CTajo IOHSATHO, YTO KOMILJIEKCHO PpELIMTh
npobieMy TONBKO B paMKax MpPONIUIBIX TpeACTaBIeHHE He ynactcs. Heo0XomammMo COBMECTHTH



HAKOIJICHHbI HAy4YHbIH W TEXHMYECKHH ONBIT C HOBBIMH pa3pabOTKaMu. OTH BOIPOCHI
paccmaTpuBaroTCs B paszene:

Hogeie Texnonoruu odpamienus ¢ PAO.

Kputnueckuit 0030p ATLl. CoBepuieHCTBOBaHHE TpPAaJULIUOHHBIX U pa3paboTKa HOBBIX
texHosoruit oopamenns ¢ PAO. TpancmyTtarus PAO. OrieHka BBITOJ] OT BBIICTICHUSI U TPAHCMYTAITUN
Ui 6e30MacHOCTH oOpallleHusl ¢ SAepHbIME 0TX01aMu. COIOCTaBJI€HHE JIBYX CTPaTErvil CHU)KEHUS
pHUCKa OT aKTUHOMJIOB: BbIIEJICHHE U3 OTXOA0B + TpaHcMyTalus u npsimoe 3axopoHenue OST.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIMU IJI5 IPENOJABATEJEN

JlucuuIuinHa OTHOCUTCS K Mpo(ecCHOHAIbHOMY ULHMKIy JucuuiuinH. Kypce mocBsieH
BOIpocaM 0e30macHoro obparmieHus ¢ paguoakTuBHbIMU oTXomamu (PAQO) u meromam mepBUYHON H
JOJTOBPEMEHHOM M30JIALIMKM 3ITHX OTX040B. Ha mnepBoM »sTame aHalIM3UpPYIOTCS COBPEMEHHOE
COCTOSIHME U MEPCIEKTUBbI Pa3BUTHUS SJIEPHON IHEPIETUKH U CBSI3aHHBIE C ITUM 00bEMBI TOIEKAIINX
3aXOPOHEHHMIO PAJAMOAKTUBHBIX OTX0A0B. IlogpoOHO paccMarpuBaroTcsi KiaccuHKaUs OTXOOB,
OCHOBHBIE€ MCTOYHHMKM M XapaKTEPUCTUKH Pa3IUYHbIX (ra3000pa3HbIX, >KUIKUX WIH TBEPABIX)
pPaAMOaKTUBHBIX OTX0A0B. OCHOBHOE BHHUMAaHHE B Kypce YAENEHO OOpalleHHI0 ¢ OTpabOTaBUIMM
anepHbiM TOIMBOM (OST) M C BBICOKOAKTHBHBIMM JKUIKUMH U TBEPJbIMU paJHOAKTHUBHBIMU
OTXOZaMH, MeToJaM TIepepaboTKM W crmocobaM 3aXOpoHEeHMs. AHaIM3upyercs mpobiema
TPaHCMYTAIlMH PAJUOAKTUBHBIX OTXOJOB, OLIEHUBAETCS €€ APPEKTUBHOCTh MO CPABHEHHIO C MPSMBIM
3aXOpPOHEHHEM OTpadOTaBIIEro SAEPHOro TorumBa. KpaTko m3maratoTcst mpoOiiembl 0e30macHOCTH
SIIEPHOT0 KOMILIEKCA, MUCCIAEAYIOTCS M aHAIM3UPYIOTCS KaK MPOM3OILIEININE, TaK U THIOTETUYECKHUE
aBapHy Ha SJAEPHO-TEXHUUECKHUX YCTaHOBKAX.

CrpykTypa Kypca pa3OuTa Ha OTAENbHBIE TEMaTHYECKHE HaIlpaBJICHUS, CBA3aHHbIE OOIIEH
uneosnorueil. [Ipy n3nokeHuu COOTBETCTBYIOLIETO MaTepHala ¢ Halleld TOYKU 3PEHUS B HUX JIOJKHBI
OBITh OTPAKEHBI CIEAYIOLINE OCHOBHBIE TIOJIOKEHUSI.

AToMHas sHepreTuka B Mupe U B Poccun. Obparienue ¢ paguoaktuBHeIMu otxogamu (PAO)
KaK COCTaBHAs 4aCTb CUCTEMbI PAIUALIMOHHOM 3aIlUThl HACETICHMS.

OHepreTuka M okpyxatouas cpena. CTpykTypa M pa3BUTHE MHPOBOW IHEPreTUKH. ATOMHas
sHepretuka. Snepusiii TormuBHBIA UK (ATL[). Otkpeiteiit u 3amkayThI ATL[. ADC B Mupe u B
Poccumn, ux posb u 00beMbl pon3BoaAcTBa. OCHOBHBIE MPOOJIEMBI ITPU 0OpaIIeHUH ¢ OTpabOTaBIINM
aaepabiM TommuBoM (OST) m PAO u nmytu ux pewenus. Knaccudukanus PAO. Ilpunnunsl u
KPUTEPHUH IKOJIOTHIECKOM Oe3omacHocTH npu obparenuu ¢ PAO.

[Ipennpusitus HavansHou craauu ATLI.

OOpasyronecs OTXOAbl M Mepbl MO WX H30JAUMH. PaguoakTHBHBIE  OTXOJIBI
YPaHOJOOBIBAIONIMX NPEANPUATHA W HUX BO3ICHCTBHE Ha OKpyXkawouyio cpeny. OGecrnedeHue
panuanoHHONH  0e30MacHOCTM MpH  JIMKBUAALMHM, KOHCEpPBAlMM M NepenpopuiInpoBaHUH
YpaHO100BIBAIOIIUX MTPEATIPUATHIA.

Oopamenne ¢ ra3000pa3HbEIMA paaroakTUBHBIMU oTxoxamu (I'PO).

OcHOBHbIE HMCTOYHHMKU M paauanuoHHble xapakrepuctuku ['PO. AxtuBHocts I'PO m wux
KoJm4ecTBO. Bb1Opockl u copockl ADC u mpeAnpusTHii o epepadoTke ToruBa. [[030BbIe HArpy3Ku
BO3JeiicTBUS Ha HaceneHue W nepcoHan. Ouuctka ['PO ot pamuonykimmmoB. Ouumctka ['PO ot
PaAMOAKTUBHBIX a’PO30JICH.

OOpareHue ¢ )KUAKUMH paguoakTUBHbIMU oTxoxamu (JKPO).



Uctounuku XXPO u ux xonmuectBo. Meronsl obpamienust ¢ JKPO. Texnonoruyeckas cxema
nepepaboTKU OTXOJIOB CPEJHET0 M HHU3KOTO YPOBHEH akTHBHOCTH. OYHCTKAa M KOHUEHTPHUPOBAHHE
KHUJKUX OTXOJOB BBICOKOTO YpOBHSI akTUBHOCTH. OOpamieHue c¢ xuaxkumu PAO Ha 3aBomax 1o
nepepabotke OAT.

Pannoxumudeckuit 3aBoj1 1o epepadoTke 00TydeHHOTO TOTUTHRA.

[Tapamerper TBC u TB3710B. DPU3MKO-XMMUYECKHE W KOJUYECTBEHHBIE XapaKTEPUCTUKHU
HAKOIUICHHBIX TPOJIYKTOB JAEJEHUS U TPaHCYpaHOBBIX 3yieMeHTOB. OCHOBHBIE pagUAllIOHHBIE U
TeruioBble Xapakrepuctuku OST. 3MeHeHne paaAralliOHHBIX U TEIUIOBBIX MapaMETPOB CO BPEMEHEM.
XapakTepHble MepHObl BPEMEHU i chaja akTUBHOCTU. COBOKYMHBIE MacIITaObl 3arps3HEHUs U
o0JydeHus] HaceleHus Ha OOOPOHHBIX NpeanpusaTHsx Poccuu. Dxonormueckas obcranoka Ha [10
[IMasx![].

OOpartenue ¢ TBepAbBIME paguoakTuBHEIMU oTxoaamu (TPO).

Ucrounuku n xapakrepuctuku TPO. Oteepxkaenue PAO. [lepeon XKPO B TBepabie (popMEI.
Paznuunpie metonbl otBepxkaAcHUA. OnbiT outymupoBanus JKPO, neMeHTHpoBaHUE paMOaKTUBHBIX
COJIEBBIX KOHLEHTPATOB U Jp. Metobl 3axopoHeHust TPO. Cxxuranue roprouux TPO.

Kiaccudukanmsi COBpeMEHHBIX METOI0B T1013eMHOM m3osiuu PAO.

I"'eosioro-ruiporeosornyeckre MpeArnocbulKM Mmoa3eMHoro 3axopoHeHus PAO. O6ocHoBaHue
YCIIOBUH JIOKAJIM3allMM BBICOKOAKTUBHBIX 0TX070B U OST B riry0OKMX MOA3EMHBIX I'€OJIOTMYECKHX
¢dopmanuax. Bo3MOXXHbIE TEXHHYECKHE PELICHHS JOJITOBPEMEHHOTO XPAaHEHUS BBICOKOAKTUBHBIX
orxogoB u OST B mnomsemHBIX coopyxeHusix. [nyounHoe 3axoponenue JXPO B mopuctsie
reoyiorndeckne Qgopmanuu. MareMaTHUeCKHe METOABl pacueTa TapaMeTpoB XPaHWIHI] U
MormibHIKOB PAO u OST.

[TpunoBepxnoctHoe xpanenue PAO.

W3omnsmus cpeane- u HU3koakTuBHBIX TPO. be3onacHOCTh MPUIIOBEPXHOCTHOTO 3aXOPOHEHUS
paaroaKkTUBHBIX 0TX0J0B. Kputepuu u npuHiumnsl. OOIeHaMOHATBHBI MOTHIIBHUK U BO3MOKHOCTH
cucrembl Pason. OnbiT obpamienuss ¢ PAO MoCKOBCKOro Hay4HO-ITPOU3BOICTBEHHOTO OObEAMHEHUS
Panon. ITpunoBepxHocTHOE cyxoe xpanenue OST.

Hogsie Texnonorun obparmienus ¢ PAO.

Kputnueckuit 0030p ATLl. CoBepuieHCTBOBaHME TpPAaJULUOHHBIX U pa3pabOTKa HOBBIX
texHosoruit oopamenus ¢ PAO. TpancmyTtarust PAO. OrieHka BBITOJ] OT BBIJICTICHUSI U TPAHCMYTAIlUU
Juis 6e30MacHOCTH oOpallleHusl ¢ SAepHbIMU 0TX01aMu. COIOCTaBJIEHUE JIBYX CTPAaTEruil CHHU)KEHUS
pHUCKa OT aKTUHOMJIOB: BbIIEJICHHE U3 OTXOA0B + TpaHcMyTalus U npsimoe 3axopoHenue OAT.
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