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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 pacuutan Ha BBITYCKHUKOB, MpeArojaraimux pabotaTb B AaTOMHOW OTpaciu
MPOMBIIITIEHHOCTH. JIJ1s mpoXoXkaeHus Kypca HeoO0XoAuMa IpeaBapUTeNbHasl MOArOTOBKA B paMKax
BBICILIETO 00pa3oBaHusl B O0JIACTH SJEPHON U paJuallMOHHON (DM3MKH, BKIIOYas BOMPOCHl (PU3MKH
PEaKTOpOB U JO3UMETPUH, U B 00JIACTH peIIeHHs ypaBHEHUI MaTeMaTH4ecKoi GpU3MKH.

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

Kypc pacuntan Ha BBIIYCKHHUKOB, IpeINOJarariux paboTat B AaTOMHOM oOTpaciu
IIPOMBIIIICHHOCTH, OCOOCHHO B 001acTu oOecrmeueHus SAEpHOM M paguallMOHHOM Oe3omacHOCTH
aTOMHBIX TEXHOJIOTHH, MOCBSAIIEH BOIpocaM 0e30MacHOro OOpalleHusl ¢ PaJuOAKTUBHBIMU OTXOJaMHU
U METOJlaM NEpPBUYHOM M JOJTOBPEMEHHOW HM3O0JSALMM 3THX OTX010B. [lonpobHO paccmarpuBaroTcs
Kiaccu(UKalusi OTXOJOB, OCHOBHBIE HCTOYHHMKHM M XapaKTEPUCTUKU PA3IUYHBIX (ra3000pa3HbIX,
KHUJIKAX WM TBEPJBIX) PAlMOAKTUBHBIX 0TX0J0B. OCHOBHOE BHUMAaHHUE B Kypce yJIeIeHO 00paIIeHuto
C OTpa0OTaBIIMM SAEPHBIM TOIUIMBOM U C BBICOKOAKTHBHBIMU JKMIKMUMHU U  TBEpPABIMU
PaAMOaKTUBHBIMU OTXOJaMH, METo/laM MepepaboTKU M CcrocodaM 3aXOpOHEHMs. AHaIU3UpPYETCs
npo6sieMa TpaHCMYyTallMK pPaJAMOAaKTUBHBIX OTXO0/0B, OLIEHUBAETCS €€ d3PPEKTUBHOCTD 110 CPABHEHHUIO C
MPSIMBIM 3aXOPOHEHHEM OTPa0OTaBLIETO AEPHOTO TOILUIMBA.

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

3HaHUI ) TPOPECCUOHATLHOMN IS TETLHOCTH:

3apaua
npogeccuoHaIbLHOM
nesiteabnoctu (3I11)

MIPOSKTHPOBAHHKE,
CO3JIaHHUE U
IKCILTyaTaIus
ATOMHBIX CTAHIIUHA U
JIPYTHX SICPHBIX
HEPTeTHYECKUX
YCTaHOBOK,
BbIpa0aTHIBAOIINX,
npeoOpasyromux 1
HCTIOJIB3YIOIIUX
TETJIOBYIO U SIZICPHYIO
SHEPTUIO0, BKII0Yas
BXO/ISIIHAE B UX COCTAB
CUCTEMbI KOHTPOJIS,
3aIUTHI, YIIPABICHUS U
obecrnieueHus aepHoOi
U paJualOHHON
0€e30macHOCTH

MIPOEKTUPOBAHHUE,
CO3/1aHHE U
JKCILTyaTalus
ATOMHBIX CTaHLMH 1
JPYTUX SIAEPHBIX
JHEPreTUYECKUX

O0beKT Wi
00J1aCTh 3HAHUSA

Teropu3nuecKue
SHEPreTUYECKUe
YCTAaHOBKH KakK
00BEKTHI
YeI0BEUYCCKON
JIeSITeIIbHOCTH,
CBSI3aHHOM C UX
CO3JaHHEM U
AKCIUTyaTaluen

AJ1epHO-PU3NYECKUE
MIPOLIECCHI,
MIPOTEKAOIIUE B
00opy0BaHUU U
YCTPOMCTBAX IS
BBIPaOOTKH,

Kon n naumenoBanue
npo¢eccHoOHATBLHON
KOMIIeTEeHIIUM;
OcHoBanue
(mpogeccuoHaTILHBIN
cranaapt-I1C, ananu3
OIbITA)

oprT: aHI/I3aLII/IOHHO-ynpaBJ’IeH‘leCKI/Iﬁ

[TIK-2.1 [1] - Ciocoben
BBIOMPATH U
000CHOBBIBAThH
MEpOTPUSTHS,
HaIpaBJICHHBIC HA
obecrnieueHue
0€301acHOCTH
nepconana ADC,
HACEJICHUS U
OKpYKaroIIen CpeIbl

Ocnosanue:
[TpodeccrnonanbHbII
cranaapt: 24.071

Hay‘lHO—I/ICCJ'ICI[OBaTeJ'ILCKI/Iﬁ

[IK-2.2 [1] - Cnnocoben
IPOBOJUTH (hrU3HYECKHE
9KCIIEPUMEHTHI 110
OIIPEACIICHUIO
XapaKTEPUCTHK ITOJIEH
U3IIy4YEHUH, TOTOBHOCTb

Kon n HaumenoBanmue
HHAUKATOPA
AOCTHKEHH S
npogeccuoHAIbHOU
KOMIIEeTEeHIIUH

3-TIK-2.1[1] - 3natp
3aKkoHbI Poccuiickoi
®denepanun B 0071aCTH
MCIIONIb30BaHUSI aTOMHOM
SHEPIruu, pagualuOHHON
0e30IMacHOCTH,
CaHUTapHO-
AMUIAEMHUOJIOTMYECKOTO
Onaromnosy4us
HaCeJIeHUs, HOPM U
MPaBWJI PaIuALIMOHHOMN
0e30IMacHOCTY ;
V-IIK-2.1[1] - YmeTb
MIPOBOAUTH
Pa3bSICHUTEIIBHYIO
paboTy o O6e3omacHOCTH
(GYHKIIMOHUPOBAHUU
ADC c nepcoHanoM u
HaCEeJICHUEM;
B-I1K-2.1[1] - Bnanets
METOaMH
TUTAHUPOBaHMSI paboT MO
obecrieueHue
0e30MacHOCTH
nepconana ADC

3-TIK-2.2[1] - 3natb
MeTosl U cpencTBa
MaTeMaTUYECKOMN
00paboTKu pe3yabTaToOB
IKCIIEPUMEHTATHHBIX
HCCIICIOBAHUM |




YCTaHOBOK,
BBIPa0ATHIBAIOIIINX,
peodpasyronux u
HCTIONB3YIOMUX
TEIJIOBYIO U SIACPHYIO
SHEPTHIO, BKITFOUAs
BXOJSIIME B X COCTaB
CHUCTEMBI KOHTPOJI,
3aIUTHI, YIIPaBICHUS U
oOecrnieueHus AaepHOI
Y paaualOHHON
0€301acHOCTH

npeoOpa3oBaHus U
HCIIOIL30BaHUS
SJIEPHOU U TEIUIOBOU
SHEPTUH;
0€30IMacCHOCTh
IKCIUTyaTaIluu 1
paaualMOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB U
YCTaHOBOK;

K pa3paboTke
JIO3UMETPUYECKOM,
pagvoOMETPUYECKON U
CHEKTPOMETPUYECKON
anmnapaTypsl JUIs
paguanoHHOTO
KOHTpOJIS;

OcHosanue:
[TpodeccuonanbHbIN
crangapt: 24.078

HpOI/I3BOIlCTBCHHO-TCXHOHOFI/I‘ICCKI/II‘;I

MIPOCKTHPOBAHHKE,
CO3/1aHUE U
IKCILTyaTaIus
aTOMHBIX CTaHIIUN U
JIPYTUX AACPHBIX
JHEPTEeTHUECKUX
YCTaHOBOK,
BBIpa0ATHIBAIOIIUX,
npeoOpasyomux 1
HCTIOJIB3YIOIIUX
TEIUIOBYIO U SIICPHYIO
SHEPIHUI0, BKIIHOYAs
BXOJISIINE B HX COCTaB
CHCTEMBI KOHTPOJIS,
3aIIUTHI, yIIPABICHUS U
o0ecrieyeHus SAepHON
U paJualiOHHON
0e30MacHOCTH

MIPOEKTUPOBAHUE,
CO3JlaHUEC U
JKCIUTyaTauus
aTOMHEIX CTaHIIUA U
JIPYTUX SIIEPHBIX
SHEPTETUUECKUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
npeodpasyronux u
HCTOJIb3YIOIINX
TEIJIOBYIO U SIACPHYIO

MPOIIECCHI KOHTPOJIS
apaMeTPOB, 3aIUTHI
U TMaTHOCTUKHA
COCTOSIHUS SIA€PHBIX
IHEPTETUUECKUX
YCTaHOBOK;
MH(pOPMaIMOHHO-
U3MEpPUTEIIbHAS
amrmaparypa u
OpraHsbl yIpaBiIeHus,
CHCTEMBI KOHTPOJIS,
yIpaBleHus,
3alIUTHI 1
o0ecrieueHHs
0e30macHOCTH,
POTrPaMMHO-
TEXHUYECKHE
KOMILJICKCHI
WH()OPMAIMOHHBIX U
YOPaBISIONIUX
CHCTEM SIIEPHBIX
HHEPreTUUECKUX
YCTaHOBOK
IpOIeCcChl KOHTPOJIS
apaMeTpPOB, 3AIIUTHI
U TMarHOCTUKH
COCTOSIHUS SIZIEPHBIX
HHEPreTHYECKUX
YCTaHOBOK;
nH(GOPMaIMOHHO-
U3MEpPUTEITbHAS
anmaparypa u
OpTraHbl yIpaBJICHUS,
CUCTEMBI KOHTPOJIS,

ITIK-10 [1] - Crrocoben
MIPOBECTH OLIEHKY
SJIEPHOU U
paaralMOHHON
0€30MacHOCTH MPU
AKCIUTyaTalluu U BbIBOJIE
13 SKCIUTyaTaluu
SIIEPHBIX
SHEPTETUYECKUX
YCTaHOBOK, a TAKXE MpH
oOpalieHuu ¢ siACpHBIM
TOILUTMBOM U
PaINOaKTUBHBIMU
OTXOJdaMH

OcHosanue:
[TpodeccuonanbubIi
cranzapt: 24.028,
24.033

ITIK-11 [1] - Cnocoben
aHaJM3UPOBATh
TEXHOJOTUU MOHTaXa,
PEMOHTA U IEMOHTaXa
obopynoBanus 10V
MPUMEHUTEIBHO K
YCIIOBHUSIM COOPYKEHHUS,
IKCILUTYaTAlUH U CHATHS
C dKCIUTyaTaluu
sHeprobiokoB ADC

V-IIK-2.2[1] - Y™meTb
paszpabaThIBaTh HOBBIC
OJIOKM AETEKTHPOBAHUS
JIO3UMETPUYECKOM,
pPaaOMETPUUYECKON U
CIIEKTPOMETPUYECKOU
anmnaparypsl ;
B-ITIK-2.2[1] - Bnanets
Metronukamu
MPOBEACHUS PUINIECKUX
AKCIEPUMEHTOB

3-TIK-10[ 1] - 3HaTh
KPUTEPUU STCPHOMN U
panuaMOHHON
oe3omacHocTH SIDY;
V-IIK-10[1] - ymeTb
MPOBOJUTH OIICHKHU
AIEPHOU U
paauanoOHHON
Oe3omacHocTH S0V,
B-IIK-10[1] - BnageTh
METOJaMH OLICHKH
AIEPHOU U
paluaMOHHON
6€30I1acCHOCTH U
skcrutyataruu A0V, a
Takke pu 00palleHuu ¢
SIICPHBIM TOTUTHBOM U
paOaKTUBHBIMH
0TXOJaMHu

3-T1IK-11[1] - 3HaTH
MpaBHJIa TEXHUKH
0e30MacHOCTH MPU
MIPOBEJICHUN MOHTAXA,
PEMOHTA U IEMOHTaXKa
obopynoBanus AJY; ;
V-IIK-11[1] - ymets
MIPOBOJIMTH MOHTAXK,
PEMOHT U IEMOHTaX
obopynoBanus A2Y
MPUMEHUTEIBHO K

SHEPTUI0, BKIIIOYAs yIpaBieHus, Ocnosanue: YCIIOBUSIM COOPYKEHMUS,
BXOJISIIIIME B UX COCTaB | 3aIMUTHI U [IpodeccrnonanbHbIit OKCIUTYaTallMl U CHATHUS
CUCTEMBI KOHTPOJIS, oOecrnieueHus crannapt: 24.032, C BKCIUTyaTaluu
3allUThI, YIIPaBICHUS U | OE30MaCHOCTH, 24.033 sHeproonokoB ADC;;
oOecreueHus sIepHO | TpOrpaMMHO- B-IIK-11[1] - BnageTh




Y paJualOHHON
0€e30I1aCHOCTH

TEXHUUYECKHE
KOMIUIEKCHI
UH(POPMALMOHHBIX U
YOPaBISIOLUIUX
CUCTEM SIIEPHBIX
HHEPreTHYECKUX
YCTaHOBOK

HaBBIKAMHM MOHTQ)KHBIX U
JIEMOHTAXXHBIX PabOT Ha
TEXHOJIOTHYCCKOM
000py10BaHUH

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienn
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

3amaun BocriuTaHus (KOx)

Co3naHue ycaoBuid,
00ecIeunBaroIINX,
(dbopMUpOBaHKE KYJIBTYPHI
sIepHON 0e30MacHOCTH
(B24)

BocnuratenbHbII DOTEHIIMAT TUCIIUILINH

1 .Mcnonp30BaHue BOCIUTATEIBHOTO
noTeHIuaiza 6oka npodeccuoHaIbHBIX
JTHMCIUITINH U1 GOPMHUPOBAHHS YyBCTBA
JMYHOU OTBETCTBEHHOCTH 32 COOIIOCHNE
SIEPHON U pauaIllMOHHON 0€30T11aCHOCTH,
a TaKk)Ke coOJI0ICHNE TOCYIapCTBEHHBIX U
KOMMepUecKkuX TaiiH. 2.Mcnonb3oBanue
BOCIIUTATEIBHOTO MOTEHIIAIIA
cofiepkaHus y4eOHBIX AUCIUIUINH
«AKTyaJbHBIE POOJIEMBI FKCILTyaTalluH
ADCy», «OCHOBBI 3KOJOTHIECKOH
0€30I1aCHOCTH B SACPHON SHEPreTHKEY,
«CHCTEeMBI PaMAIIIOHHOTO KOHTPOJISD»
i1 GOPMHUPOBAHUE JIMUHOM
OTBETCTBEHHOCTH 3a COOJIIOICHHUE
HKOJIOTUYECKOHN U PaIUalluOHHON
0€30MacHOCTH TTOCPEICTBOM H3Y4EHHS
OCHOBOIIOJIAraOIIMX JIOKYMEHTOB IO
KYJIbTYpe s/IepHOM 0€3011acCHOCTH,
paspaboranabix MAT'ATD u
POCCHUICKIUMH PETYITUPYOIIUMHI
OopraHamu, HOpM U IpaBuI 0OpaleHHs ¢
PaZMOAKTUBHBIMH OTXOJAMH U SIEPHBIMA
matepuanamiu. 3.Vcnonb3oBanue
BOCIIUTATEIIHLHOTO TMOTEHIINAA Y4eOHBIX
aucuIuInH « KOHTpoIk 1 AuarHocTika
STICPHBIX YHEPTETUIECKUX YCTAHOBOKY,
«HaznexxHocTs 000pyA0BaHUS AaTOMHBIX
PEaKTOPOB M YIPABJICHUE PUCKOM,
«be3omacHOCTh S1€pHOTO TOIIIMBHOTO
UKy, «SIIepHbIe TEXHOIOTHN U
9KOJIOTHS TOTUTUBHOTO LIUKJIA» IS
(OopMHPOBaHUS JINYHOIN OTBETCTBEHHOCTH
3a co0umoIeHne U obecreyeHme
knbepOe30nacHOCTH U UH(POPMALIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
Yyepe3 U3ydeHHe BOPOCOB OpraHU3aIuu
UH(POPMALIMOHHOM 6€30MaCHOCTH Ha
00BEKTAaX aTOMHOM OTpPaCiii, OCHOBHBIX
HPUHIUIIOB OCTPOCHUS CUCTEMBI




[Ipodeccuonansroe
BOCIIUTAHUC

Coznanue ycnoBui,
o0ecrneuynBaroNux,
dbopmupoBaHue
OTBETCTBEHHOCTH 32
o0ecrieueHue
KnOepOe30macHOCTH
00BEKTOB aTOMHOM OTPACIH
(B25)

ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3alUTHl U XpaHEHUS HHPOPMAIIHH,
MPUHIUIIOB TOCTPOEHUS
TyOOKOAIIIETTOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MTaCHOCTH SZIepHO-
¢buznyecKux 0ObEKTOB.

4. Vcnonb30BaHUE BOCIIUTATEIBHOTO
MOTEHITHAIA COZIep>)KaHus OoKa
JUCLUIIIUH «DKOJI0Tus», «CUCTEMBI
pPaAraliMOHHOTO KOHTPOJIsH, «OCHOBBI
9KOJIOTHYECKOM 0e30MacHOCTH B sZIepHON
SHEpreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOM HKOJIOTHYECKOM MO3UIUU
MOCPEACTBOM U3yUEHHUSI BOIPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3omacHoctu ADC, pu KOTOPOM
BO3/ICIICTBHE HAa OKPYKAIOIIYIO CpeLy,
o0ecrieunBaeT COXpaHEeHHE MPUPOIHBIX
CUCTEM, NOJJIEp>KaHUE UX LIETOCTHOCTU U
YKU3HEOOEeCTIeYnBaIMuX (QyHKIIHH, yepes3
paccMOTpPEHHE BOIIPOCOB PaAHALIMOHHOTO
KOHTPOJISL [IPH 3aXOPOHEHUH U
nepepaboTKHU SAEPHBIX OTXO0JI0B, BOIIPOCOB
3aMbIKaHHUS SJIEPHOTO TOIUIMBHOIO LIUKJIA.
1.Mcnonp30BaHue BOCHUTATEIBHOTO
noTeHuuana 61o0ka npodeccuoHaabHbIX
JTUCIUILINH A71s1 OPMUPOBAHUS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOACHNE
SIIEPHOMN M paJallMOHHON O€30MacHOCTH,
a TaKke COOJII0IEHNE rOCYAApCTBEHHBIX U
KOMMepYecKux TaiiH. 2.Mcnonb3oBaHue
BOCIHUTATEIBHOIO MOTEHIINAJA
coJIepKaHusl yUeOHBIX TUCIUTUINH
«AKTyanbpHbIEe TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI KOJIOTHICCKOM
0€30MaCHOCTH B SIIEPHON IHEPTETUKED,
«CucreMbl paIMalluOHHOTO KOHTPOJIS»
Uit POPMHUPOBAHNE JIMIHOM
OTBETCTBEHHOCTH 3a COOIIO/ICHUE
AKOJIOTUYECKOWN M paIMallMOHHON
0€30MacHOCTH MOCPECTBOM U3YUCHHUSI
OCHOBOIOJIararux J0KyMEHTOB 10
KyJIbTYpe IepHOI 0€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCHUUCKUMU PETYIUPYIOIIUMU
OpraHaMM, HOPM M MpaBUi 0OpaIeHUs C
pPaZlOaKTUBHBIMH OTXOJAMHU U SACPHBIMU
Martepuanamiu. 3.Mcnosnbp3oBanue
BOCIHUTATEIHHOIO MOTEHIINAa YYeOHBIX
nucuuruH «KOHTpoIbs U IUarHOCTHKA
SAJIEPHBIX SHEPTETUUYECKUX YCTAHOBOKY,
«HanexHocTs 000py10BaHUsI AaTOMHBIX




[IpodeccuonanbHoe
BOCIIUTaHHE

Coznanue ycnoBui,
o0ecrneynBaroux,
dbopmupoBaHue
OTBETCTBEHHOU

HKOJIOTHUECKON IIO3Uun
(B26)

PEaKTOPOB H YIPABICHUE PUCKOMY,
«be30onacHOCTh s1€pHOTO TOTIMBHOTO
[UKJIa», «S1epHbIe TEXHOIOTHH U
9KOJIOTHSI TOTUIMBHOTO LUK AJIs
(dbopMUPOBaHUS THYHON OTBETCTBEHHOCTH
3a cOOJIIOIeHNE U 00ecIIeYeHE
KnOepOe30macHOCTH U MH(OPMAITMOHHON
0e30MacHOCTH 0OBbEKTOB aTOMHOI OTpaciIn
yepe3 U3yUYeHHe BOIIPOCOB OpraHU3aluu
uH(GOpPMaIIMOHHOM 0€3011acHOCTH Ha
00BEKTaX aTOMHON OTPaCiid, OCHOBHBIX
MIPUHIIAIIOB TIOCTPOSHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIIUTHI ¥ XpaHSHUS HHPOPMAITIH,
MPUHIIUIIOB TTOCTPOCHUS
TyOOKOAIIIETOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MIaCHOCTH SZIEPHO-
¢buznyecKkux 0ObEKTOB.

4.Vlcrionb30BaHHE BOCTUTATEILHOTO
MOTEHITHAIA COAEp>)KaHus OoKa
TUCIUILTAH «DKONOTUs», «CHUCTEMBI
PaAMalMOHHOTO KOHTPOJIsH, «OCHOBBI
9KOJIOTUYECKOM 0€30MacHOCTH B siZIepHON
SHEPreTHKE» TSI POPMHUPOBAHUS
OTBETCTBEHHOM IKOJIOTHYECKOH MO3UIINH
MIOCPEJICTBOM M3yUYECHHS BOIIPOCOB
o0ecrneyeHns TaKoro ypoBHs
6e3onacuoctu ADC, pu KOTOPOM
BO3/ICIICTBHE HAa OKPYXKAIOILIYIO CpeLy,
o0ecrieunBaeT COXpaHeHHEe MPUPOITHBIX
CHCTEM, MOAJePKAHNUE UX 1IETIOCTHOCTH U
YKU3HEOOeCTIeYnBaIMMX (QyHKIIHHI, yepes
paccMOTpeHHe BOIIPOCOB PaIUallMOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUH U
nepepaboTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMBIKaHHS SAEPHOTO TOIUIMBHOTO LIUKJIA.
1.Ucnonb30BaHre BOCIUTATEIHHOTO
noTeHuuana 61o0ka nmpodeccuoHaabHbIX
TUCIUILINH A71s1 GOPMUPOBAHUS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOACHNE
SAJIEPHON U paANallMOHHON OE30MacHOCTH,
a TaKKe COOJI0JICHNE rOCYAAPCTBEHHBIX U
KOMMepuecKux TaiiH. 2.Mcnonp3oBaHue
BOCIHUTATEIBHOIO MMOTEHIINAJA
CoJlepKaHusl yUeOHBIX TUCIUTUINH
«AKTyanpHbIE IPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI KOIOTHICCKOMN
0€30MaCHOCTH B SIIEPHON IHEPTETUKED,
«CucTtembl paguaIliiOHHOTO KOHTPOJIS
Uit POPMHUPOBAHNE JIMIHOM
OTBETCTBEHHOCTH 3a COOIIO/ICHUE
AKOJIOTMYECKOW U paJuallMOHHON




0€30MaCHOCTH MTOCPEICTBOM HU3yUEHUS
OCHOBOITOJIATAIOIINX IOKYMEHTOB TI0
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
OpraHamu, HOPM U TIPaBUII OOpaIeHHs ¢
pPaOaKTUBHBIMH OTXOJAMH U SACPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCTIMTATEIHHOTO MOTEHIINAIa YYeOHBIX
mucuutuiiH « KoHTpos 1 quarHocTrka
SIIEPHBIX YHEPTETUUYECKUX YCTAHOBOKY,
«HaznexxHocTh 000pYAOBaHMS aTOMHBIX
PEaKTOPOB U YIPABIECHUE PUCKOMY,
«be30macHOCTh SIEPHOTO TOIITMBHOTO
[UKJIa», «S1aepHbIe TEXHOIOTHH U
9KOJIOTHUS TOTUTUBHOTO KA JUIS
dbopMUPOBaHUS THYHON OTBETCTBEHHOCTH
3a cobOoIeHNe U 0becreyeHue
Kn6ep6e30nacHOCTH U MH()OPMAITMOHHON
0e30MmacHOCTH 0OBbEKTOB aTOMHOM OTpaciau
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aluu
nH(}OpMaITMOHHOM 0€30MMacCHOCTH Ha
00BEKTaX aTOMHON OTPaCiid, OCHOBHBIX
IIPUHIIAIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIIUTHI ¥ XpaHSHUS HHPOPMAITHIH,
MPUHIIUIIOB TOCTPOCHUS
TyOOKORIIIETIOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MIaCHOCTH SJIEPHO-
duznyecKux 0ObEKTOB.
4.Mcnonb30BaHKE BOCITUTATEIBHOTO
MOTEHITHAIA COZIep>KaHust OoKa
TUCIUILTAH «DKONIOTUs», «CUCTEMBI
paZuaioHHOTO KOHTPOJIs, « OCHOBBI
9KOJIOTHYECKOM 0€301MacHOCTH B siZIepHON
SHEpreTuke» st (OPMHUPOBAHUS
OTBETCTBEHHOM IKOJIOTHYECKOH MO3ULINH
MIOCPEJICTBOM M3yUYESHHS BOTIPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3onacuocty ADC, npu KOTOPOM
BO3/ICIICTBHE Ha OKPYKAIOIIYIO CPELy,
o0ecrieunBaeT COXpaHeHHEe PUPOTHBIX
CUCTEM, MOAJEPKaHUE UX I[EJIOCTHOCTH U
YKU3HEOOeCTIeunBaOIMMX (QYHKIIHH, yepes
paccMOTpEeHHE BOIIPOCOB PAAHAIIMOHHOTO
KOHTPOJIS TP 3aXOPOHEHUH U
nepepaboTKHU SACPHBIX OTXOI0B, BOIIPOCOB
3aMBIKaHHS SACPHOTO TOIUIMBHOTO LIUKJIA.




S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUTUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasaesia yueOHOM
JTUCIHUIIINHBI

Henean

JlabopaTopHble

Jlexnun/ Ipaxkr.
padoThbl, yac.

(cemmuHapsi )/

O0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeJeJs)

MakcumaabHbINR

0aJ 3a pa3gea™*

pasnena (popma*,

ATTecTanusa
HejeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIdeTeHIINMn

9 Cemecmp

YacTts 1

8/8/0

[\
()]

K-8

3-TIK-

3-TIK-

3-TIK-

YacTtb 2

9-16

8/8/0

25

KH-16

3-TIK-




3-TIK-

3-TIK-

3-IIK-

Hmoeo 3a 9 Cemecmp

16/16/0

50

KonTpoabHbie
MepOonpusiTUs
Cemectp

3a

9

50

KP, D

3-IIK-
2.1,

[K-
2.1,
B-
[1K-
2.1,
3-TIK-
2.2,
V-
[K-
2.2,
B-
K-
2.2,
3-TIK-
10,

V-
K-
10,

B-
IIK-
10,
3-IIK-
11,




TIK-
11,

B-
TK-
11,
3-TIK-
2.1,
V-
TK-
2.1,
B-
TK-
2.1,
3-TIK-
22,
V-
TK-
2.2,
B-
TK-
22,
3-TIK-
10,
V-
TK-
10,

B-
TIK-
10,
3-TIK-
11,

V-
TK-
11,

B-
TK-
11

* — COKpaIlleHHOe HauMEHOBaHUE (HOPMBI KOHTPOJISI
** — cyMMa MaKCHUMaJIbHBIX 0ayuioB JojbkHaA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(wm) PK3aMeH

COKpaH_ICHI/Ie HaMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN PA31CJIIOB:

Oo6o03na | [los1HOe HaMMeHOBaHME
YyeHHne

KN KoHTpoJib 1o utoram

€) DK3aMeH

KP KypcoBas pabota

KAJIEHJIAPHBIN IIJIAH



Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

Ip./cem.
, Uac.

JIao.,
qac.

9 Cemecmp

16

16

0

Yacrte 1

8

8

0

Jlexknus 1

DHepreTuka u oKpyxaromas cpesa. MIsmenenue o6eMoB
NMOTpeOJICHUS SHEPTUH B HHAYCTPHAIBHYIO STIOXY M TEHICHIUH
nu3MeHeHus B OyaymeM. CTpyKTypa U pa3BUTHE MUPOBOM
sHepreTuku. CTpyKTypa TOIUIMBHO-IHEPT€TUIECKOTO OaiaHca
(TOB) coBpemenHoro oduiecTBa. OCHOBHbIE HCTOYHHUKH CHIPbS
i TOba. MupoBble pecypchl pa3iMyHbIX HCTOYHUKOB ChIPbSI
1151 o0ecTedeHns1 SHEPronoTpedIeHHs YeI0BEYeCTBa.
[TepcriekTuBHI ero obecnieuenus B Oyaymem. [Ipodbiema
UCUYEepIaHusl OPraHMYECKUX UCTOYHUKOB 3HEpruu. MupoBoit
TEXHUYECKUI TIOTEHIIMAT Pa3IMIHBIX YHEPTETHIECKUX
UCTOYHUKOB. COBPEMEHHBIN YPOBEHB U NEPCIIEKTUBBI
WCTIOJIB30BAaHUS alIbTEPHATUBHBIX HCTOYHUKOB SHEPTHH.
[TpuHIMNMAaIBHBIE TPYAHOCTH HA IyTH peaau3aluu

I TEPHATHBHOMN SHEPTeTUKH. ATOMHAs SHEPTreTHKA.
dusnueckue OCHOBBI sifiepHO 3HepreTukH. CocTa
IpUPOIHOTO ypaHa. PeakTopsl Ha TernoBbix HelTpoHax (PTH)
1 peakTopsl Ha ObIcTphIX HelTpoHax (PBH). CocrosiHue
MHPOBOM sIIEPHOM SHEPreTUKU. POsb SAEpHON YHEPTETUKH B
o0111eM 3HepronoTpedIeHUHU. SIaepHbIil TOMTUBHBIN LUK
(ATLL). OTKpBITHIN U 3aMKHYTBIN S1€PHO-TOIIIMBHBINA IIUKJI
(OMTI u 35TL). OuepreTuveckas 3 PeKTUBHOCTD
MCTIOJIB30BAaHUS MIPUPOTHOTO ypaHa B Pa3HBIX IUKIAX
IIPOM3BOJICTBA. Pecypchl siiepHOI SHEPreTUKU U MEPCIIEKTUBbI
ee pa3BUTHA. TeXHHUKO-IKOHOMHYECKHE U IKOJOTHYECKHUE
IpenMylecTBa aTOMHOM 3HepreTuku. CpaBHEHUE sIIEPHOM
SHEPTEeTUKHU CO CTAaHIMSIMU Ha OPTaHUYECKOM TOTUIHBE.
OO11eCTBEHHOCTh U Pa3BUTHE SIAEPHON SHEPIreTUKH.

Bcero ayiuTopHBIX 4acoB
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| 0

Owntaiin
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0
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Jlekums 2

CoBpeMeHHOe coCTOsIHME aTOMHOM 3HepreTuku. ADC B Mupe u
B Poccun, ux pons u 00bembl mpon3BoicTBa. JloJis saiepHoit
SHEPreTHKHU B BBIPAOOTKE AJIEKTPUUECTBA B PA3IMUHBIX
cTpaHax Mupa. OCHOBHBIE TUIIBI peakTopoB. ba3zoBbie
napametpsl paznuuns. Onpenenenue OAT u PAO.
[TpunuunuansHble oTaN4MsL. COOTHOCUTENIbHBIE 00BEMBI U
aktuBHOCTh OST u PAO. UcTtounnku oOpazoBaHus
paanoaktuBHbIX 0TX0210B (PAO) B Poccun u HekoTophIx
CTpaHax C pa3BUTON aTOMHOM sHepreTukol. CpaBHEHUE
NOTPeOJIIEMOTr0 €KEr0/JHO TOIIMBA U MPOU3BOICTBA OTXO0/10B
Ha CTAaHUUAX pa3HOro Tuna. TexHonoruyeckas cxema
COBpPEMEHHOU aToMHOM 3HepreTuku Poccuu. IIporpamma
pa3BuUTHs aTOMHOM 3HepreTuku Poccun. OcHOBHBIE MTPOOIEMBI
npu o0pamieHny ¢ 0TpaboTaBIIUM saepHBIM TOTUTHBOM (OST)
1 PAO u nmytn ux pemenus. O6pamenue ¢ OSAT B OATL n
3ATL. KonuuectBo u Temnbl HakoreHust OAT B mupe u B
Poccun. [IpoGnemsl, cBsi3aHHBIE ¢ KOHIEHIHEH MPSIMOTO
3axoponenus OST. Hec6anancupoBaHHOCTH MOTOKOB
BBITPYKAeMOT0 U niepepadaTeiBaeMoro Toruea B 3ATLLL

Bcero aytuTopHBIX 4acoB

1 | 1 | 0
Ouwuutaiig
0 0 0




MomHoCcTH NpEANPUATHI 10 PETEHEPALUU TOIUINBA.
Haxonnenue u xpanenne OSAT B Poccun. Peanuzanus
koHuenuuu 3ATL B Poccun. Ilpunnunuansuas cxema
obpamenust ¢ OAT na ADC ¢ BBOP-440 u ¢ BBOP-1000.
Kputnueckoe nonosxenue ¢ xpanenneM O T peakTopos
PBMK-1000 na ADC. Xpanenue u nepepadboTka
pannmoaKTUBHBIX 0TX0/10B. Temmnbl oOpazoBanus PAO na ADC.
[TokazaTenu oo6pazoBanus PAO mis pazubix Tumno ADC.
[Tpobnemaruka ux xpanenus Ha ADC. HanmonneHHOCTh
XpaHuauul Kuakux 1 TBepasix PAO. CymmapHOe KOTUYECTBO
PAO B mupe u B Poccun. 3akoHoaarenbHast KOHIETIUS
obpamienust ¢ PAO B Poccun. Otnoxxennsie mpodiaembl Poccun
o OAT u PAO.

Jlexknus 3

[TpUHIUIBI 1 KPUTEPUH SKOJIOTHIECKON 0€301MacHOCTH MPH
obopamenuu ¢ PAO. Knaccuduxanus PAO. Hopmbr
panuanonHoi 6ezonacuoctu (HPB-99), "Canurapusie
npaBuiia oOpamieHus ¢ pagnoaktTuBHbIME oTX0oaMu (CIIOPO-
2002)" u gpyrue perinamMeHTHpYOIKE JOKyMeHThl. Kateropuu
razoo0pa3HbIx, )xuakux 1 TBepasix PAO. Kateropuu PAO ¢
TOYKHU 3pEHHUS BBIOOpa KOHIIETIIINHY 3aXOPOHEHUSI.
JlonroxuByIre U KOPOTKOKuUBYyIue paanonykauast (JIDKPH
u K)XKPH). HopmatuBHBIE YpOBHU YAETHHON H 0OBEMHOM
aKTUBHOCTH HanOoJjee TOKCUYHBIX PAAHOHYKIHIOB B OTXO/aX.
Knaccudukarus 1Bepabix PAO o ypoBHIO 3arps3HeHHS
noBepxHocTend. O6pamenue ¢ PAO kak cocTaBHast 4acTh
CUCTEMBI paIallMOHHOM 3aIUTHI HacelleHUs. EcTecTBEHHbIN
paauanroHHbIN (OH U perIaMeHTUPOBAHHBIE HATPY3KHU MpU
obpamenuu ¢ PAO. OcHOBHBIEC COCTABISIONTNE
paauannonHoro ¢ona. CpegHue 1036l 00JyueHUs! HaceIeHus B
mupe 1 B Poccun. OcnoBuble paaunonykinuast (PH)
KOCMOT'€HHOTI'0 M 3€MHOT'0 ITpoucxoxaeHus. [lepuosl
nostypacnaza u kinapku PH 3emnol kopsl. Enunas koHuenuus
paananoHHON O€30MaCHOCTH HACEICHUS U
npodeccHoHaNbHBIX pa0OTHUKOB. KBOTHI HCTOUHHKOB
paaraoHHOr0 Bo3AecTBUA. OCTpOE JIydyeBO€ MOPAKEHUE U
xpoHundeckoe obnyuenne. Enqunnnbl onacuoctu. JIAS50 u IT1I.
Papnanumonnsiii puck. KoHuenius npuemiieMoro pucka.
CpaBHEHME pUCKa OT AAEPHOM SHEPTETUKU C APYTUMU
¢dakropamu prcka. OCHOBHBIE IPUHIIMITBI HAIIMOHAIBHBIX
koHuenuuii oopamenust ¢ PAO u OST B Poccun u HEKOTOPBIX
3apyOe)KHBIX CTPaHaX.

Bcero ayiutopHbIx 4acoB

1 |1 [0
Omu1aiig
0 0 0

Jlexknusa 4

Pacnpenenenue n3BnekaemMsbIx 3a11acoB ypaHa B Pa3IM4HbIX
cTpaHax mupa. [Ipon3BoCTBO U MOTpebICHHE YPAaHOBOM PYIbI.
CoBpemeHHas 1o0bIUa ypaHa 10 OCHOBHBIM CTpaHaM U
JO0OBIBAIOIIMM TpeAnpHATUAM. CXeMa pa3MeIieHus
ypaHoBopyAHbIX paiioHOB Poccuu. I1I'XO KpacHokameHckoro
paifona YutuHckoi obnactu. [lnansl BBoa B 9KCILTyaTaIHIO
HOBBIX YPaHOBBIX pyJHUKOB. [IpOrHO3 pa3BuTHs MUPOBOM
ypaHoao0sIBatoliei orpaciau. KonndyecTBeHHbIE
XapaKTEPUCTUKU TpaHCchopmaru ypaHoBoil pyasl B ATLL

Bcero ayiuTopHbIX 4acoB
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[peanpustus HauansHoi ctaguu ATL. CoBokynHOCTb U
CTPYKTYpa IPEANPHUATHN 110 J00BIUE YPAHOBOW PY/IbI.
YpaHOBBIH pyIHUK, IPOOUITEHO-000TaTUTEIHHBIC U
paguoMeTpuUdecKre o0oraTuTeabHbIe (GadpUKH,
THIPOMETaLTyprudeckuii 3aBoji. OCHOBHBIE CITIOCOOBI JOOBIYU
ypaHoBO#1 pyibl. OCHOBHBIE CTaJAUU MOJTyYEHHUSI YPAHOBOTO
KoHIeHTpaTa. CyMMapHasi akTUBHOCTh YPAHOBOU PY/IbI.
O6pa3yromecs: OTXOAbl U MEPHI 10 UX U30JISILHH.
Ocob6ennoctu PAO navansho# ctaauu STL[. OcHOBHBIC
paguonykimabl (PH) ypanomoOsiBaronux npeanpusTHi.
PanuoakTuBHBIE OTXO/IBI YPAHOAOOBIBAIOIINX MIPEATIPUITHI U
MX BO3JICHICTBHE HA OKPYKAIOIIYIO Cpey. XapaKTEPUCTUKHU
PaZIMOaKTUBHOTO 3arPsS3HEHUS] OCHOBHBIX JIEMEHTOB
OKpY>Karollen cpeJibl ypaHOoA00bIBAIOIINX U
nepepadaThIBaOIIKX MPEIIPUATHI. 3arps3HeHue armochepbl
JOYEPHUMHU NPOAYKTAMHU JIEJICHUs pajloHa. 3arpsi3HeHUe TOYBBI
Y BOJIBI BOKPYT YPaHOJA0OBIBAIOIIUX MIPEATIPUSITHIA.
XBOCTOXpaHWIHILE. MOIIHOCTh KCIO3UIMOHHON JT03bI 110
MEPUMETPY U B IIEHTPE OTPAKIAIONICH 1aMOBbI.

Jleknus 5

Obecneuenne pagualiMOHHON 0€30MacCHOCTH MPH JIMKBUIALINY,
KOHCEPBAIMH U MEePEpoPMIMPOBAHUN YPAHOI0OBIBAFOIIINX
IpeAnpuATHii. XapakTepUCTUKa OCTaATOYHOIO pagualiOHHOIO
3arpsi3HEHUS] HEKOTOPHIX 00BEKTOB KOHCEPBUPYEMBIX
YpaHOJ0OBIBAIOLINX U IepepadaThIBAIOIINX MPEATIPUITHH.
XapakTepHble apaMeTpbl U30JISILUN PEKYJIbTUBUPYEMBIX
00BEKTOB OT OKpY’KaroIel cpeasl. PaguanronHas o0CTaHOBKA
Ha OwBiieM npeanpustuu JITTI "Anmas". Jlo30Bbie Harpy3ku
ypaHOJ00BIBAIOLINX MPEANPUATUN Ha IEPCOHAT U HACETICHHE.
PerpocniexkTrBHBIN aHAIU3 U3MEHEHUS JO30BbIX Harpy30K
ypaHOJ0OBIBAIOLINX MPEATIPUATUN CO BPEMEHEM Pa3BUTHSA
sepHoM sHepreTuku. OOpalneHne ¢ ra3000pa3HbIMU
paauoaktuBHbIME oTXoaamu (I'PO). Knaccuduxkarus ['PO.
OcHOBHbIE paUallMOHHBIE XapaKTEPUCTUKHU ra3000pa3HbIX
PaIMOHYKIUIOB. BUOIOTrHYecKU 3HaUUMble PAAUOHYKIIU/IbI.
OCHOBHBIE UICTOYHUKH U paJHallMoHHbIe XapakTtepuctuku ['PO
Ha ADC. AKTUBAIIMOHHBIE Ta3bl U Ta3000pa3HbIE MPOIYKTHI
nenenusi. KoHuenrtyaibHble pa3auuus ra3000pa3HblX OTXO0B
PEaKTOpOB C BOAOH MO/ AaBlI€HUEM (IBYXKOHTYPHBIX) U
KHUIISIINX PEAKTOPOB (OAHOKOHTYPHBIX). DKEKTOP
KoHAeHcaTtopa peakTopa PEMK u GaifmacHas cuctema O4HCTKH
TEIJIOHOCHUTEIIS ITEPBOT0 KOHTYpa peakropa BBOP.
AxtuBHOCTh [' PO 1 UX KOJIMYECTBO Ha PEaKTOpPaX pPa3IMUHOIO
tumna. ComoCcTaBUTENbHBIN aHaIM3 0000IIEHHBIX OIIEHOK
BBIOPOCOB U COPOCOB PEAKTOPOB PA3IMYHOIO THIIA.

Bcero ayutopHbIx 4acoB

1 |1 [0
Omu1aiig
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Jlekuus 6

Bri6pocsr u copocst ADC Poccuu. ['ofoBbie qomycTumbie
BBIOPOCHI paIMOaKTUBHBIX Ta30B U a3po3oseit Ha ADC ¢
PEMK, BBOP u bH. M3MeHenus 10myCTUMBIX BBIOPOCOB C
1999 r. BeimosiHeHre HOPMATUBHBIX TPEOOBAHUH.
Pagnonykmuaneiii coctaB BeIOpocoB ADC ¢ peakTopaMu
pasHoro Tuna. CpaBHEeHHE KOHIIEHTPALUU €CTECTBEHHBIX U

Bcero ayiutopHbIx 4acoB

1 |1 [0
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0 0 0




TEXHOTE€HHBIX PAIMOHYKJINIOB B MPU3EMHOM BO3/yXe, B TOUBE
U B Bojie pailoHoB ADC. NX 3aBUCUMOCTB OT pacCTOSIHUSA J10
rucrounrka. CpaBHEHHE C JOMYCTUMbBIMU KOHIIEHTPALIUSAMH.
3amnac MpOYHOCTH PEATBLHOIO paualiMOHHOTO BiusiHUA ADC
Ha OKPY’KaIOIIYI0 Cpey MPU HOPMAJIbHOM AKCILTyaTaliu.
ABapuiiabie BEIOpOCHI. OIIEHKH MOIITHOCTHU JJ03bI 00TyUeHUS
opranu3moB B paiioHax ADC npu IITaTHBIX YCIOBUAX
sKkcruryatanuu. CpeHue UHIUBUyadbHbIe U KOJIJICKTUBHBIC
J1030BbI€ HArpy3ku Bo3zaeicTeusg ADC ¢ peakTopaMu pa3HOro
THUIIA Ha HaceJeHue U nepcoHas. CHUKEHHE JO30BbIX Harpy30K
3a MOCIeHNE 1Ba AeCATUICTHs. BRIOPOCH U COPOCHI
MPEaNPUATHH 110 epepadoTKe TOIUINBA, UX MPUHIUIHAIIbHbIE
ornnuusi oT ADC. Ouuctka ['PO oT paiuoOHyKIUIA0B U OT
PaINOAKTUBHBIX a3p0o30iei. D (HEKTUBHOCTH OUUCTKU
ra30a’p0o30JbHbIX BEIOpOCcOB. MeTobl 06e3BpexxuBanus ['PO:
OCHOBHBIE ITPOMBIIICHHBIE METOABI Jie3akTuBanuu [ PO.
Cuctema oynCcTKH ra3o00pa3Hbix 0Tx010B Ha ADC:
ra3rojbJepbl BELICPKKU U pagroxpomarorpaduyeckas
cucrema. OCHOBHBIE Oll€pali TEXHOJIOTMYECKOI0 UK
ouncTkH ra3oB Ha ADC. OCHOBHbBIE TEXHUYECKUE ITOKA3aTENN
OTEUYECTBEHHBIX YCTAHOBOK OUUCTKHU razoB ADC ot
pPagnoaKTUBHOCTH. [[pHHITMTIHATBHBIC TEXHOIOTHUYECKUE
cxembl yctaHoBok razoouuctku COI' u YITAK.
Koadunments! ancopOunn. GunpTpaiivs adpo3oiei.
TexHUYECKHE XapaKTEPUCTUKH adPO30JIbHBIX (PUIBTPOB.

Jlexknus 7

OO0parnienue ¢ )XUIKUMU paanoakTUBHbIME oTX0oaamu (JKPO).
Ucrounnku XKPO u ux konmdectBo. Cuctema oOpalieHus ¢
KUAKUMU paguoakTuBHbIMU oTxonamu (JKPO) na ADC —
cucTeMa nepepadoTku TpamnHbIX Boj. CucTeMa OUHMCTKU BOJbI
MEPBOrO KOHTYPA; CUCTEMa OUUCTKU OacceiiHa BBIICPIKKHY;
CUCTEMa XpaHEHUs U nepepaboTKU TEINIOHOCUTEIS; CUCTEMA
OUYKCTKH BOJIbI TAPOTE€HEPATOPOB, KOTIIOBOM BOJbI U BOJbI
KOHTPOJIbHBIX 0aKOB; BOJIbI JI€3aKTUBAIMH TIOMEIICHUN U
000pyI0BaHUsl; HEOPTAHU30BAHHBIE MPOTEUKU. bak TpamHbIX
BoJI. ['oMoreHHbIe (KyOOBBIH OCTATOK) U TE€TEPOTCHHBIC
(myJibITel (PUITBTPOMATEPUATIOB) KHUIKAE OTXO/bI.
KonnyecTBennbie nokazarenu odpazoBanus JKPO B rox u ux
XapaKTEPUCTUKU ISl pPA3HBIX TUIIOB OT€YECTBEHHBIX
peaktopoB. CTpykTypHas cxema (OpMHUPOBAHUSI OTXOJIOB B
000py/I0BaHUU CHUCTEMBI TPAMHBIX BOJ. [leproanuHocTh
oOcityUBaHUs (pereHepanusi, B3pbIxjaeHue) GuibTpoB CUCTEM
cnenBo10ouucTkr (CBO) 1 nepruoguiyHOCTh THAPOBBITPY3KH
(GUIBTPOB. AKTUBHOCTD U PAJTMOHYKITUIHBIA COCTaB
TOMOTEHHBIX U T€TePOreHHBIX KUAKUX 0TX0/10B Ha ADC.
Mertoapt obparmenus ¢ XKPO. Tepmudeckne MEeTOIBI.
YcTaHoBkH riay0okoro ynapuBanus. CXeMbl BRITAPHBIX
anmapatoB. CTeneHb OYUCTKH KOHACHCATa U CTETICHb
KOHIEHTPUPOBAaHUS 0TX0/10B. COpOIIMOHHBIE METOAbI OYUCTKHU.
Jlunamuyeckasi COpOIHs: KATHOHUTHI 1 AHHOHUTHI
(MOHOOOMEHHBIE CMOJIBI) M CTaTUYeCKasi COpOIIus.
MeMOpaHHBIE METOIBI: OOPATHBIN OCMOC, AIEKTPOINATN3 U

Bcero ayiutopHbIx 4acoB

1 |1 [0
Omuiaiig
0 0 0




ynerpadunsTpanus. Knaccudpukarus KPO no merogam
oOparmeHus u kinaccuduxaius xkuakux PAO saepHo-
HHEPreTHUECKUX YCTAHOBOK U METOJIOB MX MepepaboTKU B
3aBHCUMOCTH OT coJiecofiepKaHusl. TeXHOIoTnIecKas cxeMma
nepepaboTKU OTXOJIOB CPETHETO M HU3KOTO YPOBHEH
akTUBHOCTH. CXeMa XpaHEeHHUs! OTPa0OTaBIINX HOHOOOMEHHBIX
bunbpTpoB U KyOoBoro ocrarka Ha ADC.

Cemunapckoe 3ansitue 1
CemecTpoBbIil KOHTPOJIb. TecTOBBIN KOHTPOJIb 3HAHUH.

Bcero aynutopHbIX 4acoB

1

|1

|0

Omuiaiig

0

0

0
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Yactb 2

8

8

0

Jleknus 8

Pamnoxumudeckwii 3aBo (PX3) mo nepepaboTke 0061ydeHHOTO
torutBa. OcoOEHHOCTH Ta3000pa3HBIX BEIOPOCOB
PaIMOXMMHUYECKHUX 3aBOI0B. MOIIHOCTh ra30a3p030JIbHbIX
BBIOpOoCcoB PX3 u comyTcTByIOmUe 10361 00TyUYEHUS
HaceneHus. [ mo0anbHOe paguoakTHBHOE 3arpsS3HEHHE
o6unocdeprl. BEIOpockr u cOpOChI T100aNbHBIX PATHOHYKIIHIOB
Ha ADC u Ha PX3. Oxumaembie KOJUIEKTUBHbBIE O3B
oOmydenus HaceneHus. Paqnannonnas oocranoska Ha [10
IMasik[]. Beiopocsl u cOpochl paarnoHykiu10B Ha KOxHOM
VYpane ¢ 1948 r. BocTouHo-Y panbCckuii paIuOaKTUBHBIN CIIE]T
(BYPC). Tepputopust BYPC. [1noTHOCTB 3arpsi3HEHUS TOUBbI
tepputopuu BYPC ocHoBHBIME paguonykiauaaMu 90Sr u
137Cs. CymmapHO€ paJOaKTUBHOE 3arpsi3HEHHUE MOMMBI PEKU
1 BoJibl peku Teun. [[nHamMuKa OlIEHOK JO30BBIX HArpy30K Ha
YKUTEJIeN HACEJIEHHBIX MYHKTOB BAOJb peku Teun. CpaBHEHUE
PaIUaAIMOHHOTO ¥ XUMUYECKOTO PUCKA JIJIS YKUTEIICH MOCeTKa
HooropHsiii, pacnionoxennoro Bomm3u [10 [1Masik[].
CoBoOKyIIHBIE MacIITa0bI 3arPsI3HEHUSI M O0TyUEHUST HACETICHUS
Ha 000pOHHBIX MpeanpusaTusax Poccun. Pagnoxumudeckas
nepepaboTka 00JIy4eHHOTO TOTINBA. BOgHBIE METOIBI
nepepabotku OAT: "mypekc (Purex) - mpouecc". Kuakue
OTXOJbI BEICOKOH yieinpHOM akTUBHOCTH (OBY A). AKTUBHOCTH
u teroBblaeneHne OBYA. Ounctka 1 KOHIIEHTPUPOBAHUE
AKHUJIKUX OTXOJI0B BBICOKOTO YPOBHS akTUBHOCTU. OOparieHue ¢
xunkumu PAO Ha 3aBogax mo nepepadbotke OSAT. Cxema
oOpamenus ¢ XKPO T1O "Masxk". Kontponupyemoe xpaHeHue
pactBopoB OBVYA: o6Gecrnieuenue TemMrnepaTypHOro pekumMa
XpaHEeHU, KOHTPOJIb HaJl 0€30MaCHBIMU KOHIICHTPAIIUSIMH
B3PBIBOOIACHBIX Ta3000pa3HbIX OTXO0B M PaJAHALMOHHO-
XUMUYECKUMH Tporieccamu. VMcnonb3yemsbie pesepByapsl Iist
n3ossiuun Kugkux OBY A u MeTobl X XpaHEeHHUs.

Bcero ayiutopHbIx 4acoB

1

| 1

| 0

Omuiaiig

0

0

0
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Jlexnus 9

OopareHue ¢ TBepAbIMH pauoakTUBHEIMU oTxoaamu (TPO).
WcTtounuku u xapakrepuctuku TPO. Meroasl nepepaboTku
TBepAbIX 0TX0A0B. Cxuranue roprounx TPO u npeccoBanue
otxon0B. [lepepaboTka metammmuiyeckux PAO. OTBepxacHne
PAO. Ilepeoa KPO B tBepabie popmel. [Ipumensiemsle B
MHUPOBOM MPaKTUKE METO/bI OTBEpKIeHus. JlocTONHCTBA U
HEJO0CTaTKU MCNOJIb3YEMBIX METOAOB OTBEPkKACHUS. PUUKO-

Bcero ayiutopHsIX 4acoB

1 |1 [0
Omuiaiig
0 0 0




XMMHUYECKHE OCHOBBI IIPOLIECCOB OTBEp:kAeHUs. [lapameTpsl,
XapaKkTepu3yromire HeoOX0IMMbIE KaueCTBA BEICOKOAKTHBHBIX
OTBEPXKJIEHHBIX OTX0J10B. BUTyMUpOoBaHue KHUIKUX OTXOJI0B.
OmneiT OutymupoBanus JKPO B cTpaHax ¢ pa3BuTo# siaepHOH
HHEPreTUKON. XapaKTepUCTUKH OUTYMHBIX KOMIIAyH/IOB.
ArnmmapatypHoe opopMiieHHe OUTYMHPOBAHUS.
[Tpomsiinennasie 6utymaropsl. LlementupoBanue PAO.
JlomycTrMBble Ipeiesbl Ka4ecTBa IEMEHTHOTO KOMITayH/a.
Kanbnunarus u octekiossiBanne xuakux OBYA.
OnHoCTaIMHBIA U IBYXCTAAMINHBIN TPOLIECC OCTEKJIOBBIBAHUS
xuakux BAO. KonTelinep 11l IepeBO3KU U CyXOro XpaHEHUs
otrBepxkaeHHbIX PAO. [Tokazarenu padotsr mnaBurens D11-500.
Tennodusznueckre xapaKTepUCTUKH OCTEKJIOBAHHBIX OJIOKOB U
FEPMETUYHOI0 KOHTEHHEpa i1 uX xpaHeHusi. CpaBHEHUE
XapaKTEPUCTHK OTBEPKJIEHHBIX Pa3InYHBIMU METOJAMHU
npoAykKToB. OCHAIIEHHOCTh 0TeYeCcTBEHHbIX ADC
ycranoBkamH 1o nepepadorke PAO. OGparenue u xpaHeHue
OAT na ADC. IlpunoBepxHoctHoe cyxoe xpanenne OAT u
OCTEKJIOBaHHBIX KOMIIayHA0B. IIpoexT xpanunuina
OCTEKJIOBaHHBIX OTXOIOB C BO3YILIHBIM OXJIQXICHUEM.
ITpoexTHbIe pemenus cuctem obpamenus ¢ PAO ADC HoBoro
MOKOJIEHUS: METO/] CEJIEKTUBHOM COpPOLIMY, YCTaHOBKU
ri1yOOKOro yrapruBaHus 10 COJIEBOTO IUIaBa, [IEMEHTHUPOBAHUE
PaZMOaKTUBHBIX COJIEBBIX KOHIEHTPATOB, HOBbIE MaTE€PHAJIbI
JUI UMMOOMJIM3AIMY PAJHOHYKIIUIOB U JIp.

11 CemuHapckoe 3ansiTue 2 Bcero ayiutopHbIx 4acoB
Hoknan u obcyxnenue pedepaton 1 |1 [0
Ownnaitn
0 |0 |0
12 Jlexkuus 10 Bcero ayiutTopHbIX 4acoB
O6pamenue ¢ otTpadoTaBmuM sigepHbIM ToTuBOM (O T). 1 | 1 | 0
ITapamerpsl TBC u TB310B. HekoTopsle TEXHHYECKHE OnJlaiin
XapaKTEPUCTUKU TOTUIMBA M AKTUBHOW 30HBI OT€YECTBEHHBIX 0 0 0

peakTopoB pa3Horo tuna. U3nKo-XUMHUYECKUE U
KOJIMYECTBEHHBIE XapaKTEPUCTUKHN HAKOTUICHHBIX TPOIYKTOB
JIeNIeHUsl U TpaHCYpaHOBBIX 371eMeHTOB (TY D) B BHITpYKEHHOM
TOIUTMBE PEaKTOpOB. Briropanue s/1iepHOTO TOIJIMBA B
peakTope. [ myOuHa BeITOpaHUsl, XapaKTepHbIe 3HAYCHUS
TJIyOUHBI BBITOPAHUS JIJIS1 PA3IMYHBIX peakTopoB. OCHOBHBIE
xapaktepucTuku u coctaB O T. M3oronnslit coctaB OAT:
AKTUHOUBI (MaJIble aKTHHOM/IBI) M TIPOAYKTHI JCTICHHS.
Pannannonnsle u temnoBbie Xxapakrepuctuku O T:
aktuBHOCTHL O T, MOITHOCTE 1036l U OCTATOYHOE
teroBblaenenue ot OAT. I3MeHeHne pagualilnOHHBIX U
TEIJIOBBIX MTapaMETPOB CO BpEMEHEM. XapaKTepPHbIC MEPUOIbI
BpEMEHH U1 cnaaa akTuBHOCTU. Crian sHeproBoiaenenus OAT
peaktopoB BBOP-1000 u PEMK-1000. PagnoTokcu4HOCTD
OSIT. CywectByromue koHuenuuu 3axoponenuss PAO u OAT.
Krnaccudukanus coBpeMEHHBIX METOJIOB ITO3EMHON U30JISIIIHH
PAO. Bpewms uzonsiuu PAO. [IpuHnunuansHble 0COOCHHOCTH
cucreM 3axoponenust PAQO: GecripenieIeHTHO JUTUTETbHBIN
CPOK M30JISILIMM U ONIPEACIIAIONIAs POJib IPUPOIHBIX




(ectecTBeHHBIX) OaphepoB Oe3omacHocTH. HEBO3MOXKHOCTH
MMOJTHOMACIITAOHOTO HATYPHOTO AKCIIEPUMEHTa U (DaKTOp
HeonpeneneHHocTH. 3axopoHeHue PAO B reonoruueckue
dbopmartuu. [IpuHIMI MyIETHOAPHEPHON 3aIIUTHI TIPH
3axopoHeHnu PAO. TpeboBaHUs U KPUTEPHH OLIEHKU
re0JIOTHYECKOM cpenbl. ['eosornyeckue cpeasl s
3axopoHenust PAQ: ckallbHbIC U TIMHUCTBIC TTIOPOJIBI, COJISTHBIE
dbopmaruu. HarmmonanbHeie mporpammsel 3axoporerus PAO B
HEKOTOpbIX cTpaHax. [Ipoekt FOkka-MayHTHH.

13

Jlexnusa 11

W3onsuus cpenne- u Hu3koaktuBHBIX PAQO. bezonacHocTs nx
MIPUIIOBEPXHOCTHOTO 3aXOpOHEHUs. Kputepun u NpuHIMIIBL.
30HBI a3palvy ¥ 30HBI AKTUBHOTO BOJI0OOMEHA.
[ToBepxHocTHbIe Xpanunuia PAO, pernamenTtanus pailona
pa3MeNIeHHs XPaHUIUINA U BEIOOP TUTOIIAIKH JJISI
3axopoHeHus. Ouenka konuuectBa PAO Ha TeppuTopun
Poccuu. O6mieHamoHanbHbI MOTUIBHUK U BO3MOKHOCTH
cuctemsl [ |Pagon(]. XapakTepuCTUKH IEHUCTBYIOIINX
xpanmmuin PAO criertrkomOunaroB "Pagon". OnbIT oOpamieHus
¢ PAO MoCKOBCKOT0 Hay4HO-IPOU3BOJACTBEHHOTO
oobenunenus [ |Pagounl]. [Ipupoanslie ycioBus paiioHa
pa3MelieHusl U pa3pe3 reoIornueckoil popmarii.
Cy1ecTByIone TEXHOJIOTMYECKHE ITPOLIECCHl U YCTAaHOBKH.
3axopoHnenne PAO B MpUIIOBEPXHOCTHBIX XpAHUIUIIAX.
Cxembl XpaHwail TBepAbIX U kugkux PAO. Pa3paborka
HOBBIX TexXHOJIOTui. HeraTuBHbIE 0COOEHHOCTH pa3MelleHuUs
Jlenunrpanackoro crerkomounara. [IpunoBepxHOCTHOE CyXoe
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 skcmtyaTauny. XapakTepUCTUKH PaIuOAKTUBHBIX
MaTepuaioB, MOJUISKAIUX XpaHeHut0. PaccmaTpuBaBiuecs
BapuaHThl 3axopoHeHusi PAO. [Ipaktuka 3axoponenus PAO B
Poccuiickoii @enepanun. ['my6unnoe 3axoponenue KPO B
MOpHUCTHIE reosoruueckue popmanuu. I'eonornueckas cxema
MOJIMTOHOB TTTyOMHHOTO 3aXOPOHEHUS JKUKUX OTXOIOB.
[IpakTuka oOecrieueHus 1 BHINOJIHEHUS YCIOBUI 0€30M1acHOCTH
Ha 0T€YECTBEHHBIX MOJUroHax 1o 3axopoHeHuto JXKPO.

Bcero ayiutopHbIx 4acoB

1 |1 [0

Omu1aiig

0 0 0
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CemuHnapckoe 3ansitue 3
Joknan u obcysxaenue pedeparos

Bcero ayutopHbIx 4acoB

1 |1 [0

Omu1aiig

0 |0 |0
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Jlexnus 12

Kputnueckuii 0630p ATL]. CoBepiieHcTBOBaHNE
TPaIUILMOHHBIX U pa3pab0TKa HOBBIX TEXHOJOTHI 0OpaleHHs
¢ PAO. Tpancmyrtanust PAO. Otaenenne Majiblx akTHHOUIOB
(MA) ot BAO u acniextsl nepepadotku OAT. 3ATL ¢
00bIuHOM nepepaboTkoit Tomusa ('mypekc (Purex) -
nporuecc"). [Ipobnemsr nepepadotku oTpadorasmero MOX
TorutuBa. Bxiiax Am 1 Cm B akTUBHOCTE OTXOZOB U
BO3MO>KHOCTH MX TpaHCMyTallMu. MHOrOKpaTHOe

Bceero AYAUTOPHLBIX YaCOB

1 |1 [0

Ownutaiin

0 0 0




perkirpoBanue MA U IPOAYKTOB JCNIEHUS B PEaKTOpaXx.
[TepepaboTka TormBa ¢ MA. [ToBTOpHOE M3rOTOBIICHNE
cBexkero TorumBa. OIeHKa BBITOI OT TPAHCMYTAIUH JIJIs
0€301acHOCTH OOpAICHUS C SIEPHBIMH OTXOJIAMH.
ComnocraBneHHe IBYX CTPATETHil CHIYKEHUS pUCKA OT
aKTUHOMJIOB: | |BBIZIENIEHUE U3 OTXOJIOB + TpaHCMyTalus! | u
"Inpsimoe 3axopoHenue OAT( . Tpancmyranus PAO ¢
MPUMEHEHHUEM ycKopuTesiel BapraHThl TEXHOIOTUYECKUX
wiatgopm ATL B 0603pumom Oyaymiem. [IpoekTHoe BUugeHNE
00JMKa MEXTyHapOHOTO IIeHTpa 1Mo obparieHuto ¢ PAO u
OAT. Co3nanue 3amknyToro SATL na @I'VII «I'XK».
KonnuecTBo )XUAKUX OTXO/I0B BRICOKOH yAEIbHON aKTUBHOCTH
(OBYA) npu pa3ubIx MeTojiax nepepadorku. HeBoansie
Metoapl iepepadotku OAT. Ilepepadorka OSAT GbicTphIX
peakTopoB. OnbITHO-AeMOHCTpannoHHbIH 1IeHTp (O/IL]) Ha
OI'VIT «I'XK» o oTpaboTke MHHOBAIIMOHHBIX TEXHOJIOTHI
nepepabotku OAT ADC.
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Cemunapckoe 3ansitue 4
Hoknan u o6cyxaenue pedepaton

Bcero ayiutopHbIX 4acoB

1 | 1 | 0
Ouutaiin
0 K |0

CokpallleHHble HAUMEHOBAHUSI OHJIAMH OILINNA:

Oo6o03na | [losiHOe HaMMeHOBaHME
YyeHue
oK DNEeKTPOHHBIN Kypc
IIM [ToTHOTEKCTOBBIN MaTepral
1)1 ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-maTepuansl
AM Aynno-marepuaibl
[Ip3 [Ipe3enTanmu
T Tectol
O5CM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
4( NHTEpaKkTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

OcBoeHue AUCHUIUIMHBI IIPOXOJUT B OCHOBHOM II0 TpaHHHHOHHOﬁ CXEME€: JICKIIMM U

MIPAKTUYECKHUE 3aHATHUS MO OOCYXIECHUIO MOJATOTOBJICHHBIX CTyJeHTaMH pedeparoB. B nekunoHHOM
Kypce LIMPOKO HCHOJB3YIOTCS WILTIOCTPATUBHBIA M pa3/laTOUHBIM MaTepHall, a TakKe TeXHHUYECKHe
CpeICTBa AJIsl AEMOHCTPAIIUU CJIal/I0B.

7.

®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IIAHUPYEMBIX

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

pyOEKHOTO U IPOMEKYTOUHOTO KOHTPOJIS TIO JTUCIIUILTHHE.




CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS

Ipe/CTaBlIeHa B cleaytomlell Tabaune:

KOM]’[ETCHIII/IH I/IHHHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeponpmlTne
(KII 1)

TK-10 3-TIK-10 KP, D, KU-8, KI-16
V-ITK-10 KP, D, KU-8, KU-16
B-TIK-10 KP, D, K-8, KU-16

MK-11 3-ITK-11 KP, D, KU-8, KI-16
V-IIK-11 KP, D, K-8, KI-16
B-TIK-11 KP, D, KU-8, KU-16

MK-2.1 3-1K-2.1 KP, D, K-8, KU-16
V-TTK-2.1 KP, D, KU-8, KI-16
B-TIK-2.1 KP, D, KU-8, KU-16

MK-2.2 3-1K-2.2 KP, D, K-8, KU-16
V-IK-2.2 KP, D, KU-8, KI-16
B-TIK-2.2 KP, D, K-8, KI-16

HIkanbl oeHKH 00pa3oBaTeILHbIX JOCTHKEHU I

[lIxana KaX70r0 KOHTPOJIBHOTO MEPOMNPUSTHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MakKCHUMAaJILHOTO Oajiia BKJIFOUMUTEIBHO. MTOroBas arrecranus 10 OUCIHUIUINHE oreHuBaercsa 1mo 100-
OaJTLHOM ITKaJIe M MPEACTABISIET COO0N CyMMY OalJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHECHUH
3aJaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIIEH IIKAJIOM:

Cymma
0ajuIoB

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

OrneHka
ECTS

TpeboBanms K ypOBHIO OCBOCHUIO
y4eOHOM TUCITUILINHBI

90-100

5 — «omauunoy

OreHKa «OTIMYHOY BHICTABIISETCA
CTY/ICHTY, €CJI OH IITyOOKO U MPOYHO
YCBOWJI POTPaMMHBIN MaTepua,
WCYEPIBIBAIOIIE, TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C IPAKTUKOM, UCTIONB3YET B
OTBETE MaTepral MOHOTpadhUIECKOM
JUTEPATYPBHL

85-89

75-84

70-74

4 — «xopoutoy

65-69

60-64

OreHKa «XOPOIII0» BBICTABIISETCS
CTYIEHTY, €CIIH OH TBEP/IO 3HAET
MaTrepHual, TpaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JOIyCKast
CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

3 —
«ydoeﬂemeopumeﬂbno»

OreHKa «yTOBJIETBOPUTETHEHO»
BBICTABIISICTCS CTY/ICHTY, €CIIH OH UMEET
3HAHMS TOJIHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETAICH, OIMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO MPABUIIHHBIC
(hopMyITUPOBKH, HAPYIIEHUS
JIOTHYSCKOM TOCIICIOBATCILHOCTH B
M3JI0KECHHUH MPOTPAMMHOTO MaTepuana.

Hwuxe 60

OLICHK& «HCYAOBJICTBOPUTCIILHO»




KHEYO0BNEMBOPUMETILHOY BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTENILHON YacTu
[IPOrPaMMHOI0 MaTepuala, JOMyCKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYICHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIMHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUIIINHEI

OCHOBHAZ JIMTEPATYPA:

1. 621.039 b 43 benas kuura sigepHoit 23HepreTuku. 3aMkHYThIH S TL[ ¢ ObICTpBIMEU peakTOpaMu : ,
Mocksa: I'VITI HUKHUOT, 2020

2.621.039 181 ObecneueHre 6€30MACHOCTH OOPAIICHHS C PATUOAKTUBHBIMUA OTXOJaMU TIPEATPUSITHI
SIIEPHOTO TOIUIMBHOTO MHKJIA : yueOHoe mocodue , Mocksa: JIOT'OC, 2012

3.621.039 K89 Paguoskosorus u paauanroHHasi 0€300acHOCTh (MCTOPHSL, TOIX0/Ibl, COBPEMEHHOE
cocTosiHKe) : yueOHoe mocobue aiisa By3oB, MockBa: HUTIKI] Bocxon-A, 2011

4. 91 b19 Okcmunyatanus ADC Y.1: Pabota ADC B sneprocuctemax; Y.2: ObparieHue ¢
paarOaKTUBHBIMHM OTX0JaMH , , MockBa: HUAY MU®H, 2011

5. DU O-23 OO6parmienue ¢ 0TpabOTaBIIUM SJIEPHBIM TOIUTMBOM M PaIMOAKTUBHBIMU OTXOJaMHU B
aTOMHOM 3HepreTuke : yuebHoe nocooue g By30B, H. H. JlaBunenko [u ap.], Mocksa: MU®U, 2007

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 50 O-75 OCHOBBI PKOJIOTUH U OXPaHbI OKPYKAIOIIEH Cpeibl : yueOHoe mocooue st By30B, B. B.
Bonatko [u ap.] ; pen. : A. U. Kcenodonrtos, Mocksa: MUOU, 2008

2. 50 C22 Papgmnoskonorus : yaeOHoe mocodue aiis By3o0B, B. K. Caxapos, Cankr-IlerepOypr: Jlanp,
2006

3. 50 IT16 be3onacHOCTh YenoBeKa U OKpY Karollel cpefibl B IIEPHOM dHepreTuke : yued. nocodue ams
By30B, M. II. [TanuH, O. I'. CkotaHukosa, M.: MU®U, 2006

4. 621.039 O-23 ObpamieHue ¢ oTpabOTABIIUM SJEPHBIM TOIUIMBOM U PaJHMOAaKTUBHBIMU OTXO0JIaMU B
aTOMHOM dHEpreTuke : yueoHoe nocooue ais By3os, H. H. laBunenko [u ap.], Mocksa: MUODOU, 2007

5. 61 Y-57 OcHOBBI paaHallMOHHON Oe30macHOCTH YenoBeka : , FO. B. Ueuétkun, lumutpoBrpan:
I'HIl HUMAP, 2008

[NPOTPAMMHOE OBECITEYEHUE:

CrenanbHOe MporpaMMHOe oOecriedeHne He TpedyeTcs
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9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

[Tpo6nema obOpamennss ¢ PAO Bo3HuKIa (PaKTUYECKH C CaAMOT0 Hadyanda MPOMBIIUICHHOTO
OCBOCHHSI aTOMHOM SHEpPreTuKu. TeM He MeHee, UCTOpUYecKu Borpocam xpaHeHuss PAO yaensnock
BTOPOCTENIEHHOE 3HAU€HUE 110 CPaBHEHUIO C BOMNPOCAMM CO3JAHUS M OKCIUIyaTallud OOBEKTOB
aTOMHOM SHEpPreTuKH, Hayku M mnpombinuieHHocTH. "Konuenuus obpamenus ¢ PAO" B CCCP
OTCYyTCTBOBaJIa, a B Poccuu Oblna BBeneHa nmpukazom Munatoma P® toisko 16.03.2000r.

OO0111eCTBEHHOCTh MHOTUX CTpaH, B TOM YHCIE€ CTpaH — MPOU3BOAMUTENEH siIepHON IHEpPrHH,
MpoJoikKaeT 00CYXJIaTh BOMPOC O HEOOXOAMMOCTH pa3BUTHUS sAIepHON HsHepretuku. Cpenctsa
MaccoBOW MH(POPMAIUHU OIEHUBAIOT MEPCIEKTUBBI CPETHECPOYHOTO PA3BUTHS SIIEPHON DHEPTETUKH B
JUana3oHe OT CTarHaluy [0 YABOCHHOIO pocTa. JloirocpodHsle MPOrHO3bI MHUPOBOM ATOMHOMU
SHEPreTUKM BECbMa IPOTUBOPEUYMBBI, YTO OTPakaeT W OTHOLIEHWE K HeH obmecTBa, H
HEONaronmpusATHYIO IS Hee KOHBIOHKTYPY, M HACTPOCHHUS B CaMOM SJIEPHOM COOOIIECTBE IIOCIE
Hey/IaBIIEHCS MOMBITKH PEIIUTh BCE €€ MPOOIEMBI C XOY.

Cpa3y crnenyer OTMETHUTh U IMOAYEPKHYTh, YTO BaKHEWIIass mpoOiieMa aTOMHOW HAayKd H
TexHukn — mpooOsema m3omsauuun PAO u OST He 3aBHCHT OT TOro, OyneT JM B JajbHEHIIEM
pa3BUBaThCs SACpHAS SHEPreTHKa U KakuMu Temnamu. Hakoruiennsie 6onee, yem 3a 50 ner PAO u
OSIT yxe camu 1o cebe co31anu TPYAHO peIIaeMyr0 HayqHYIO U TEXHUYECKYIo mpobiemy. Pa3paboTka
Y COBEPIICHCTBOBAHME METOJOB, & TaKXKE MPAKTHKA PAMOHAIBHOTO M 0€30mMacHOro oOpalieHus c
0TXOZaMHu, 0Opa3yIOUIMMHUCS B MpOLEcCe pabOThl ATOMHBIX YHEPTETHUECKUX YCTAHOBOK BCEX THUIIOB,
SIBJIAETCS aKTyaJIbHOM 3a/1aueil B HACTOSIIIEEe BpEMS M HE YyTPAaTUT CBOEH aKTyaJIbHOCTH B Oy TyILIEM.

[TocTaBnennas mpobiiema 6e3omacHoro obpamieHus u 3axopoHeHus PAO u OST HOcuT BO
MHOTOM KOJHMYECTBEHHBIH XapakTep, OHA CTPATETHUYECKH 3aBHCHUT OT OOBbEMOB Y€ HAKOIUIEHHBIX U
MOCTOSTHHO 00pa3yIomuxcsi OTXOJOB M OT COOMIOJCHMs OamaHca MEXIy NPOU3BOJACTBOM U
yTunuzanuei otxonoB. [losroMy mpu u3yueHuu Kypca HEOOXOIMMO OINMUPAThCs Ha CaMble CBEXKHE
KOJIMYECTBEHHBIE MOKA3aTeNN KaK OTE€UECTBEHHOI0, TaK 1 MUPOBOI'O IMMPOU3BOJICTBA.

Nzydenne kypca pakTUUECKH U HAYMHACTCS C U3JI0KEHUS KaueCTBEHHOTO U KOJIHMYECTBEHHOTO
COCTOSIHUSL Jleln B paccMmarpuBaeMoil orpacian. OObeMbl M HecOaTaHCMPOBAHHOCTH ITOTOKOB
oOpasyrommxcst 1 yTwinsupyeMbix PAO u BBITpY’KaeMOro M3 peakTOpoB U MepepadaThIBaeMOro
TOIUIMBA OOYCJIOBWJIM KPH3HCHOE TIOJIOKeHHEe B pemeHnH mpobiembl. CoOTBETCTBYIOIIEE
TEMaTHUYECKOE HalpaBiIeHUE MOAPa3yMEBAET PACCMOTPEHHUE CIEAYIOLIUX BOIIPOCOB.

ATtomHas sHepreTrka B Mupe U B Poccun. OOparienue ¢ panguoaktuBHbiMH oTxonamu (PAO)
KaK COCTaBHasl YaCTh CUCTEMBI paJUallMOHHON 3aIIUThl HACEICHUSI.

DHepreTuka u OKpyxatomas cpena. CTpykTypa U pa3BUTUE MUPOBOW HSHEPreTUKH. ATOMHAas
sHepretuka. Anepusiid TorumBHbIA 1uKia (ATL). Otkpeiteiil n 3amkHyThIH ATL. ADC B Mupe u B



Poccun, ux ponb u 00beMbl pou3BoAcTBA. OCHOBHBIE MPOOIEMBI MPU OOpaIlEHHH ¢ OTPaOOTaBIIUM
anepubiM TormuBoM (OST) m PAO u nmytn ux pemenus. Knaccugpukamus PAO. IlpuHumnsel u
KPUTEPHH HKOJIOTHIECKOM Oe3omacHocTH rpu oOpamernu ¢ PAO.

N30exarb obpazoBanus PAO naxe npu HOpMaJIbHOM 3KCIUTyaTallud €PHO-3HEPTETUYECKUX
YCTaHOBOK HE MpPEJCTaBIseTCS] BO3MOXKHBIM. PanunoakTHBHBIE OTXO/bI 00pa3yloTCs Ha BCEX 3Tarax
snepHoro ToruBHOro mukia (ATL]): mpu moObiue m mepepaOOTKE ypaHOBOW PYIbI, H3TOTOBJICHUHU
TOILJIMBA Ul SZIEPHBIX PEaKTOPOB, PEereHepaluy 00JyuYeHHOIO TOIUIMBA, SKCIUIyaTallud U BBIBOJE U3
JKCIUTyaTalluu s7AepHBIX OO0BEKTOB. C TOYKM 3peHHsl AajJbHEWIIEro 3aXOpPOHEHHs OTXOAO0B U
BozzeiictBus SATL[ na Ouochepy Hanbonbllee BHUMAaHUE MPEJCTABISAIOT 00ObEMbI, HAKAIUIMBaeMble Ha
HayaJdbHOM cTaguu J00BIMM M TepepaboTKH pynael, npu skciuryatrauud ADC u mpu pabote
paauoxuMuueckux 3aBonoB. Otu craguu ATL[ paccmarpuBaroTcs HWHAMBHIYaJbHO B paMKax
CJIEYIOIINX TEMATHUK:

[Ipeanpustus HadaneHOU cTaauu STLI.

OOpasyromecs OTXOAbl M Mepbl [0 HX H30iAUMU. PaguoakTHBHBIE — OTXOJBI
YPaHOJOOBIBAIONIMX NPEANPUATHH W UX BO3ICHCTBHE HAa OKpyXkawolryto cpeny. OOecrnedeHue
panuanoHHOM  Oe30MacHOCTH MpH  JIMKBUAALMHM, KOHCEpBaMM M  HepenpoduinpoBaHUU
YPaHOJ00BIBAIOIIMX MPEANPUATHI.

Ooparenue ¢ ra3000pa3HbIMU paguoakTUBHBIMU oTxoaamu (I'PO).

OcHOBHbIE HMCTOYHMKM M paauanuoHHble xapakrepuctuku ['PO. AxtuBHocts I'PO m ux
Kom4aecTBO. BeiOpockl u copocsl ADC u npeanpusTuii mo nepepadoTke Tormsa. [[030Bbie HArpy3KH
BO3JeHCTBUS Ha HaceneHue u nepcoHan. Ouuctka 'PO ot paguonyknunoB. Ouuctka I'PO ot
pPalIlOaKTUBHBIX a3pPO30JIEH.

OO6pareHue ¢ KUAKAMA pagrnoakTuBHBIMU oTxonamu (JKPO).

Ucrounnku XXPO m mx kommdectBo. Meroasl obpamenus ¢ JKPO. TexHomornueckas cxema
nepepaboTKU OTXOIOB CPEJHEr0 M HU3KOI0 YpOBHEH akTMBHOCTH. OYMCTKAa U KOHLUEHTPHUPOBAHHE
KHUJIKUX OTXOJOB BBICOKOTO YpOBHS akTHUBHOCTH. OOpamienue c xuakumu PAO Ha 3aBomax mo
nepepaborke OAT.

OCHOBHBIE I0JIOKEHUS, KOTOPBIE JOJKHBI YSACHUTH CTYJIEHTHI 110 NEPBON YAaCTH IPOrPaMMBL,
CBOJATCSA K CIEAYIOUIUM ITyHKTaM:

1. Knaccuduxanus paanoaktuBHbIX 0TX070B (PAO) u OCHOBHBIE perjaMeHTHpYOIINE
JIOKYMEHTBI 110 O0paleHUIO C HUMHU.

2. OcHoBHBIC paaroHyKIU bl pu oOpamieHnn ¢ PAO u OAT u ux XapakTEepUCTHKH.

3. CTpyKTypa npou3B0OICTBEHHOT0 KoMIUTeKca 1 PAO ypaHO100bIBAFOIIMX TTPEATPUSITHIA.

4. BeiOpocs! u cOpocsl paznnuHbix npeanpusatuil ATL[ 1 ux BIusHUE HAa OKPYIKAIOIIYIO CPEy.

5. Jlo30BBI€ Harpy3Ku Ha HACEJICHUE U MEPCOHAI OT PAa3JIMYHBIX CTaJNUMN SIIEPHOIO TOIUIMBHOIO
uukna (SATL).

6. OcHOBHBIE HCTOYHHMKH M XapakTepucTuku PAO u oTpaboTaBHIEro SIEPHOTO TOILIMBA
(OAT).

7. Metoasl ouncTKH Tazoo0pa3ubix PAO.

8. Metonpl oOpamieHus ¢ sxuakumu PAO.

9. TexHOIOTHYECKHE CXEMBI TT0 MepepadoTKe ra3000pa3HbIX, KUAKUX U TBepabix PAO.

ITpoBepka 3HaHMH MO MNEPBOM 4YacTH MHpPOrpaMMbl HPOBOJUTCS B PAMKAaX CEMECTPOBOIO
KOHTpoJIsl Ha §8-0M Henene. MakcumallbHas OLIEHKA 3a MEPBbIM UTOrOBBIM KOHTPOJb COCTABIAET 25
6aJIoB.



Crnenyromas 4acTh Kypca NOCBsIIeHa crneurpuyeckuMm mpobdiemam otBepxaeHus JXPO wu
PacCCMOTPEHHIO COBPEMEHHBIX TPEJICTABICHUA O METoJaXx OKOHYaTelbHOW wu3oisuuu  PAO.
AHanU3UpyOTCS CIEAYIOINE TEMATHKU:

Pannoxumudeckuit 3aBoj1 1o nepepadoTke 00TyUYeHHOTO TOTUIHBA.

[Tapamerppt TBC wu T1B3710B. DPU3MKO-XUMUYECKHE U KOJMYECTBEHHBIE XapaKTEPUCTUKU
HaKOIUICHHBIX NPOAYKTOB JEJIEHHS W TPAHCYpPAHOBBIX 3JIeMEHTOB. OCHOBHBIE pAJHWALMOHHBIE W
TersioBble Xapakrepuctuku OAT. 3meHenue pagualmoHHbIX U TEIUIOBBIX TAPaMETPOB CO BPEMEHEM.
XapakTepHble TEpUOAbl BpEMEHH IJiA chajga aKTUBHOCTH. COBOKYIHBIE MacIITaObl 3arpsi3HEHUS U
o0y4yeHHs] HaceleHUs Ha OOOpPOHHBIX MpeAnpusATusx Poccuu. Dkomnormueckas oocranoBka Ha [10
Masik.

OOparnienue ¢ TBEpAbIME panoakTUBHEIME oTXoaamu (TPO).

Ncrounuku u xapakrepuctuku TPO. Otepxkaeane PAO. IlepeBon XKPO B TBepasie (hOpMEI.
Paznuunbpie metonbl otBepxaAcHUA. OnbiT outymupoBanus JKPO, neMeHTHpOoBaHUE paiOaKTUBHBIX
COJIEBBIX KOHLEHTPATOB U Jp. Metobl 3axopoHeHust TPO. Cxxuranue roprounx TPO.

Knaccudukanmsi COBpeMEeHHBIX METOIOB TT013eMHOM u3ossiiuu PAO.

['eonoro-rugporeoyaoruyeckie MpearnochlIkd moa3eMHoro 3axoponenuss PAO. ObocHoBaHMe
YCIIOBUH JIOKATU3aIllMU BBICOKOAKTUBHBIX 0TX0A0B U OST B riyO0OKHX MOJ3EMHBIX T€ONOTHYECKUX
dbopMmarusax. Bo3MoXKHbIE TEXHHUYECKHE PEIICHHS JIOJITOBPEMEHHOTO XPAaHEHHsI BBICOKOAKTHUBHBIX
orxogoB u OST B mnom3eMHBIX coopyxeHusix. [nyOunHoe 3axoponenue JXPO B mnopuctsie
reoyiorndeckue ¢opmanuu. MareMaTHUeCKHe METOABl pacueTa MapamMeTpoB XPaHWIHI] U
MormibHIUKOB PAO u OST.

[TpunosepxHoctHoe xpanenue PAQO.

M3onsmusa cpenne- n HU3K0akTUBHBIX TPO. be3onacHOCTh MPUMOBEPXHOCTHOTO 3aXOPOHEHUS
paAMoaKTUBHBIX 0TX0J0B. Kputepuu u npuHiunsl. O0meHauOHATbHBIH MOTHIIBHUK U BO3MOXHOCTH
cuctembl"'Panon". Onbit o6panienust c PAO MockoBCKOro Hay4YHO-IPOU3BOICTBEHHOTO 00BhEIUHEHUS
"Panon". IIpunosepxHoctHoe cyxoe xpanenue OAT.

[TpremieMocTh TOTO MM HHOTO CIOC00a 3aXOpOHEHHUS ellle He ObUTa MPOJEMOHCTPUPOBAHA B
MPOMBIIIJICHHBIX MacmTabax HUTIE B MHPE M HAXOIUTCS B CTAJAWM HAYYHBIX M OIBITHO-
KOHCTPYKTOPCKHX pa3paboTok. OJHAKO yke ceddac CTajo IOHSATHO, YTO KOMILJIEKCHO PpEIIMThH
mpoOsieMy TOJIBKO B paMKax HpOLUIBIX IpeacTaBieHuil He ypaactcs. HeoOxonumo coBMeECTUTH
HAaKOIUICHHBI Hay4HbIi M TEXHMYECKUH ONBIT C HOBBIMH pa3paboTKamMu. OTH BOIPOCHI
paccMaTpuBaKOTCS B pa3ene:

Hosrie TexHonoruu obparmienus ¢ PAO.

Kputnuecknit 0630p SATLl. CoBepuieHCTBOBaHHE TPAJUIIMOHHBIX U pa3paboTKa HOBBIX
texHonoruit oopamienusi ¢ PAO. Tpancmyranus PAO. OueHka BbITOJ] OT BBIACIEHUS U TPAHCMYTAIlH
Uit 6e30macHOCTH oOpalieHus: ¢ sAepHbIME 0TX0aaMu. COIMOCTaBJICHHE NBYX CTPATErHil CHUKCHUS
pHUCKa OT aKTHHOMJIOB: BBIIEJICHUE U3 OTXOA0B + TpaHcMyTalus U npsimoe 3axopoHenue OAT.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

[TpodeccnonanbHBIN Kypc MOCBSIIEH BOpocaM 0€30MacHOro 0O0paIieHus ¢ PaauOaKTHBHBIMHU
orxogamu (PAO) u MeTrogam mepBUYHON W JOJITOBPEMEHHON HM3OJIIIUU 3THX OTX0/0B. Ha mepBom
JTafne aHaJM3UPYIOTCS COBPEMEHHOE COCTOSIHHME M MEPCIEKTUBBI Pa3BUTHUS SIIEPHOU SHEPreTUKU U
CBSI3aHHBIE C OSTUM OOBEMBI MOJUJICKAIINX 3aXOPOHEHHIO PAJMOAKTUBHBIX OTX0A0B. I[lompoGHO
paccMmaTpuBaroTCa KiacCHU(PHUKAIUS OTXOA0B, OCHOBHBIE MCTOYHUKUA M XAPAKTEPUCTUKH DPA3IAYHBIX
(ra3000pa3HbIX, KHUJIKUX WIH TBEPIbIX) PaJHMOAaKTUBHBIX OTX070B. OCHOBHOE BHHUMAaHHE B Kypce



yAeneHo o0paiieHuro ¢ orpadboTaBmmM saepHbiM TOITHBOM (OST) U ¢ BBICOKOAKTUBHBIMH KHJIKHMH
U TBEPAbIMH DPAJUOAKTUBHBIMH OTXOJAaMH, METOJaM IepepadOTKM U crocobaM 3aXxOpOHEHHS.
Amnanuzupyercs npodieMa TpaHCMYTallMK PaJilOAKTUBHBIX OTXO0JI0B, OIICHUBaeTCs €€ 3(h(HEeKTUBHOCTH
[0 CPAaBHEHUIO C MPSMBIM 3aXOpPOHEHUEM OTpaboTaBIIEro siiepHOro Torumea. KpaTko mznaratorcs
po0GsIeMbl O€30MaCHOCTH SIIEPHOTO KOMITJIEKCA, UCCIIEAYIOTCS U aHATU3UPYIOTCS KaK MPOU30LIeIIINeE,
TaK U TUIIOTETHUYECKHE aBapUU Ha SAEPHO-TEXHUYECKUX YCTaHOBKAX.

CrpykTypa Kypca pa3OuTa Ha OTAENbHBIE TEMaTHYECKHE HaIlpaBJICHUS, CBA3AHHbBIE OOIIEH
uneosnorueil. [Ipy n3nokeHUU COOTBETCTBYIOIIETO MaTepHala ¢ Halleld TOYKU 3PEHUS B HUX JIOJKHBI
OBITh OTPA’KEHBI CIIEYIOLINE OCHOBHBIE MOJIOKEHHUS.

AToMHas sHepreTHka B Mupe U B Poccun. ObOpamienue ¢ paguoaktuBHeiMU otxonamu (PAO)
KaK COCTaBHAs 4aCTh CUCTEMbI PAIUALIMOHHOM 3aIUThl HACETIECHMUS.

OHepreTuka M okpyxatouias cpena. CTpykTypa U pa3BUTHE MHPOBOW IHEPreTUKH. ATOMHas
sHepreTuka. SAnepusiii ToruBHBINA UK (AATL[). OtkpeiTeiil u 3amkayThId ATL[. ADC B Mupe u B
Poccun, ux posb u 00beMbl Tpon3BoACTBA. OCHOBHBIE MPOOJIEMBI TIPU OOpAIIEHUH ¢ OTPadOTaBIITUM
snepabiM ToruBoM (OST) m PAO u mytu mx pemenusa. Knaccubpukamus PAO. [lpuHnunel u
KPUTEPUU IKOJIOTHYECKO Oe30macHOCTH npu obpaieHnu ¢ PAO.

[Ipennpusarus HavansHoU craauu ATLI.

OOpasyromecss OTXOAbl ©  MeEpbl MO WX  M30JALUUA. PagloakTUBHBIE  OTXOJBI
YpaHOJOOBIBAIONIMX NPEANPHUATUA W HUX BO3ICHCTBHE Ha OKpyXkawoumryilo cpeny. OGecredeHue
panuanoHHONW  0e30mMacHOCTH MpH  JIMKBUAALMH, KOHCEpPBAlMM M NepenpouInpoBaHUH
yYpaHO100bIBAOIIUX MTPEATIPUSITHIA.

Obparnienue ¢ ra3000pa3HbIMU paaroakTUBHBIME oTxonamu (I'PO).

OCHOBHBIE UCTOYHUKM W paauanrioHHsie xapakrtepuctuku ['PO. AxktuBHocTh ['PO M ux
KoJm4decTBO. BBIOpockl n copockl ADC u mpeAnpusTHiA 110 IepepadoTKe TOrIuBa. [[030BbIe HArpy3Ku
BO3JelcTBUS Ha HaceneHue U nepcoHan. Ouuctka ['PO ot pagmonyknuao. Ouuctka I'PO ot
PaIMOAKTUBHBIX a3PO30JICH.

OOparnienue ¢ )XUIKUMU paanoakTuBHbIME oTX0oaamu (JKPO).

Uctounuku XPO u ux xommuectBo. Meronsl obpamienus ¢ JXXKPO. Texnonoruyeckass cxema
nepepadoTKU OTXOJO0B CPEIHEro0 U HHU3KOIO ypoBHEM akTHMBHOCTU. O4MCTKa M KOHLEHTPHUPOBAHME
KHUJKUX OTXOJOB BBICOKOTO YpOBHSI akTUBHOCTH. OOpaiuenue c¢ xuaxkumu PAO Ha 3aBomax 1o
nepepabotke OAT.

Pannoxumudeckuii 3aBoJ1 o nepepadoTke 00JyuYeHHOTO TOTUINBA.

[Tapamerper TBC u TB3710B. PU3MKO-XMMUYECKHE W KOJMYECTBEHHBIE XapaKTEPUCTUKHU
HaKOIUICHHBIX MPOJAYKTOB JEJIEHUS W TPAHCYPAHOBBIX 3JIEeMEHTOB. OCHOBHBIE pPAJUALMOHHBIE U
TeryioBble Xapakrepuctuku OAT. N3meHeHue paguanmoHHbIX U TEIUIOBBIX MapaMETPOB CO BPEMEHEM.
XapakTepHble TIEpUOABl BPEMEHH I chaga aKTUBHOCTH. COBOKYIIHBIE MAcCIITAa0bl 3arpsi3HEHUS H
o0Oy4yeHHs] HaceleHUs Ha OOOPOHHBIX MpeAnpusATusx Poccuu. Dkomormdeckas oocranoBka Ha [10
[Masx![].

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.

Knaccudukanus coBpeMeHHBIX METO0B Mmoa3eMHon u3osiuu PAQO.

["'eosioro-ruIporeoIornueckrue MpeArnochUIKH Moj3eMHoro 3axopoHerus PAO. O6ocHoBaHue
YCJIOBHM JIOKAJIM3aIlMM BBICOKOAKTUBHBIX OTX0A0B M OST B rimy0OKHX MOA3€MHBIX T'€0JOTHYECKUX
dbopMarusax. Bo3MOXHBIE TEXHUYECKHE PEIICHHS JIOJITOBPEMEHHOTO XPAHCHHSI BBICOKOAKTHUBHBIX



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 Pagon. OnbiT ob6pamenns ¢ PAO MoCKOBCKOT0 Hay4HO-IIPOU3BOJICTBEHHOTO 00bETMHECHHS
Papon. [TpunoBepxHocTHOE cyxoe xpanenue OST.

Hogsie Texnomnoruu obparienus ¢ PAO.

Kputnueckuii 0630p SATL. CoBepuieHCTBOBaHME TPAJAULUOHHBIX W pa3pabOTKa HOBBIX
texHosoruit oopamenus ¢ PAO. Tpancmytanus PAO. Ouenka BbIroj] OT BBIJICTICHUSI U TPAHCMYTAIlUU
JUIs 6€30MacHOCTH OOpallleHusl ¢ SAEpHbIMU O0TXo1aMu. COIOCTaBJIEHUE JIBYX CTPAaTEruil CHUXKEHUS
pHUCKa OT aKTHUHOMJIOB: BBIIEJICHUE U3 OTXOA0B + TpaHcMyTalus U npsimoe 3axoponenue OAT.
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