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BE3OITACHOE OBPAIIIEHUE U 3AXOPOHEHHUE PAO U OAT
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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
TUIOTETUYECKHUE aBapUH HA JIEPHO-TEXHUUYECKUX YCTAHOBKAX.

Kypc paccuntan Ha BBITYCKHHKOB, IMPEANOJararoliiux padoTrath B aTOMHOW oTpaciu. s
MIPOXOXKACHUS Kypca HeoOXoAuma MpeABapuTeIbHasi MOArOTOBKa B paMKaX BBICIIEr0 0Opa3oBaHUs B
o0JjacTu sSiAepHON U paAuallMOHHON (U3MKH, BKIIFOYasi BOMPOCH! (PU3UKU PEaKTOPOB U JO3UMETPUH, U
B 00JaCTH pelIeHus] ypaBHEHUI MaTeMaTu4eckoi (GHU3HKH.

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

JlucuuIuinHa OTHOCHUTCS K MPO(eCCHOHAIBbHOMY MOIYJ0 JuciMIiUiMH. Kypc paccuuraH Ha
BBIITYCKHUKOB, MPEINOoJarariux padboTaTh B aTOMHOM OTpaciH, OCOOEHHO B 00jacTu oOecnedeHust
SJICPHON U paMallMOHHON 6€30MaCHOCTH aTOMHBIX TEXHOJIOTHA.

Kypc nocssiien Bonpocam 6e30nacHOr0 oopaleHus ¢ paJuoakTUBHBIMU OTXOAaMU U METOJIaM
NEPBUYHOM U  JIONTOBPEMEHHOW M3O0JSIMM 3TUX OTX0A0B. [logpoOGHO paccMmarpuBaroTCs
KJaccu(UKalusi OTXOJOB, OCHOBHBIE HCTOYHHMKHM M XapaKTEPUCTUKU PA3IUYHBIX (ra3000pa3HbIX,
KHUJIKAX WM TBEPJBIX) PAIMOAKTUBHBIX 0TX0J0B. OCHOBHOE BHUMAaHHUE B Kypce yJIEIeHO 00paIIeHuIo
C OTpa0OTaBIIMM SAEPHBIM TOIUIMBOM U C BBICOKOAKTHBHBIMU JKMIKMUMHU U  TBEpPAbIMU
PaAMOaKTUBHBIMU OTXOJaMH, METoJaM MepepaboTKU U CHocodaM 3aXOpOHEHMs. AHaIU3UpPYETCs
pobJeMa TpPaHCMYTAIMK PaJIMOAKTUBHBIX OTXO/0B, OLICHUBAETCS €€ F3PPEKTUBHOCTH 110 CPAaBHEHHUIO C
IPSIMBIM 3aXOPOHEHHEM OTpaOOTaBLIETO AEPHOTO TOILIMBA.

Jlis mpoXOoJKAEeHHs Kypca HeoOXoJIuma Ipe/BapUTelbHas IMOJrOTOBKA B paMKaX BBICIIETO
o0pa3oBaHMs B 00JIACTH SACPHON U pagMallMOHHON (PU3MKH, BKIIIOYAst BOMPOCH! (PU3UKU PEAKTOPOB U
J03UMETPUHU, U B 00JAaCTH pelIeHusl ypaBHEHUH marematuyeckod ¢u3uku. CTyIeHT AOKEH OBITh
3HaKOM C HOpPMaMH paJualMOHHON O0e30MmacHOCTH, (U3WKOM 3alUThl OT W3JIYyYEHUH, HMETh
MIPEACTABJICHUS O PA3BUTUU SACPHON YHEPTETUKHU.

Temarnka Kypca C OZHOM CTOPOHBI SBJISIETCS COCTaBHOW YacThl0 IUKJIA JUCHMIUIAH O
0€30I1aCHOCTH aTOMHBIX TE€XHOJIOTHH, a ¢ Ipyroil CTOPOHBI IIPeBapsAET PACCMOTPEHUE ONPENEIEHHBIX



BOMPOCOB B Kypcax «OCHOBBI 0€30MaCHOCTHM ATOMHBIX TEXHOJOTHi», «Paguoskonmorusty u 1p.
Heo6xoauma i1t MPakTUKK CTYIEHTOB HA MPEANPUATHIX aTOMHON OTPACIIH.

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(HIK) o0menpodeccuoHalbHbIE KOMITETEHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIM | KOI[ N HAMMCHOBAHHUC MHAHUKATOpAa JOCTHUIKCHUA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamMu (00J1acTIMHU
3HaHUI) MpodhecCUOHATBLHON eATeTbHOCTH:

3agaua O0BeKT N Koa m nanmenoBanue Kox m nanmenoBanue
npogecCHOHATBLHOM 00J1acTh 3HAHUS npogecCHOHATbHOM HHIHKATOPA
pesteabHocTu (311/1) KOMIIeTeHIINH; NOCTHKEHUS
OcHoBanne npo¢ecCHOHATbHOM
(mpogeccuoHAIBLHBIH KOMIIETEeHIIH U
cranaapr-I1C, ananu3
OnbITA)
HAaYYHO-UCCJIEA0BATEIbCKUN
[Tonydenue 3HaHUM B DJIeMEeHTapHbIE [TIK-1 [1] - Criocoben 3-11K-1[1] - 3HaTh
00JIacTH pajMalliOHHON | YaCTHIIbI, UCIIOJIb30BaTh HAYYHO- OTEUECTBEHHBIN U
9KOJIOTUH, BO3JIEUCTBUS | I€TEKTOPHI TEXHUYECKYIO 3apyOeKHBIN OIBIT 10
panuanyu, GU3uKu 3JIEMEHTApPHBIX UH(OpMALHIO, TEMaTHKE
3JIEMEHTApHBIX YAaCTULl | YaCTHIL, OTEYECTBEHHBIN U HCCIIEe0BaHMs,
1 KOCMOJIOTHH, YCKOPHUTENH 3apyOeKHBIN OIBIT IO COBPEMEHHBIE
ONMCaHUE SIBJICHUH B 3JI€EMEHTapHBIX TEMAaTHUKE UCCIIEIOBAHUS, | KOMIIBIOTEPHBIE
JTaHHOM 00acTu. YacTHII, UICTOYHUKHU | COBPEMEHHBIE TEXHOJIOTHH U
U3ITy4EeHUS KOMITBIOTEPHBIE nH(GOpMallMOHHbIE
TEXHOJIOTHH U peCypChI B CBOEH
nH(OpMAITMOHHBIC MpeAMETHOM 00J1acTH, ;
pecypchl B CBOEH V-IIK-1[1] - ymets
peIMEeTHOM 00J1acTH UCITOJI30BaTh HAY4YHO-
TEXHUUYECKYIO
OcHosanue: uH(pOopMaIuIo,
[IpodeccronanbHbIit OTEYECTBEHHBIN U
cranaaprt: 24.078 3apyOeIKHBIN OTIBIT 11O
TEMaTUKe
HCCIIEe0BaHus,
COBPEMEHHBIE
KOMITBIOTEPHBIE
TEXHOJIOTHH U
nH(OpMAITMOHHBIC
pecypcel B CBOEH
MpeAMETHON 00J1acTH;
B-IIK-1[1] - Bnagets
COBPEMEHHBIMHU
KOMITbIOTEPHBIMU
TEXHOJIOTUSIMHU U
METOAAMU




UCTIONb30BAHUS
MH(GOPMAITMOHHBIX
peECypcoB B CBOEH
MpeAMETHOM 00J1acTH

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonansHoe
BOCIIMTaHHE

3agauym BocriuTaHus (KOg)

Coznanue ycinoBui,
00ecneuynBaroux,
(dbopmMHpOBaHUE KYIbTYPbI
siIepHOM 0€30MMacHOCTH
(B24)

BocnurareapHbIil TOTEHIINA UCIIUIIINH

1.Micnionb30BaHue BOCIIUTATEILHOTO
nmoTeHITHaIa 010Ka Po(eCcCHOHATBHBIX
JUCLHUIUIAH 17151 JOPMUPOBAHUS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOICHNE
SIIEPHOUN U paJaliMOHHON O€30MacHOCTH,
a TaKke COOJI0JICHHE TOCYAaPCTBEHHBIX U
KOMMEpUECKUX TalH. 2.Mcnonp3oBanue
BOCIHUTATEIHHOIO MOTEHIINAJA
coJiepKaHusl y4eOHBIX TUCIHILINH
«AKTyanbHbIe TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI SKOIOTUYCCKOM
0€30MacCHOCTH B SIEPHON IHEPIETUKED,
«CucTeMbl paJualliOHHOTO KOHTPOJISD)
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 32 COOJIIOJICHHE
AKOJIOTUYECKOU M paIMallMOHHOMN
0€30IaCHOCTH MTOCPEICTBOM H3yUEHUS
OCHOBOIOJIaralolux J0KyMEHTOB 110
KYJIbTYpe S€pHOM Oe30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUMCKUMHU PETYIUPYIOIUMU
OpraHamu, HOPM U TIPaBUII OOpaIeHHS C
pPaOaKTUBHBIMH OTXOJAMH U SACPHBIMH
Martepuanamiu. 3.Vcronbp3zoBanue
BOCIIUTATEIBHOTO MOTEHIINANA Y4eOHBIX
mucnutuinH « KOHTpos 1 ArarHocTrka
SJIEPHBIX SHEPTETUYECKUX YCTAaHOBOKY,
«HaznexxHocTh 000pYAOBaHHS AaTOMHBIX
PEAKTOPOB U YIPABICHUE PUCKOM,
«be30macHOCTh SIEPHOTO TOIITHBHOTO
LUKy, «SIaepHble TEXHOIOTHUHU U
9KOJIOTHUS TOTUTUBHOTO ITUKIIA» IS
(bopMHpOBaHUS JINYHOIN OTBETCTBEHHOCTH
3a cOOJIIOIeHNE U 0OecIIeueHE
KnOep6e30macHOCTH U MH(OPMAITMOHHON
0e30MmacHOCTH 0OBEKTOB aTOMHOI OTpaciau
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aluu
nH(GOpPMaIMOHHOM 0€3011acCHOCTH Ha
00BEKTaX aTOMHOM OTpaciii, OCHOBHBIX
NPUHIAIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3alIUTHl U XpaHEeHUsT HHPOpMaIuy,
HNPUHIUIIOB OCTPOCHHUS




[Ipodeccrnonansroe
BOCIIUTaHHE

Co3zanne yciaoBuid,
00eCIIeYnBaIOIINX,
dbopmupoBaHme
OTBETCTBCHHOCTH 32
obecrieueHne
kubepOe3onacHoCTH
00BEKTOB aTOMHOW OTpaciu
(B25)

rJ1yOOKO3IIETIOHUPOBAHHOM U THOKOM
cUCTEeMBbI 0€30MMacCHOCTH SIEPHO-
¢du3ngeckux 0OBEKTOB.
4.Vcnionb30BaHUE BOCITUTATEIBHOTO
MOTEHIIMaNa CoIepKaHus OJIoKa
JTUCIUTIINH «OKOJI0THs», K CUCTEMBI
paanaliOHHOTO KOHTPOJIs», «OCHOBBI
AKOJIOTUYECKON O€30MaCHOCTH B SIACPHOMN
SHEPreTUKe» sl POPMHUPOBAHUS
OTBETCTBEHHOM AKOJIOTHYECKON ITO3HUITNHT
MOCPEJICTBOM M3YUYEHUsI BOIIPOCOB
o0ecrnevyeHns Takoro ypoBHsI
6e3onacoctu ADC, pu KOTOPOM
BO3/ICIICTBHE Ha OKPYXKAIOIIYIO CpELy,
obecrneunBaeT COXpaHEHHE MPUPOIHBIX
CHUCTEM, TIOJIJIEP)KaHNE UX [ETOCTHOCTU U
)Ku3HeoOecneunBaromux GyHKIUHI, yepes
paccMOTpeHHE BOIIPOCOB PaHallMOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUH U
nepepadOTKU AIEPHBIX OTXOA0B, BOIPOCOB
3aMbIKaHUS SJEPHOTO TOIUTMBHOTO IIUKJIA.
1.Mcnions30BaHue BOCIUTATEIBLHOIO
noTeHuMana 61o0ka mpodeccnoHamIbHbIX
JTUCITUIUIAH JiJTs1 QOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COONIOACHUE
SIEPHON U pagualiOHHON 0€3011aCHOCTH,
a TaKke COOMI0ICHIE TOCYAapCTBEHHBIX U
KOMMepuecKux TaiH. 2.Mcnonbp3oBanue
BOCIIUTATEIHHOTO MOTEHIINAJA
COJICPIKaHUS YUCOHBIX TUCITUTUTHH
«AKTyanpHbIC TPOOJIEMBI SKCILTyaTallun
ADC», «OCHOBBI PKOIOTHYECKOM
0€30MacCHOCTH B SIIEPHON DHEPTETHUKEY,
«CucTeMbl paTuaIliOHHOTO KOHTPOJISD)
it opMHupOBaHUE TUIHON
OTBETCTBEHHOCTH 3a COOIIOICHUE
JKOJIOTUYECKOU U paIMallMOHHOMN
0€30MMacCHOCTH MTOCPECTBOM U3YUCHHUS
OCHOBOTOJIAralouX J0KyMEHTOB 110
KYJIbTYpe sIepHOM 0€3011acCHOCTH,
paspaboranHbix MAT'ATO n
POCCHIUCKHMH PETYIUPYIOIIUMA
OpraHaMu, HOPM U MPaBUI OOpaIIeHHUS C
PaAMOAKTUBHBIMU OTXOJaMH H SIJICPHBIMHU
maTepuanami. 3.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTEHIIMAJIA YY€OHBIX
muctumiinH « KOHTposs ¥ TUarHoCcTHKa
SIEPHBIX YHEPTETUYCCKUX YCTAHOBOKY,
«HanexHocts 000pyA0BaHUS ATOMHBIX
PEaKTOPOB M YIPABIECHUE PUCKOMY,
«be30macHOCTh SAepHOTO TOTIMBHOTO
ITUKJIa», «S1IepHbIe TEXHOJIOTHH U




[TpodeccrnonanpHOE
BOCTIHTAaHUE

Co3znanue yciaoBuid,
00eCIeuynBaroIINX,
¢dbopMupoBaHue
OTBETCTBEHHOM
3KOJOTMYECKOM MO3HUITHHI

(B26)

9KOJIOTHSI TOTUIMBHOTO UK IS
(hOpMUPOBAHUS JTHYHOW OTBETCTBEHHOCTH
3a coOMoIeHNEe U 0OecTIeYeHIEe
knbepOe30nacHOCTH U UH(POPMAIIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
4yepe3 U3y4eHHe BOIIPOCOB OPTaHHU3AIHH
nH(POPMaIMOHHON 0€30MacCHOCTH Ha
00BEKTaX aTOMHOU OTPACIIH, OCHOBHBIX
MPUHIIAIIOB TIOCTPOSHUS CUCTEMBI
ACYTII snepHBIX O0BEKTOB, METO/IOB
3aIUTHI U XpaHEHUS HHPOPMAITIH,
MIPUHIIAIIOB TIOCTPOCHUS
r1yOOKO3IIETIOHUPOBAHHOM U THOKOM
CUCTEMBI 0€30ITaCHOCTH SIICPHO-
¢du3nueckux 0OBbEKTOB.

4.Vcnonp30BaHUE BOCIIUTATEIBHOTO
MOTEHIIMaNa CoIepKaHus OJIoKa
JTUACIHUILUTHH « OKOJIOTHsD», « CHCTEMBI
paanaliOHHOTO KOHTPOJIs, «OCHOBBI
9KOJIOTHYECKOHN 0€301TaCHOCTH B SICPHOM
SHEpPreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKOUN MO3ULIHUHI
MOCPEACTBOM U3yUEHHUS BOIPOCOB
o0ecreyeHns Takoro YpoBHsI
6e3onacoctu ADC, pu KOTOPOM
BO3/ICHCTBHE HAa OKPYKAIOIIYIO CPEIy,
obecreynBaeT COXpaHEHHE MPUPOIHBIX
CUCTEM, TTOJIJICPIKAHUE UX IICIIOCTHOCTH H
)u3HeoOecreunBaromux GyHKIHI, yepes
PacCMOTPEHHE BOIIPOCOB PAHAIIMOHHOTO
KOHTPOJIS IIPH 3aXOPOHEHUH U
niepepaboOTKH SACPHBIX OTXOJIOB, BOIIPOCOB
3aMbIKaHUS SJEPHOTO TOIUTMBHOTO ITUKJIA.
1.Mcnonp30BaHue BOCIIUTATEIIHLHOTO
noTeHrana 61oka mpodeccnoHamIbHbIX
JTUCITUTUTAH JiJTs1 JOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOMIOICHNE
SJICPHOU ¥ paJIMallHOHHON OE301TacHOCTH,
a TaKke COOMI0IeHIE TOCYAaPCTBEHHBIX U
KOMMepuecKux TaiH. 2.Mcnonp3oBanue
BOCIHUTATEIHHOTO MOTEHIINAA
COJICpPKaHUS YUCOHBIX TUCITUTUTHH
«AKTyanpHbIEe TPOOJIEMBI SKCILTyaTallun
ADC», «OCHOBBI PKOIOTHYECKOM
0€30MacCHOCTH B SIIEPHON YHEPTETHUKEY,
«CucTeMbl paTuaiiOHHOTO KOHTPOJISD)
it opMHupoBaHUE TUIHON
OTBETCTBEHHOCTH 32 COOJTIO/ICHUE
3KOJOTUYECKON Y paIMallAOHHOMN
0€30MMaCHOCTH MTOCPEJCTBOM U3YUEHMUSI
OCHOBOTOJIAraloux J0KyMEHTOB 10
KYJBTYpE sIepHOM 0€3011acCHOCTH,




paspaboranabix MAT'ATD u
POCCHUICKIUMH PETYITUPYOIIUMHI
OpraHamu, HOpM U IpaBUI OOpaleHUs ¢
PaZMOAKTUBHBIMH OTXOJAMH U SIEPHBIMA
matepuainamiu. 3.Vcnonb3oBanue
BOCIIUTATEIIHLHOTO TMIOTEHIINAIA Y4eOHBIX
mucuminH « KOHTpoJb ¥ TUarHOCTHKA
SICPHBIX YHEPTETUIECKUX YCTAHOBOK,
«HanexxHocTs 000pyA0BaHUS AaTOMHBIX
PEaKTOPOB M YIPABJICHUE PUCKOM,
«be3omacHOCTh 1EpPHOTO TOIIIIMBHOTO
UKy, «SIaepHbIe TEXHOIOTHN U
9KOJIOTHSI TOTUITMBHOTO UK IS
(GOopMHPOBaHUS JINYHOIN OTBETCTBEHHOCTH
3a co0uo/IeHre U obecreyeHme
knbepOe30nacHOCTH U UH(POPMALIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
Yyepe3 U3ydeHHe BOPOCOB OpraHU3aIiu
nH(GOPMaAIMOHHON 06€30MacCHOCTH Ha
00BEKTaX aTOMHOM OTpPaCiii, OCHOBHBIX
HPUHIUIIOB OCTPOCHUS CUCTEMbI
ACYTII snepHBIX O0BEKTOB, METO/IOB
3aIIUThI U XpaHEHUS HHPOpPMAIIIH,
NPUHIUIIOB TIOCTPOCHHUS
r1yOOKO3IIETOHUPOBAHHOM U THOKOM
CHCTEMBI OE€30MTaCHOCTH SITICPHO-
¢du3nueckux 0OBHEKTOB.
4.Vcnionb30BaHHE BOCIUTATEIBLHOTO
HOTEHIIMAaJa CoepKaHusl OJoka
JHUCIUILINH «DKOJIOTUs», « CHCTEMBI
palualMoOHHOT0 KOHTPOJIs», «OCHOBBI
9KOJIOTHYECKOH 0e30MacHOCTH B SICPHON
SHepreTuke» i GopMHUPOBAHUSA
OTBETCTBEHHOW 3KOJIOTUYECKON MO3ULIHHI
HOCPEICTBOM M3yUYEHHS BOIIPOCOB
o0ecreyeHns Takoro YpoBHsI
6e3onacHoctu ADC, pu KOTOPOM
BO3/ICHICTBHE HA OKPYIKAIOIIYIO CPEY,
obecreunBaeT COXpaHeHHE MPUPOIHBIX
CHCTEM, MOAJePKAHNE UX IIETIOCTHOCTH U
KHU3HEOOECIIeUnBAIONINX (PYHKIUH, yepes3
paccMOTpeHHEe BOTIPOCOB PaIUAIIIOHHOTO
KOHTPOJIS IPH 3aXOPOHEHUH U
nepepabdOoTKU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMBIKaHHS SCPHOTO TOIUIMBHOTO IUKJIA.

S. CTPYKTYPA M COJEPKAHUE YYEFHOMN JUCIUATLINHBI

Paznensl yqe6H0171 JUCHUIIIMHBI, UX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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7 Cemecmp
1 Yacrts 1 1-8 16/0/0 25 K-8 3-T1K-
1,
V-
IK-1,
B-
IK-1
2 Yacts 2 9-16 | 16/0/0 25 KH-16 | 3-I1K-
1,
V-
IK-1,
B-
IK-1
Umoeo 3a 7 Cemecmp 32/0/0 50
KounTtposbHbie 50 3 3-TIK-
MeponpusiTuss 3a 7 1,
CemecTtp V-
[K-1,
B-
IK-1

* — COKpalIeHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcUMallbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (HOPM TEKYIIET0 KOHTPOJIS U aTTECTAllMU Pa3elioB:

Oo6o03na | ITos1HOe HaMMeHOBaHME

YeHue

KN KonTposb 1o nroram

3 3ager

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ausaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
7 Cemecmp 32 0 0

1-8 Yacts 1 16 0 0

1 Jlexkuus 1 Bcero ayutopHbIX 4acoB
DHepreTrka u oKpyxaromias cpesa. Fsmenenue o6eMoB 2 K [0
MOTPeOJICHUS SHEPTHH B HHY CTPHAIIBHYIO 3MTOXY U TCHICHIUH | OHIaiiH
u3MeHeHus B OyaymieM. CTpyKTypa U pa3BUTHE MUPOBOM 0 0 0
sHepreTHKU. CTPYKTypa TOITMBHO-YHEPTeTHIECKOTO OaslaHca




(TSB) coBpemenHoro obiiecTBa. OCHOBHBIC HCTOYHUKHU CHIPhS
1151 TOba. MupoBbie pecypchl pa3IndHbIX HCTOUHUKOB ChIPbSA
Ui 00ecTieYeHHsI SHEPTrOMOTPEOICHHS YEIIOBEYECTBA.
[TepcniexkTuBeI ero obecniedeHus B Oyaymiem. [Ipodiema
HCYEPIIaHUs OPraHUYECKUX UCTOYHUKOB dHEpruu. MupoBoi
TEXHUYECKHUN MMOTEHIMAJ Pa3JIMYHbIX SJHEPTeTHUECKUX
UCTOYHUKOB. COBPEMEHHBIN YPOBEHb U MEPCIEKTUBBI
HCIIOJIb30BAaHN AJIbTEPHATUBHBIX HCTOYHUKOB SHEPTHH.
[IpuHuMnUanbHble TPYAHOCTU HA MyTH pealu3aiiu
aJIbTEPHATUBHON YHEPreTUKU. ATOMHAs SHEPreTHKA.
dusnyecKkre 0CHOBBI AAEpHOM dHepreTuku. Cocras
MPUPOTHOTO ypaHa. PeakTopsl Ha TeroBbiX HelTpoHax (PTH)
u peakTopsl Ha ObICTpBIX HeWTpoHax (PBH). CocTosnue
MHPOBOH SIIEPHOM SHEPreTUKU. PoJb A/1epHON SHEPrEeTUKH B
o0rmiem sHepronoTpedaeHun. S IepHbIN TOTUTUBHBINA ITUKI
(ATLL). OTKPHITHIN U 3aMKHYTBIN S1€PHO-TOTUTUBHBIHN KT
(OATL u 34TL). Oueprernyeckas 3¢pHEKTUBHOCTD
WCIIOJIb30BaHUs IPUPOTHOTO YPAHA B Pa3HBIX LUKIIAX
IIPOU3BOACTBA. Pecypchl SAEpHON SHEPTETUKU U IIEPCIIEKTUBbI
ee pa3BUTHA. TeXHUKO-DKOHOMUYECKUE U SKOJIOTMUECKHE
IIpEUMYLIECTBa aTOMHOM 3HEpreTUkU. CpaBHEHHUE SAEPHOU
SHEPreTHKHU CO CTAHIMSIMU Ha OPTaHUYECKOM TOILIUBE.
OO11ecTBEHHOCTh M Pa3BUTHE SAEPHOM SHEPTETUKH.

Jlekuus 2

CoBpeMeHHOE cOCTOsIHME aTOMHOM 3HepreTuku. ADC B Mupe u
B Poccun, ux ponb u 00bemMbI pou3BoIcTBa. Jl0JIs saIepHOMi
SHEPTreTUKHU B BHIPAOOTKE AIIEKTPUUYECTBA B PA3ITHUHBIX
cTtpaHax Mupa. OCHOBHBIE TUIIBI PeakTOpPOB. bazoBbie
napametpsl paznuuus. Onpenenenue OAT u PAO.
[Tpuniunuansabie oTIN4KsA. COOTHOCUTEIbHBIE OOBEMBI U
aktuBHOCTH OST u PAO. Mcrounuku o6pazoBaHus
pannoakTuBHBIX 0TX0/10B (PAQO) B Poccun 1 HEKOTOPHIX
CTpaHax ¢ pa3BUTOM aTOMHOM 3HepreTukoi. CpaBHEHME
OTpeOIIIEMOr0 €XKEroJHO TOIUIMBA U MPOU3BOJCTBA OTXO0B
Ha CTaHLMAX pa3HOro Tuna. TexHosoruueckas cxema
COBpPEMEHHOI aToMHOM sHepreTuku Poccun. [Iporpamma
pa3BUTHs aTOMHOM SHepreTuku Poccun. OCHOBHBIE TPOOIEMbI
pu oOpamieHnu ¢ oTpadboTaBmUM sepHbIM TOTIMBOM (O T)
u PAO u nytn ux pemenus. O6pamenue ¢ OAT B OATL u
3ATH. KonnyectBo u Temnsl HakorieHuss OSAT B mupe u B
Poccumn. [Ipo6iiemsl, CBsI3aHHBIE ¢ KOHIICTILUEH MTPSIMOTO
3axoponenust OST. HecbanaHCHpoBaHHOCTH TOTOKOB
BBITPY’KaeMoro u nepepadarsiBaeMoro torausa B 35 TLI.
MomHocTH NpEeANPUITHI 0 PETeHEPALUH TOIUINBA.
Hakomnenue u xpanenne OAT B Poccuu. Peanuzanus
kounenmuu 3ATL B Poccun. [lpunnunuanbaas cxema
obpamenust ¢ OAT na ADC ¢ BBOP-440 u ¢ BBOP-1000.
Kputnueckoe nonosxenue ¢ xpanenueM O T peakTopos
PBEMK-1000 na ADC. Xpanenue u nepepaboTka
paanoakTUBHBIX 0TX0/10B. Temmbl o6pa3oBanus PAO na ADC.
IToka3zarenu obpazoBanust PAO s pasubix Tunos ASC.
[Tpobnematrka nx xpanennst Ha ADC. HamoaHeHHOCTH
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XpaHWIMIL )KUIKUX U TBepAbIX PAO. CyMMapHO€E KOIMUYECTBO
PAO B mupe u B Poccun. 3akoHoaaTenbHass KOHUETILIUS
obpamienust ¢ PAO B Poccun. Otnoxxennsie npo6iemsl Poccun
o OAT u PAO.

Jlexnus 3

[TpyHIMIIBI ¥ KPUTEPHUH FKOJIOTHUECKOI 0€3011aCHOCTH MIPH
obpamenuu ¢ PAO. Knaccuduxauus PAO. Hopmbl
paguarnmonHoi 6ezonacHoctu (HPB-99), "Canuraphsbie
npaBuia oOpameHus ¢ paauoakTuBHbIME oTxonamu (CITIOPO-
2002)" u apyrue periiaMeHTHpYIoIne ToOKyMeHThl. KaTeropuu
ra3zoo0pa3HbIX, xxuakux u TBepabix PAO. Kareropun PAO ¢
TOYKH 3pEHHUS BEIOOPA KOHIEHIUHN 3aXOPOHEHUSI.
JlonroxuBylMe U KOPOTKOXMUBYIIME paguonykiauas! (JDKPH
n K)XKPH). HopmatuBHBIC ypOBHH YIAETHHOU U 00OBEMHOM
AKTUBHOCTH Han0oJee TOKCUIHBIX PAAHOHYKIHJIOB B OTXO/aX.
Knaccudukanus tBepapix PAO no ypoBHIO 3arpsi3HEHHs
noBepxHocTell. Ob6pamenue ¢ PAO kak cocTaBHas 4acTh
CHUCTEMBI paJIMalIMOHHON 3alIUThl HaceleHusl. EcTecTBeHHbIN
paauanuoHHbIN (OH U PETIIAMEHTUPOBAHHBIE HATPY3KHU MPU
obpamenuu ¢ PAO. OcHOBHBIE COCTaBIISIONINE
paauanuonHoro ¢oHa. CpeqHue 1036l 00TyUeHUST HACEICHUS B
mupe u B Poccun. OcHoBHbIe paguonykimuasl (PH)
KOCMOT'€HHOT'O ¥ 3¢éMHOT0 ITpourcxoxaenus. [lepuoss
nonypacnazna u kiapku PH 3emHoii kopsl. Equnast koHuenus
paaranuoOHHON OE30MaCHOCTH HACEICHUS U
poeCCHOHATBHBIX pa0OTHUKOB. KBOTHI HCTOYHHKOB
paguanuoHHOro Bo3aeicTBUA. OCTpoe TydeBoe MOPAKEHUE U
xpoHnudeckoe obmyuenne. Equnuier omacuoctu. JIJ50 u [T,
Panuannonnsiii puck. KoHnenmus npuemMiaeMoro pucka.
CpaBHEHHE pUCKa OT SAECPHON SHEPTETUKU C APYTUMHU
dakropamu pricka. OCHOBHBIC IPUHIIUITH HAITMOHAIBHBIX
koHuenmuii oopamenusi ¢ PAO u OST B Poccun 1 HEKOTOPBIX
3apyOC)KHBIX CTPaHaX.

Bcero ayiuTopHbIX 4acoB
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Jlexknus 4

Pacripenienenne n3BieKaeMbIX 3a1acoB ypaHa B pa3InUHbIX
cTparax mMupa. [Ipon3BoacTBO 1 MOTpeOIeHNE YPaHOBOKH PYIBI.
CoBpeMmeHHas 100bIYa ypaHa [0 OCHOBHBIM CTpaHaM U
NOOBIBAIOIIMM MpeaAnpusaTHsIM. CxeMa pa3MelleHus
ypaHoBopyaHbIX paiioHOB Poccuu. I1I'XO KpacHokameHckoro
paiiona YutuHckoi obsactu. [1maHsl BBOIA B 9KCIUTyaTaIUIO
HOBBIX YPAHOBBIX pyJHUKOB. [IporHO3 pa3BUTHS MUPOBOM
ypaHo100bIBaroIIeit orpaciu. KomnyecTBeHHbIE
XapaKTepUCTUKH TpaHchopManuu ypanoBoit pyasl B ATLI.
[Ipennpustus HavansHou craauu ATL. CoBokynmHOCTh 1
CTPYKTYpa NPEANPHUATHN 1O JOObIYE YPAHOBOU PYIbI.
YpaHOBBII pyIHHK, IPOOMIBHO-000TaTUTEIIbHBIC U
panuoMeTrpuyeckre odoraTuTenbHble (padpuky,
rUIpOMeTaTyprudeckuii 3aBoJ. OCHOBHBIE CITOCOOBI JOOBIYU
ypaHoBoi pyabl. OCHOBHBIE CTA/IUU MOJTYUYEHUSI YPAHOBOTO
KoHIleHTpaTa. CymMMapHas akTUBHOCTb YPaHOBOH PY/IbI.
O6pa3syromyecs 0TX0bl U MEPHI 110 UX H30JISIHH.
Ocob6ennoctr PAO wavanpHoM ctaguu STL. OcHOBHBIC
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panuonyknmuasl (PH) ypanonoObiBaromumx npeanpusiTHiA.
PaanoakTHBHBIE OTX0/1bl yPAHOJOOBIBAIOLINX MPEANIPUATUH U
UX BO3JECHCTBUE HA OKPYIKAIOILYIO cpefy. XapaKTepUCTUKHU
PaZMOaKTUBHOTO 3arps3HEHNS OCHOBHBIX JJIEMEHTOB
OKpY>KaloIiel cpebl ypaHo100bIBAIOIINX U
nepepabdaThIBAIOIINX MPEANPUATHNA. 3arps3HEHUE aTMOC(EPHI
JOYEPHUMHU IPOAYKTAMH JEJICHUS pasioHa. 3arpsi3HEHUE TIOYBBI
Y BOJIbl BOKPYT YPaHOAOOBIBAIOIIMX NPENTPUATHI.
XBOoCTOXpaHWIHILE. MOIIHOCTh 3KCIIO3ULIMOHHOM 03Bl 110
NEPUMETPY U B LIEHTPE Orpax1aroliel 1aMOBbl.

Jlekumus S

ObecrnieueHne paaualliOHHON O€30MaCHOCTH MPH JIMKBHUIALUH,
KOHCEpBAIMU U Mepenpo(UINpoBaHuN YPaHO100bIBAIOIINX
NPEaNpUATHI. XapaKTEepUCTUKA OCTATOYHOTO PAIUAIIMIOHHOTO
3arpsi3HEHUS] HEKOTOPBIX 00BEKTOB KOHCEPBUPYEMBIX
YpaHOI00BIBAIOIINX U MTepepadaThIBAIOIINX MTPEATPUITHIA.
XapakTepHbIe mapaMeTphl H3OJSIUU PEKYIbTHBUPYEMBIX
00BEKTOB OT OKpYIKaroIel cpepl. PaguannonHas o6cTaHOBKA
Ha OpiBiieM npeanpusituu JIFTT "Anvas". Jlo30BbIe Harpy3Ku
YPaHOA0OBIBAIOIINX MPEANPUATUI Ha EPCOHAT U HACEJICHHUE.
PerpocniekTHBHBIN aHaIM3 U3MEHEHHUSI 1030BBIX HATPY30K
YPaHOA0OBIBAIOIINX MPEATPUSATHI CO BpeMEHEM Pa3BUTHUS
sepHoi sHepretuku. OOpaieHne ¢ ra3000pa3HbIMU
pagunoaktuBHbIMU oTX0Aamu (I'PO). Knaccudukanus I'PO.
OCHOBHBIE paUAIIIOHHBIC XapaKTEPUCTHKHU ra3000pa3HbIX
paauoHyKIUI0B. bronsornuecku 3HauMMble paguOHyKIHIbI.
OcCHOBHBIE ICTOYHHUKH U paJiMallnOHHBIE XapakTepuctuku [' PO
Ha ADC. AKTHBAIMOHHBIC Ta3bl U Ta3000pa3HbIC MPOIYKTHI
nenenus. KoHmenTyaibHbIe pa3audus ra3000pa3HbIX OTXOJ0B
PEaKTOpOB C BOJOW MO/ AaBJICHUEM (JIBYXKOHTYPHBIX) U
KHIISIIUX PEAKTOPOB (OAHOKOHTYPHBIX). DKEKTOP
KoHJieHcaTopa peaktropa PEMK u GaitnacHast cuctemMa 04uCTKH
TEIUIOHOCUTES IIEPBOTrO KOHTYypa peakropa BBOP.
AxkTuBHOCTH ['PO 1 HX KOJIMYECTBO HA PEAKTOPaAX Pa3InyHOIO
tumna. ComocTaBUTENbHBIN aHaT3 0000IIEHHBIX OIEHOK
BBIOPOCOB U COPOCOB PEAKTOPOB PA3IUYHOTO THIIA.
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Jlexknus 6

Bri6pockr u copocst ADC Poccuu. 'ogoBbIe TOTyCTHMBIC
BBIOPOCHI PaJIMOAKTUBHBIX ra30B U a’po3oieid Ha ADC ¢
PBMK, BBOP u BH. U3menenus 1omycTuMbIX BEIOPOCOB €
1999 r. BrinonHeHrne HOPMaTUBHBIX TPEOOBAHUIA.
Pannonyknmuansiii coctaB BeiOpocoB ADC ¢ peakTopamu
pasHoro tumna. CpaBHEHUE KOHIIEHTPALIMN €CTECTBEHHBIX U
TEXHOT€HHBIX PaJAHOHYKIUIOB B IPU3EMHOM BO3/yX€, B [I0UBE
1 B BoJie paitoHoB ADC. X 3aBUCUMOCTb OT PACCTOSIHUS 10
uctoyHuka. CpaBHEHHE C AOMYCTUMBIMU KOHIICHTPAIUSIMHU.
3anac NpOYHOCTH PEaIbHOTO pauallMOHHOTO BiusiHUs ADC
Ha OKPY>KaIOIIYIO Cpey MPU HOPMAaJIbHOM 3KCILTyaTalluu.
ABapuiiabie BEIOpOCHl. OIIEHKH MOIIHOCTH J103bI 00Ty4eHUs
oprann3MoB B paiioHax ADC Npu ITATHBIX YCIOBUAX
skcruryatanuu. CpeHue HHIUBUYaTbHbIC U KOJIJICKTUBHBIC
JI030BbI€ Harpy3ku BozaencTBust ADC ¢ peakTopaMu pa3HOro
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THUIIA HAa HaceJeHne U nepcoHasl. CHUKEHHE JO30BBIX HarpPy30K
3a MOCJeAHME JIBa NeCATHICTHS. BRIOPOCH 1 COpOCHI
MPEINPUATHIA 10 epepadOTKe TOIUIHBA, UX MPUHITUIHAIBLHEIE
oTiiunsi oT ADC. Ouunctka ['PO oT pagnoHyKIUI0B U OT
PalMOaKTUBHBIX a’3po3oiieil. DPPEeKTUBHOCTh OUUCTKH
ra30a’po30JbHBIX BEIOPOCOB. MeTobl o0e3BpekuBanus [ PO:
OCHOBHBIE MTPOMBIIIIICHHBIE METO b1 Ae3akTuBanuu [ PO.
Cucrema 04MCTKH ra3000pa3HbIX 0TX0/10B Ha ADC:
ra3rojbAephl BEICPKKU U pagroxpoMaTorpadudeckas
cucrema. OCHOBHBIE OIEepaIK TEXHOJIOTHYECKOT0 LUK
ouncTku razoB Ha ADC. OCHOBHbBIC TEXHHUUECKHE IMOKA3aTEIIN
OTEYECTBEHHBIX YCTAHOBOK OYHMCTKH razoB ADC ot
paanoakTUBHOCTH. [[pHHIMIIMATBHBIC TEXHOJIOTHUECKUE
cxeMbl yctaHoBOK razoounctku COI' u VITAK.
Koadduuuents! ancopounu. @uiibTpanus adpo3oiei.
TexHUYecKne XapaKTEPUCTUKU a9PO30JIbHBIX (PUIIBTPOB.

Jlekuus 7

OO6parenue ¢ KUAKAMA pagrnoakTuBHBIMU oTxonamu (JKPO).
Nctounuku XXPO u ux kommuectBo. CrcreMa oOparieHus ¢
KUIKAMH pagnoakTuBHbeIMU oTxonamu (JKPO) na ADC —
cucTeMa nepepadoTKu TpamHbiX Boj. CucTeMa OUMCTKU BOJIBI
MEPBOr0 KOHTYpa; CUCTEMa OUNCTKU OacceiiHa BBIIEPKKY;
CUCTEeMa XpaHEHUs U TepepabOTKU TEIUIOHOCUTEIS; CUCTEMA
OYHUCTKHU BOJIbI MTAPOTEHEPATOPOB, KOTIOBOU BOABI M BOJIBI
KOHTPOJIbHBIX 0aKOB; BOJBI JIE3aKTUBAIMH IOMEIICHUN U
000py10BaHusl; HEOPraHU30BAHHbIE MPOTEUKU. bak TpamHbIxX
BoA. ['oMorenHbIe (KyOOBBII OCTATOK) U T€TEPOTCHHBIE
(yneIbI GUITBTPOMATEPHUATIOB) KUIKHE OTXOIBI.
KonunuectBennsie mokasarenu obpazoBanus XKPO B rog u ux
XapaKTEPUCTHUKU JIJISl pa3HbIX TUIIOB OTEYECTBEHHBIX
peakTopoB. CTpyKkTypHasi cxemMa (hOpMHUPOBAHHS OTXO/OB B
000py/I0BaHUU CUCTEMBI TpanHbIX BoJ. [leproanynocts
o0ciry>)xuBaHus (pereHepanys, B3pbIXjaeHne) GUIbTPOB CUCTEM
cnenBooouucTku (CBO) u nepruoaudHOCTh THAPOBBITPY3KH
GbuIbTPOB. AKTUBHOCTD U PAUOHYKIIUIHBIN COCTaB
TOMOTE€HHBIX U FT€TePOre€HHBIX KUAKUX 0TX0/10B Ha ADC.
Mertoab! obpamenus ¢ XKPO. Tepmuueckue METOIBI.
YcTanoBkM riny6okoro ynapubanusa. Cxembl BBITAPHBIX
annapatoB. CTeNeHb OYUCTKU KOHAEHCAaTa U CTETIEHb
KOHIIGHTpUpPOBaHUs 0TX0A0B. COpOIIMOHHBIE METOIbI OYHCTKH.
JluHamuueckast COpOIHsl: KATHOHUTHI U AaHUOHUTHI
(MOHOOOMEHHBIE CMOJIbI) M CTaTU4ecKasi cCopOLus.
MemOpaHHBIE METO/IBI: OOPATHBIA OCMOC, STEKTPOAHAIIN3 U
ynbrpadunbTpanus. Knaccuduxanus XKPO no metogam
oOparmenus u knaccupukanus xuakux PAO saepHo-
SHEPTEeTUYECKUX YCTAHOBOK M METOJIOB UX MEPEepabOTKHU B
3aBUCUMOCTH OT coJjiecoJepkanusl. TexHonornueckas cxema
nepepaboTKH OTXOI0B CPETHETO H HU3KOTO YPOBHEH
akTuBHOCTH. CxemMa XpaHeHHs OTpabOTaBIIUX HOHOOOMEHHBIX
¢bunbTpoB 1 KyboBoro octatka Ha ADC.
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Cemunapckoe 3ansitue 1
CemecTpoBbIN KOHTPOJIb. T€CTOBBIA KOHTPOJIb 3HAHUM.
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Jlekuusa 8

Pamnoxumudaeckwii 3aBo (PX3) o mepepaboTke 001ydeHHOTO
ToruiBa. OCOOEHHOCTH Ta3000pa3HbBIX BEIOPOCOB
PaAMOXMMHUYECKUX 3aBOJI0B. MOIIHOCTh Ta30a39P030JIbHBIX
BbIOpocOoB PX3 1 comyTcTByIOIIME 03B 00TyUYeHUS
HaceseHus. [ mobanbHOe paguoakTUBHOE 3arps3HEHNE
6uocdepsl. BeIOpock! 1 cOpochl T00aTBHBIX PAAHOHYKIHIOB
Ha ADC n Ha PX3. OxngaeMple KOJUIEKTUBHBIE JO35I
oOmy4enwus Hacenenus. Paguanonnas oocranoBka Ha [10

" Mask! |. Beiopocsl 1 cOpockl paanoHykinn10B Ha KOsxHOM
VYpane ¢ 1948 r. Boctouno- Y pajbckuii palMOaKTUBHBIN clie]
(BYPC). Tepputopust BYPC. [1noTHOCTB 3arpsi3HEHUS TOYBbI
tepputopuu BYPC ocHoBHBIMU paguonyknuaamMu 90Sr u
137Cs. CymmapHO€ paJioaKTUBHOE 3arpsI3HEHHUE MIOWMBI PEKU
1 Boabl peku Teun. J[MHaMuKa OIIEHOK TO30BBIX Harpy30K Ha
YKUTEJICH HACEJIEHHBIX IMYHKTOB B0Jb peku Teun. CpaBHEHHE
paanaliMOHHOTO U XUMHUYECKOTO PUCKa JUIS KUTEJIeH IoceKa
HogoropHsiii, pacronoxerroro Bomsu [10 [TMasik[].
CoBoKymHbIE MacIITaObl 3arps3HEHUS U 00TyUYeHUS HaCEeTICHUS
Ha 000pOHHBIX NpeanpusaTusix Poccuu. Pagnoxumuueckas
nepepaboTka 00IyuyeHHOro TOIMBa. BogHbIE METOBI
nepepadbotku OAT: "mypekc (Purex) - mpomecc". Kuakue
OTXOJbI BEICOKOH yieibHOM akTUBHOCTH (OBY A). AKTUBHOCTH
u teroBbieneHne OBY A. OuuncTtka v KOHIICHTPUPOBAHKE
KHUJKUX OTXOJIOB BBICOKOTO YPOBHS akTUBHOCTU. ObOparieHue ¢
xugakumu PAO Ha 3aBojax no nepepadotke OAT. Cxema
obpamenus ¢ XKPO I10O "Mask". KoTponupyemoe xpaHeHHE
pactBopoB OBVYA: o0ecrnieueHne TemMrepaTypHOro pexuma
XpaHeHUs, KOHTPOJb HaJl 0€30MaCHBIMHU KOHIIEHTPAIUSIMU
B3PBIBOOIIACHBIX Ta3000pa3HbIX OTXOJIOB M PaJMAIIMOHHO-
XUMHUYECKUMH Tporieccamu. Mcnonb3yemble pe3epByaphl s
n3ossinuu Kugkux OBY A u MeToibl X XpaHEeHHUs!.
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Jlekuusa 9

Oopartenue ¢ TBepAbBIMH paguoakTuBHEIMU oTxoxamu (TPO).
Hcrounnku n xapakrepuctuku TPO. MeTonbl nepepaboTku
TBepAbIX 0TX0A0B. Cxxuranue roprounx TPO u npeccoBanue
otxojoB. [Iepepaborka metamumueckux PAO. OTBepxeHue
PAO. Ilepeox KPO B tBepabie popmel. [Ipumensiemsie B
MHPOBOI MPAKTUKE METOAbI OTBEPKACHHUS. JJocTOMHCTBA 1
HEJ0CTaTKU UCHOJIb3yEMBIX METO0B OTBEPkKACHUS. PUNKO-
XUMHUYECKHE OCHOBBI MPOIIECCOB OTBEpkAeHUs. [lapameTpsl,
XapaKkTepu3yroIne HeoOX0AMMbIe Ka4yeCTBa BEHICOKOAKTHBHBIX
OTBEPKJIEHHBIX OTXOJ0B. bBUTyMUpOBaHUE )KUAKUX OTXOJIOB.
OmnpiT 6utymupoBanus JKPO B cTpanax ¢ pa3BUTOM siiepHON
HHEPreTHKON. XapaKTepUCTUKU OUTYMHBIX KOMIAyHIOB.
ArnmapatypHoe odopMIIeHHEe OUTYMHUPOBAHHUS.
[Tpombinennsie OutymaTtopsl. [lementupoBanue PAO.
JlonmycTuMBble Mpeesibl KauecTBa HEMEHTHOIO KOMIIayH/1a.
Kanpuunaanusa u octekiioBeiBanue )Xuakux OBVYA.
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OpHOCTaAMNHBIN U IBYXCTaAUMHBIN MPOLIECC OCTEKIOBBIBAHUS
xuakux BAO. KonTteiiHep 11 mepeBO3KU U CYyXOro XpaHEHUs
otBepxkaeHHBIX PAO. Ilokazarenu padots! urasurens I11-500.
Tennodusznueckne xapaKTEpUCTUKH OCTEKJIOBAHHBIX OJIOKOB U
repMETUYHOI0 KOHTEHHepa /11 uX XpaHeHusi. CpaBHEHHE
XAapaKTEPUCTHK OTBEPKIECHHBIX Pa3INYHBIMU METOJAMHU
poAyKTOB. OCHAIIEHHOCTh 0TeuecTBEHHBIX ADC
yctaHoBkamu 1o niepepadbotke PAO. ObOpaienre u XxpaHeHne
OAT na ADC. IlpunosepxHocTHOE cyxoe xpaHeHue OT u
OCTEKJIOBaHHBIX KOMIIayHA0B. IIpoexT xpanunuma
OCTEKJIOBaHHBIX OTXOOB C BO3YILIHBIM OXJIaKIEHUEM.
[IpoexTHbIe pemenus cuctem oopamenus ¢ PAO ADC HoBoro
MOKOJICHHUS: METO/1 CEJIEKTUBHOW COPOLIMU, YCTAHOBKU
ri1yOOKOro yrapHuBaHus 10 COJIEBOTO IUIaBa, [IEMEHTUPOBAHUE
paZMOaKTUBHBIX COJIEBBIX KOHLEHTPATOB, HOBbIE MaTEPHUAIIbI
U1 UMMOOMIIM3AIMK PAJUOHYKIUAOB U JIp.

11 Cemunapckoe 3ansiTue 2 Bcero ayiuTopHBIX 4acoB
Joknan u obcyxaeHue pedeparon 2 | 0 | 0
Omnunaiin
0 | 0 | 0
12 Jlekuus 10 Bcero ayutopHbIx 4acoB
Ooparenue ¢ otpadoraBmuM siaepHbM ToruBoM (OAT). 2 K [0
[Tapametpst TBC u TB3:10B. HekoTopsie TexHnYeckue Owuiaiin
XapaKTEPUCTUKH TOIUIMBA U AKTUBHOM 30HBI OT€YECTBEHHBIX 0 0 0

peakTopoB pa3HOro tuna. Pu3NKo-XUMHYECKUE U
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU HAKOIIJIEHHBIX ITPOYyKTOB
JIeJIEHUs1 U TPAaHCYpaHOBBIX 371eMeHTOB (TY D) B BHIrpYKEHHOM
TOIUIMBE PEAKTOPOB. BrIropanue s1epHOro Tomiausa B
peakTope. [ 1yOuHa BeIrOpaHusi, XapaKTepHble 3HAYCHUS
r7TyOUHBI BBITOPAHUS JJIS pa3IMYHBIX PeakTopoB. OCHOBHBIE
xapaktepuctuku u coctaB OAT. U3oronuslit coctaB OAT:
aKTUHOU/IbI (MaJible aKTUHOU/IBI) U TIPOTYKTHI JICIECHUS.
Pannanuonnsie u TerioBele xapakrepuctuku OAT:
akTuBHOCTb O T, MOIIHOCTH 103BI U OCTATOYHOE
terioBbienenue ot OAT. 3smeHeHune paaualioHHbIX U
TEIUIOBBIX NTAPAMETPOB CO BPEMEHEM. XapaKTEPHbIE IEPHUOBI
BpeMeHHM U1 criajia akTuBHOCTU. Crian sHeproBbiaeneHust OSAT
peakropoB BBOP-1000 u PEMK-1000. PagnoTokcu4HOCTH
OJIT. CymectBytromue koHuenmuu 3axoponerus PAO u OAT.
Knaccugukarus coBpeMeHHBIX METOI0B O3EMHON 30U
PAO. Bpewms uzonsauuu PAO. IlpunniunuanbHbie 0COOEHHOCTH
cucreM 3axopoHeHust PAO: GecripenieIeHTHO JUTUTENbHBIN
CPOK M3O0JISILIMU U OTIPEAEIISIONIas poJib PUPOIHBIX
(ectecTBeHHBIX) OaphepoB Oe3omacHocTU. HEBO3MOXKHOCTD
MOJTHOMACIITaOHOTO HATYPHOTO SKCIIEPUMEHTA U (PaKTOP
HeomnpezaeneHHocTh. 3axopoHeHne PAO B reonoruueckue
dopmanmu. [IpuHIKT MyTBTHOAPBEPHO 3AIUTHI IPH
3axopoHeHuH PAO. TpeGoBaHUs U KPUTEPUH OLIEHKU
re0JI0rMYECKON cpebl. I'eonornyeckue cpeasl s
3axopoHeHuss PAQO: ckaJIbHbIE U INIMHUCTBIE IOPOJIBL, COJISTHBIE
¢dopmanmu. HattmonaneHbie mporpammel 3axoponenust PAO B
HeKoTophIX cTpaHax. IIpoext FOkka-MayHTuH.




13

Jlexkmusa 11

M3onsuusa cpenne- u Hu3koakTuBHBIX PAQO. be3onacHOCTh nx
IIPUIIOBEPXHOCTHOI'O 3aXOpOHEHU. KpuTepnuu 1 NpuHIUIIBL.
30HBI a3palvy U 30Hbl aKTUBHOTO BOJI0OOMEHA.
IToBepxHocTHBIE Xpanunuina PAO, pernaMenranus paiioHa
pa3MenIeHus XpaHWIUILA U BEIOOP TUIOMIAKH JIsI
3axopoHeHus. Onenka konnuectsa PAO Ha Tepputopun
Poccun. O0umeHannoHaIbHBI MOTWIBHAK M BO3MOYKHOCTH
cucreMsl [ |Panonl]. XapakTepuCTUKU JEHCTBYIOIINX
xpaawnui PAO cnenkom6unatoB "Pagon". OnbiT oOpamieHus
¢ PAO MocK0oBCKOTro Hay4yHO-ITPOU3BOICTBEHHOTO
oowenuuenus [|Pamonl . [Ipuponnsie ycmoBus paitoHa
pasMeIeH s U pa3pe3 TreoJoruuecKoi (hopMariuu.
Cy1iecTBylole TEXHOJIOTHYECKHE MTPOLIECCHl U YCTAHOBKH.
3axoponenue PAO B IpunoBepXHOCTHBIX XpaHWINIIAX.
Cxembl xpanuauil TBepabix U xuakux PAO. PazpaboTka
HOBBIX TeXHOJIOTHH. HeraTuBHbIE 0COOCHHOCTH pa3MEeLICHUs
Jlenunrpanckoro cnerkomOuHaTa. [IpumoBepxHOCTHOE CyXoe
xpanenue O T. Onbit KpacHosipckoro I'opHO-XxuMHUECKOTO
komOuHara (I'’XK). CtpouTtenbcTBO U BBOJ B SKCILIyaTaIUIO
«cyxoro» Bozayxooxyuaxaaemoro xpanunuma OAT na ['XK.
Konnenmus obpamienust ¢ PAO, oOpa3yromumucs npu CHATUN
ADC c akcmtyaranun. XapakKTepUCTUKU PaJUOaKTUBHBIX
MaTepHasoB, MOAJEKAIIUX XpaHeHuI0. PaccmaTpuBasiuecs
BapuaHThl 3axopoHeHus PAO. IIpaktuka 3axoponenus PAO B
Poccuiickoit ®eneparuu. ['myounnoe 3axoponenue XXPO B
MOPHUCTHIE reosiornyeckue popmanuu. I eosornueckas cxema
MIOJINTOHOB TJIyOMHHOTO 3aXOPOHEHUS JKUJKHUX OTXOIOB.
[TpakTrka oOecrieyeHns U BHIIIOJIHEHUS YCIOBUI 0€30MacHOCTH
Ha OTEYECTBEHHBIX MOJIMTOHAX 10 3axopoHeHnto JKPO.

Bcero ayiuTopHbIX 4acoB

2 [0 |0
Ouaiia
0 0 0

14 Cemunapckoe 3ansitue 3 Bcero ayiuTopHbIX 4acoB
Joknan u obcyxaeHue pedeparon 2 | 0 | 0
Ownnaitn
0 K |0
15 Jlexnus 12 Bcero ayiutopHbIX 4acoB
Kputnueckuii 0630p ATL]. CoBepiieHCTBOBaHME 2 | 0 | 0
TPAIUITHOHHBIX U pa3pab0OTKa HOBBIX TEXHOJIOTHI oOpamenust | Oiait
¢ PAO. Tpancmyrtauus PAO. Otaenenrie Majiblx akTHHOUIOB 0 0 0

(MA) or BAO u acnektsl nepepadotku OAT. 3ATL] ¢
o0bIyHOM nepepaboTkoit Torumaa ("mypekc (Purex) -
npornecc"). [Ipobnemsr mepepadboTku oTpadoraBmero MOX
toruiBa. Bkiag Am u Cm B akTUBHOCTb OTXOJIOB U
BO3MOYKHOCTH UX TpaHCMyTalui. MHOTOKpaTHOe
perukiIrpoBanue MA 1 IpoAyKTOB JeNIEHUSI B PeaKTOpax.
[TepepaboTka TormBa ¢ MA. [loBTOpHOE U3rOTOBIICHNE
cBexkero TorumBa. OeHKa BbIro1 OT TPAHCMYTAIUH JIJIs
0e30macHOCTH OOPAIICHHUS C SIEPHBIMUA OTXOAAMHU.
ComnocraBieHue IByX CTPATEerHil CHUKEHUS pUCKa OT
aKTHHOUJIOB: [ |BBIIETICHUE U3 OTXOJIOB + TpaHCMyTaus | U
npsamoe 3axoponenune OAT. Tpancmyranus PAO c
PUMEHEHHEM YCKopuTeliell BapuaHThl TEXHOIOTHYECKAX
miatdopm AT B 0603pumom Oyaymiem. [IpoekTHOE BHICHHE




00JIMKa MEXyHapOIHOTO IEHTpa 1Mo oopamieHuto ¢ PAO u
OAT. Coznanue 3amknyToro AT Ha OI'VIT «I'XK».
KonndecTBo )KUAKUX OTXO/IOB BHICOKOH YIETbHON aKTHBHOCTH
(OBYA) nipu pa3ubix MeTogax nepepadorku. HeBomHbie
metoabl nepepadbotku OST. Ilepepadotka OAT ObicTphIX
peaktopoB. OnbITHO-AeMOHCTparmoHHbIH eHTp (O11]) Ha
OT'VII «I'XK» o orpaboTke HHHOBALMOHHBIX TEXHOJIOTUI

nepepadotku OAT ADC.
16 Cemunapckoe 3ansatue 4 Bcero ayiuTopHbIX 4acoB
Joxnan u obcyxaeHue pedeparon 2 | 0 | 0
Omnnaitn
0 |0 | 0

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIIUIA:

Oo6o3na | [lo1HOe HAaMMeHOBaHHE
YeHHue

oK DJIEKTPOHHBIN KypC

JI0Y [ToJIHOTEKCTOBBIN MaTepHuan
T1JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-marepuansl

AM Aynno-Matepualibl

[Ip3 [Ipe3zenTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MAaTEPUATIbI
ncC NHTEpaKkTUBHBIN CaUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcBoeHME AMCLUMIUIMHBI TPOXOAMT B OCHOBHOM IIO TPAaJUIMOHHOM CXEMe: JEKUUU H
[IPAaKTUYECKUE 3aHATUA. B JIEKIMOHHOM Kypce€ IIUPOKO HCIOJIB3YIOTCd WUIIOCTPATUBHBIA U
pa3gaToYHbIA MaTEpUal, a TAKXKE TEXHUYECKUE CPENCTBA U JEMOHCTPALMK CIAlI0B.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCLUIUIMHE 00ECIIeUnBAET IPOBEPKY OCBOCHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUN TEKYLIETo,
pyOexKHOr0 U IPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILIHNHE.

CBsa3b Mexny (opMHUpPyEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
NIPEJCTaBJICHA B ClIeAyIOLIeH Tabnuie:

Komnerenuus NuaukaTopbl 0CBOCHHSA ATTecTallMOHHOE MEpPONpHUsiTHE
(KII'1)
IK-1 3-1IK-1 3, K-8, K1-16
V-TIK-1 3, KU-8, KU-16
B-IIK-1 3, KU-8, KH1-16

HIkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI




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

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

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

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

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

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

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

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

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

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

OneHouHble cpescTBa NpuBeeHb! B [Iprioxxenuu.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHO JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. 621.039 b 43 benas xuura simepHoit sHepreTuku. 3aMKHyThIA ATL] ¢ ObICTpBIMU peakToOpamH : ,
Mocksa: I'VII HUKHUOT, 2020



2.621.039 181 ObecneueHue 6€30MaCHOCTH OOpAICHUS C PAAMOAKTUBHBIMH OTXOaMH MPEAPUATHI
SJICPHOTO TOIUITMBHOTO LMK : yueOHoe nocobue , Mocka: JIOT'OC, 2012

3.621.039 K89 Paguoskosorus u paauannoHHasi 0€30macHOCTh (MCTOPHSL, TOAXO0 kI, COBPEMEHHOE
cocTosiHUe) : yueOHoe nocobue s By3oB, Mocksa: HUTIKI] Bocxoa-A, 2011

4. 91 b19 Dkcnnyaranus ADC U.1: Pabora ADC B sHeprocuctemax; U.2: Obparienue ¢
paauoakTUBHBIMU OTX0Aamu , , Mocksa: HUAY MU®U, 2011

5. D1 O-23 Obparmienne ¢ oTpadOTABIIMM SIACPHBIM TOIUITMBOM U PaJMOAKTUBHBIMHU OTXOJaMH B
aTOMHOM 3HepreTuke : yuebHoe nocoodue g By3oB, H. H. JlaBunenko [u ap.], MockBa: MUDU, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 50 O-75 OCHOBEBI 3KOJIOTUU M OXPaHbI OKPYXKAIOMICH cpebl : yaeOHoe mocodue st By30B, B. B.
Bonstko [u ap.] ; pen. : A. U. Kcenodonro, Mocksa: MUDU, 2008

2. 50 C22 Panmmoskouorus : yuebHoe nmocodue it By3oB, B. K. Caxapos, Cankr-IlerepOypr: Jlanb,
2006

3. 50 I116 bezonacHOCTb 4eI0BEKa U OKPYXkKArOIei cpesibl B iepHON SHEpreTHKe : yued. mocodue asst
By30B, M. I1. [Tanun, O. I'. CkotaukoBa, M.: MU®U, 2006

4. 621.039 O-23 O6parienue ¢ 0TpabOTaBIINM SEPHBIM TOIUIMBOM U PAJUOAKTUBHBIMU OTXOAAMHU B
aTOMHOM SHepreTuke : yueOHoe nocoodue s By3oB, H. H. JlaBunenko [u ap.], MockBa: MUDU, 2007

5. 61 Y-57 OcHOBBI paariallMOHHON O€30macHOCTH YesioBeka : , 10, B. Ueuétkun, JlumutpoBrpan:
I'HIl HUHUAP, 2008

I[TPOTPAMMHOE OBECITEYEHHUE:

CrieunanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbLHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKMUE PEKOMEHJIALMUU JJIsA CTYAEHTOB

[Ipobnema ob6pamenus ¢ PAO Bo3HuKiIa (haKTHMUECKH C CaMOT0 Hauaja MPOMBIIUICHHOTO
OCBOCHHSI aTOMHOM AHEPreTuku. Tem He MeHee, UCTOpUYEeCKH BorpocaM xpaHeHus PAO ynensiioch
BTOPOCTETICHHOE 3HAU€HUE 110 CPaBHEHHUIO C BOMPOCAMHM CO3JaHUS U OKCIUTyaTallud OOBEKTOB



aTOMHOW JHEPreTHKH, HAayku W mpomsbliiieHHocTH. "Konuemus obOpamenuss ¢ PAO" B CCCP
OTCYTCTBOBaJa, a B Poccun Obu1a BBeeHa mpruka3zoM Munatoma P® Toisko 16.03.2000r.

OO11ecTBEHHOCTh MHOTUX CTpaH, B TOM YHWCII€ CTpaH — MPOU3BOAMTENCH SIEpHON IHEPTHUH,
MPOJOIDKAET OOCYXJaTh BOMPOC O HEOOXOAMMOCTH pa3BHTHS sIepHO sHepretuku. Cpenctsa
MaccoBOW MH(POpPMAIMU OLEHUBAIOT MEPCHEKTUBBI CPETHECPOYHOIO PA3BUTHS SIIEPHON SHEPIETUKH B
JMamna3oHe OT CTarHaluk 10 YABOEHHOro pocTa. JloirocpodHsie MPOTHO3bI MHUPOBOW aTOMHOM
SHEPreTUKU BeChbMa IPOTHBOPEUYUBBI, YTO OTpakaeT W OTHOIIEHWE K Hel oOuectsa, u
HEeOJaronpusATHYIO A1 Hee KOHBIOHKTYPY, M HACTPOEHHUS B CaMOM SJIEPHOM COOOIIECTBE IMOCIE
HEYJIaBILEHCS MOMBITKU PEIINTh BCE €€ MPOOJIEMBI C X0y .

Cpa3zy cienyer OTMETHTh M IMOAYEPKHYTh, YTO BaKHEWIIas mpoOsieMa aTOMHOW HAyKH H
TeXHUKU — mpoOsiema miomauuu PAO u OST He 3aBucuT OT Toro, OyneT Ju B JdalbHEHIIEM
pa3BUBaThCs sJIEPHAsI SHEPreTUKa U KakUMM Temnamu win HeT. Hakoruiennsle Oonee, uem 3a 50 net
PAO u OST yxe camu 1o cebe co3maiy TPYAHO PEIIAEMYI0 HAYYHYI0 M TEXHHYECKYIO MpOOJIeMy.
Pazpa®oTka M COBEpLIEHCTBOBAHHME METOJOB, a TAK)KE IPAKTHKA PalMOHAJIBHOIO M 0€3011aCHOrO
oOpalleHus: ¢ 0OTXOAaMHU, 00pa3yroIUMKCS B IpoLecce pPadOThl aTOMHBIX SHEPIeTHUECKUX YCTaHOBOK
BCEX THIIOB, SIBJISIETCS aKTyaJIbHOW 3a/1adeil B HacToAlIee BPeMsl U HE YTPATUT CBOEH aKkTyaJIbHOCTH B
Oymyiem.

[TocraBnennas npobiema GesonacHoro oOpamenus u 3axoponeHusst PAO u OST nHocutr BoO
MHOT'OM KOJHMYECTBEHHBI XapaKTep, OHa CTPATETHUECKU 3aBHCUT OT OOBEMOB y)KE€ HAKOIJICHHBIX U
MOCTOSTHHO O0pa3ylomuXcs OTXOMOB M OT coOmojeHus OamaHca MEXAy MpPOU3BOJICTBOM U
yTuiau3anuen otxonoB. [loaTomy mpu u3yuyeHuu Kypca HEOOXOIMMO OINUpPaThCsl Ha CaMble CBEXKHE
KOJIMYECTBEHHBIE MTOKA3aTeIN KaK OT€YECTBEHHOI0, TAK 1 MUPOBOTO ITPOU3BO/ICTBA.

N3yuenne kypca (paKTUUECKU U HAUMHACTCS C U3JI0KEHUS KAUECTBEHHOTO U KOJUYECTBEHHOTO
COCTOSIHUSL Jlel B paccMarpuBaeMoil orpacian. OObeMbl M HecOaJaHCUPOBAHHOCTh IOTOKOB
oOpasyronmxcst 1 ytwinsupyemblx PAO U BBITpY’KaeMOro M3 peakTOpoB U mepepadaTbIBaeMOro
TOIJIMBA OOYCJIOBWIM KPHU3UCHOE TOJIOKEHHEe B pemeHMH mpobiembl. CoOTBETCTBYIOIIEE
TEMaTHUYECKOE HAIPABICHHUE N10APA3yMEBAET PACCMOTPEHHUE CIEAYIOLIUX BOIIPOCOB.

ATtoMmHas sHepreTHka B Mupe U B Poccun. OOpamenue ¢ paguoaktuBHeIMU otxonamu (PAO)
KaK COCTaBHAs 4aCTh CUCTEMbI PAIUALIMOHHOM 3aIUThl HACETICHMUSL.

DOHepreTuka M okpyxatouias cpena. CTpykTypa ¥ pa3BUTHE MHPOBOW IHEPreTUKH. ATOMHas
sHepreTuka. SAnepubiid ToruBHBINA UK (AATL[). Otkpeiteiii u 3amkayThId ATL[. ADC B Mupe u B
Poccun, ux posnb u 00beMbl TTpon3BoACTBA. OCHOBHBIE MPOOJIEMBI TIPH OOpaIIeHUH ¢ OTPadOTaBITUM
snepabiM ToruBoM (OST) m PAO u mytu mx pemenus. Knaccupukamus PAO. [lpuHnumel u
KPUTEPHH IKOJIOTHUECKOM Ge3omacHocTH npu oOpamenuu ¢ PAO.

N36exath oOpazoBanus PAO naxe npu HOPMaJIbHOW SKCIUTyaTalluy sIEPHO-IHEPreTUYECKUX
YCTAHOBOK HE TPEJCTABIAETCS BO3MOXKHBIM. PaMoakTHBHBIE OTXOJbI 00pa3yloTCs Ha BCEX JTamax
sneproro toruBHoro mukina (AATL): mpu moObrue u mepepaboTKe YypaHOBOW pPYyAbI, W3TOTOBICHUH
TOIIMBA I AJIEPHBIX PEaKTOPOB, pEreHepali OO0JIy4eHHOIO TOIJIMBA, SKCIUTyaTallud U BBIBOJE U3
JKCIUTyaTalluu sIepHbIX 00BEeKTOB. C TOUKM 3pEHHUs JaJbHEHIIEero 3aXOPOHEHHS OTXOJI0B H
BozaeiictBus SATL] Ha Guocdepy Hanbosbllee BHUMAaHHUE TIPEACTABISIIOT O0BEMBI, HAKATUIMBAaEMbIC Ha
HavajibHOM cTaguu JoO0bMM M mepepaboTKM pynael, npu skciutyatrauud ADC u npu pabote
panuoxumuueckux 3aBojnoB. Otu craauu ATL[ paccmarpuBaroTcs HMHIMBUAYAJIBHO B paMKax
CJIEYIOIINX TEMATUK:

[Ipeanpusatus nHayansHoM ctaguu SITLI

OOpasyromecss OTXOAbl M MEpbl MO WX H30JMAUMH. PaguoakTHBHBIE  OTXOJBI
ypaHOMOObIBAIOIIMX MPEANpPUATHH W HX BO3JCHCTBHE Ha OKpykamwllyr cpeny. OOecneueHue



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

OO6parnienne ¢ ra3000pa3HBIMU paroaKTUBHEIME oTxonamu (I'PO).

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

OOparieHue ¢ )XKUAKUMH paguoakTuBHeIMU oTxoaamu (PKPO).

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

OCHOBHbIE TOJIOKEHHUS, KOTOPBIE JOJKHBI YSACHUTH CTYJIEHTHI 110 MEPBOW YaCTH HPOrPaMMBL,
CBOJATCA K CICAYIOUIUM ITyHKTaM:

1. Knaccudukanus paauoakTuBHbIX 0TX0A0B (PAO) W OCHOBHBIE perIaMEHTHPYIOIINE
JOKYMEHTBI 110 00palleHHIO ¢ HUMH.

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

3. CtpykTypa npou3BoacTBeHHOro komriekca 1 PAO ypaHo100bIBalONINX TPEATIPUITUN.

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

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

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

7. MeTtoasl ourcTKH Ta3o00pa3Hbix PAO.

8. Metonpl oOpamieHus ¢ xxuakumu PAO.

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

IIpoBepka 3HaHMI IO IEPBOM YAaCTH IPOrpaMMBbl IIPOBOAMUTICS B pPaMKaX CEMECTPOBOIO
KOHTpoOJIA Ha 8-0if Henene. MakcumaiabHasi OLIEHKA 3a MEPBbIM MUTOTOBBIM KOHTPOJb COCTaBIIET 25
0aJuIoB.

Crnenyromasi 4acTh Kypca MOcCBsilieHa crnenuduueckum mnpobiemam oteepxkaeHusi KPO u
pacCMOTPEHUIO COBPEMEHHBIX TMPEACTaBICHHM O METOoJax OKoHYareabHoW wu3omsiuuu  PAO.
AHanU3UPyOTCS CIELYIOINAE TEMAaTHKU:

Pagnoxumudeckuii 3aBoJ1 o nepepaboTKe 00Iy4eHHOT 0 TOILUINBA.

ITapamerppr TBC wu T1B3710B. DPU3MKO-XUMUYECKHE U KOJIMYECTBEHHBIE XapaKTEPUCTUKH
HAKOIUIEHHBIX IPOJIYKTOB JEJIEHUS M TPaHCYpaHOBBIX 3JIEMEHTOB. OCHOBHBIE paJUalliOHHBIE H
TeruioBble XapakrepucTuku OST. 3MeHeHne paaualliOHHBIX U TEIUIOBBIX IAPAMETPOB CO BPEMEHEM.
XapakTepHble NEpUOAbl BpEMEHHU Ji claja aKTUBHOCTH. COBOKYIIHbIE MacIITa0bl 3arpsi3HEHUS U
o0Jy4YeHUs] HaceleHUs Ha OOOpPOHHBIX MpEeANnpHUATHsSX Poccuu. Dkonormdeckas oocranoBka Ha [10
Masik.

OO6pamenue ¢ TBepAbIMHA paanoakTuBHbBIMU oTxoAamu (TPO).

Hcrounuku n xapakrepuctuku TPO. Oteepxkaenue PAO. IlepeBon XKPO B TBepabie GoOpMEI.
Paznuunble Metonbl orBepxkaeHUA. OnblT OutymupoBanus JKPO, 1ieMeHTHpOBaHHE pajiMOAKTUBHBIX
COJIEBBIX KOHLIEHTpaTOB U Ap. Metoas! 3axoponenus TPO. Cxuranue roprounx TPO.

Knaccugukaius coBpeMeHHBIX METOA0B Mo 3eMHOM u3oisiuu PAO.

["eonoro-ruIporeoornueckue MpeArnoCchUIKH Moa3eMHoro 3axopoHerus PAO. O6ocHoBaHue
YCIIOBUH JIOKAJIU3alMU BbICOKOAKTUBHBIX 0TX00B U OST B riy0OKHX MOJ3EMHBIX I€OJOTMYECKUX



¢dopmanuax. Bo3MOXHbIE TEXHHYECKHE DELICHHS JOJITOBPEMEHHOTO XPAaHEHUS BBICOKOAKTUBHBIX
orxogoB u OST B mnom3eMHBIX coopyxeHusix. [nyOunHoe 3axoponenue JXPO B mnopuctsie
reoyiorndeckue ¢opmanuu. MareMaTHUeCKHe METOABl pacueTa MapamMeTpoB XPaHWIHI] U
MormibHIUKOB PAO u OST.

[TpunosepxHocTtHoe xpanenue PAO.

M3omnsmusa cpenne- u HU3K0akTUBHBIX TPO. be3onacHOCTh MPUMOBEPXHOCTHOTO 3aXOPOHEHUS
paaMoaKTUBHBIX 0TX0J0B. Kputepuu u npuHunsl. OOIeHanOHaTbHbI MOTHIIBHUK U BO3MOKHOCTH
cuctembl [|Pamonl!. OmbiT oOpamenuss ¢ PAO MoOCKOBCKOro Hay4YHO-IIPOU3BOJCTBEHHOTO
oobenunenus [ |Pagonl]. [IpunoBepxHoctHoe cyxoe xpanenue OST.

[TpuemieMocTh TOro MM MHOTO CHoco0a 3aXOpOHEHUs elle He OblIa MPOAEMOHCTPUPOBAHA B
MPOMBIIUICHHBIX MacmTabaX HUTJE B MHPE M HAXOAWUTCS B CTAQAMM HAYYHBIX U OIBITHO-
KOHCTPYKTOPCKHX pa3paboTok. OJHAKO yke ceddac CTajo IOHSATHO, YTO KOMILJIEKCHO PpEIIMThH
mpoOiieMy TOJIbKO B paMKax HpOIUIBIX IpejacTaBieHuil He ypactcs. HeoOxonumo coBMeECTUTH
HaKOIUICHHBI HAyYHBIH W TEXHUYECKHH OMBIT C HOBBIMH pa3paboTkamMu. OTH BOIPOCHI
paccMaTpuBaKOTCs B pa3iene:

HoBeie TexHonoruu odparnienus ¢ PAO.

Kputnueckuit 0630p ATL[. CoBepuieHCTBOBaHME TPAJAULMOHHBIX U pa3pabOTKa HOBBIX
texHonoruit oopamenus ¢ PAO. Tpancmytauus PAO. Ouenka BbIroJ OT BBIIETICHUS U TPAHCMYTallUuu
st 6e30macHOCTH oOpalieHust ¢ saepHbIMU oTXonamu. CorocTaBiIeHHue JIByX CTpPAaTeruil CHUIKEHUS
pHUCKa OT aKTHUHOMJIOB: BBIIEJICHUE U3 OTXOA0B + TpaHcMyTalus U npsimoe 3axopoHenue OAT.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

JlucuuniauHa OTHOCUTCS K mpodeccHoHambHOMY LMKy JauciuiuinH. Kypc mnocsiieHn
BoMpocaMm Oe3omacHoro oOpaiieHus: ¢ paauoakTuBHbBIMU oTxonamu (PAO) u MeronaMm mnepBUYHON U
JONTOBPEMEHHOM M30JIALIMM JITHX OTX040B. Ha mepBoM »JTame aHaMM3UPYIOTCS COBpPEMEHHOE
COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHS AJCPHON SHEPTETUKHU U CBSI3aHHBIE C ’TUM 00BEMBI IMOAJIEKAIINX
3aXOpPOHEHHMIO PaJMOAKTUBHBIX OTX010B. ITompoOHO paccMaTpuBarOTCs KiIACCU(PHUKAIMA OTXOOB,
OCHOBHBIC HMCTOYHHKH M XapaKTEPUCTHUKU PA3IUUHBIX (ra3000pa3HbIX, XKUAKUX WA TBEPABIX)
paIMOaKTUBHBIX OTX0J0B. OCHOBHOE BHHMMAaHHE B Kypc€ YAEJICHO OOpalIeHHI0 ¢ OTpaboTaBUIMM
snepabiM  ToruBOM (OSIT) m ¢ BBICOKOAKTMBHBIMH J>KUJIKHMH W TBEPIBIMH PaTUOAKTHBHBIMU
OTXOJaMH, METoJlaM TMepepadOTKu U crmoco0aM  3aXOpOHEHHsS. AHanu3upyercss mpodiema
TpaHCMYTAIlMH PaJMOaKTUBHBIX OTXOJIOB, OIICHUBAETCS €€ dPPEKTUBHOCTH [0 CPABHEHUIO C MPSMBIM
3aXOpOHEHHEM OTpaboTaBLIETO siaepHOro TomuuBa. KpaTko wu3nararoTcst mpoOjiembl 0e30MacHOCTH
SIIEPHOTO KOMIUIEKCA, MCCIEAYIOTCS UM AHAIM3UPYIOTCS Kak IMPOU3OLIEAIINE, TaK U TUIIOTETUYECKUE
aBapUU Ha SJEPHO-TEXHUUYECKUX YCTaHOBKaX.

CrpykTypa Kypca pa3OuTa Ha OTAEIbHBIE TEMaTHYECKHE HAIpPAaBJICHHUS, CBSI3aHHbIE OOLIEH
uneosnorueil. [Ipy n3noxeHuu COOTBETCTBYIOLIETO MaTepHala ¢ Hallleld TOYKU 3PEHUS B HUX JIOJIKHBI
OBITh OTPa’KEHBI CIEAYIOLINE OCHOBHBIE TIOJIOKEHUSI.

ATomHast sHepreTuka B Mupe u B Poccun. OOpaienue ¢ paguoaktTuBHbIMU oTxonaMu (PAO)
KaK COCTaBHAs 4aCTh CUCTEMbI PAIUAIIMOHHOM 3aIUThl HACETICHHUS.

DHepreTuka M okpyxarouias cpena. CTpykTypa ¥ pa3BUTHE MHPOBOM IHEPreTUKH. ATOMHAs
sHepreTuka. SAnepusiid ToruBHBINA 1UKA (AATL[). OtkpeiTeiii u 3amkayThid ATL[. ADC B mMupe u B
Poccun, ux ponab u 00beMbl Tpou3BoAcTBA. OCHOBHBIE MPOOJIEMBI MPU OOpaIEHUH ¢ OTPaOOTaBIIUM



anepupiM TormmuBoM (OST) u PAO u nmytn ux pemenus. Knaccudpukamus PAO. IlpuHumnel u
KPUTEPHH YKOJIOTHIECKOM Oe3omacHocTH rpu obpameruu ¢ PAO.

[Ipeanpustus HadansHOM cTaauu SITLI.

OOpasyromecss OTXOABl M MEpbl MO0 WX HW30JAUMU. PagroakTHBHBIE  OTXOJBI
YPaHOAOOBIBAIOIIMX NPEANPUITUA M HMX BO3JACHCTBHE Ha OKpyXkamollyo cpeay. ObecrneueHue
paavanoOHHOW  O€30MacHOCTH MpH  JIMKBUJAALMK, KOHCEpBAlMM U  mepenpoduiInpoBaHUN
ypaHOI00BIBAIOIIUX MTPEATIPUITHIA.

Obparienue ¢ ra3000pa3HbIMH paaroakTUBHBIME oTxonamu (I'PO).

OcCHOBHbIE HMCTOYHMKM M paauanuoHHble xapakrepuctuku ['PO. AxtuBHocts I'PO m ux
KonudecTBo. BriOpock! u copockl ADC u npeanpusTHii no nepepadoTke TomiuBa. J[030Bble Harpy3Ku
BO3/eicTBUSl Ha HaceneHue W nepcoHan. Ouuctka ['PO ot pammonyknumoB. Ounctka ['PO ot
PaIUOAKTUBHBIX a3PO30JIEH.

ObparieHue ¢ )XKUJIKUMU painoakTUBHbIMU oTxoaamu (JKPO).

Ucrounnku XXPO u ux kommdectBo. Meroasl obpamenus ¢ JKPO. TexHomornueckas cxema
nepepaboTKU OTXOJOB CPEIHEro M HHU3KOTO ypoBHEH akTHMBHOCTH. OYHMCTKa UM KOHUEHTPUPOBAHHE
KHUJKUX OTXOJOB BBICOKOTO YypOBHSI akTUBHOCTH. OOpamienue c¢ xuakumu PAO Ha 3aBojmax 1o
nepepabotke OAT.

Pagnoxumudeckuit 3aBoJ1 0 epepadboTKe 00IyueHHOTO TOILUINBA.

ITapamerppr TBC wu T1B3710B. DPU3MKO-XUMUYECKHE U KOJMYECTBEHHBIE XapaKTEPUCTUKU
HAKOIUIEHHBIX MPOJIYKTOB JEJICHUS M TPaHCYpaHOBBIX 3JIeMEeHTOB. OCHOBHBIE paJUallIOHHBIE H
TeruioBble Xapakrepuctuku OST. 3MeHeHne paaualliOHHBIX U TEIUIOBBIX MAPAMETPOB CO BPEMEHEM.
XapakTepHble NEepUoabl BpEMEHHM Jii craja akTUBHOCTH. COBOKYIIHbIE MacIITaObl 3arpsi3HEHUS U
o0nydeHusI HaceleHus Ha OOOpPOHHBIX mpeanpuatusx Poccun. Dxomormdeckas obctaHoBka Ha [10
[Mask![ .

OO6parienue ¢ TBEpAbIMH paanoakTuBHbIME oTXxoAamu (TPO).

Hctounuku u xapakrepuctuku TPO. Otepxkaenne PAO. IlepeBon XKPO B TBepabie HOpMEI.
Paznuunbie Metonsl orBepxkAeHUsA. OnbiT OutymupoBanus JXKPO, 1ieMeHTHpOBaHUE paJOAKTHBHBIX
COJIEBBIX KOHIIEHTpaTOB U Ap. Metozsl 3axoponenus TPO. Cxuranue roprounx TPO.

Krnaccudukanus coBpeMEHHBIX METOIOB Mo3eMHON n3ossiuu PAO.

['eonoro-ruporeosaornyeckie MpearnochlIku noja3eMHoro 3axoponenuss PAO. ObocHoBaHMe
YCIIOBUH JIOKAJM3allMU BbICOKOAKTUBHBIX 0TX040B U OST B riyOOKHX MOJ3EMHBIX I€OJOTHYECKUX
¢dbopmanusax. Bo3MokHbIE TEXHHUYECKHE PEIICHHS JIOJITOBPEMEHHOTO XPaHEHHsI BBICOKOAKTHUBHBIX
orxonoB u OST B mom3eMHbIX coopyxeHusx. [nyOmHHoe 3axoponenue XKPO B mopucTteie
reosiornyeckne Qgopmauuu. MaremaTHuecKue METOAbl pacueTa NapaMeTpoB XpaHWIMI] U
MormibHUKOB PAO u OT.

ITpunosepxHocTHOE XpaHeHue PAQO.

W3omsmus cpeane- u HU3koakTuBHBIX TPO. be3onacHOCTh MPUIIOBEPXHOCTHOIO 3aXOPOHEHHUS
paaroaKkTUBHBIX 0TX0J0B. Kpurepuu u npuHiunsl. OOmmeHaMOHAIbHBI MOTHIIBHUK U BO3MOKHOCTH
cuctembl Pagon. OnbiT obpamienuss ¢ PAO MockoBCKOro Hay4HO-IPOU3BOACTBEHHOTO 00BbEINHEHUS
Panon. IIpunoBepxHoctHoe cyxoe xpanenue OAT.

Hosrie Texnonoruu odpamienus ¢ PAO.

Kputnueckuit 0630p SATLl. CoBepiieHCTBOBaHHE TpPAJUIMOHHBIX U pa3paboTKa HOBBIX
texHosoruit oopamenus ¢ PAO. Tpancmytauus PAO. Ouenka BbIroJ OT BBIIETCHUS U TPAHCMYTallUuu
st 0e30macHOCTH obOpaleHust ¢ saepHbIMU oTXonamu. CorocTaBieHHue JIByX CTpAaTernidi CHUIKECHUS
pHUCKa OT aKTHHOMJIOB: BBIIEJICHUE U3 OTXOA0B + TpaHcMyTalus U npsimoe 3axopoHenue OAT.
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