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AHHOTAIUA

Llenbto ocBOEHMS YU€OHOM TUCIMITIIMHBI SBISETCSA BBEJCHHUE B KYpC OJHOTO M3 IPUOPUTETHBIX
HAIpaBJICHUH COBPEMEHHOW paJHalMOHHON (M3MKU — MpoOiieMaM OOpalleHus C PaJIuOaKTUBHBIMU
OTXOJ[AMH ¥ METOJIaM X 3aXOPOHEHHUSI.

Kypc nocsiuien BonpocaM 6e30nacHOro odpalieHus ¢ paauoakTuBHbIMU otxojnamu (PAO) u
METOAaM MEPBUYHON M J0JITOBPEMEHHONM M30JAMU 3TUX 0TX0A0B. Ha nepBom 3tane aHanusupyoorcs
COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBbI Pa3BUTHS AJICPHON SHEPIETUKU U CBA3AHHBIE C 3TUM 00bEMBI
HOJUIeXkKAIUX 3aXOPOHEHUIO PaJIMOAKTUBHBIX 0TX010B. I1opoOHO paccmaTpuBaroTCs KiaccupuKaus
OTXOJIOB, OCHOBHbIE HCTOYHUKH M XapaKTEPUCTHKH PA3JIUYHBIX (Ta3000pa3HbIX, XHUIKUX WU
TBEPIBIX) PAaIMOAKTUBHBIX OTX0A0B. OCHOBHOE BHHMMAaHHE B Kypce YIENeHO OOpalIeHUuI0 C
orpaboraBmmM siaepHbIM TOIMBOM (OSIT) M ¢ BBICOKOAKTUBHBIMU JKHIKAMH W TBEPABIMH
pPalMOAKTUBHBIMU OTXOAAaMH, METOJaM MepepaboTKH U CcrnocobaM 3aXxOpOoHEHHS. AHAIM3UPYETCS
npobieMa TpaHCMYTAIH PAJIMOAKTUBHBIX OTXO/0B, OIIEHUBACTCS €€ APPEKTUBHOCTH 110 CPABHEHHUIO C
IOpSIMBIM  3aXOpPOHEHHEM OTpaldoTaBLIEro sepHOro ToluMBa. KpaTko wu3nararorcs HpoOiaeMbl
0€30IaCHOCTH SIEPHOTO KOMIUIEKCA, MCCIENYIOTCS M aHATU3UPYIOTCS Kak IpPOM30LIeNIINe, TaK U
TMIIOTETUYECKHUE aBapuU Ha SAEPHO-TEXHUUECKUX YCTAaHOBKAX.

Kypc paccuutan Ha BBIIYCKHUKOB, IpeANojaralouux padoTtaTh B aTOMHOM OTpaciu
MPOMBIIUICHHOCTH. [[J1 mpoxokaeHus: Kypca HeoOXouMa TpeaBapuTeIbHas MOATOTOBKA B PaMKax
BBICIIIET0 00pa30BaHMsA B OOJACTU SACPHOW M PaguallMOHHOW (DM3WKH, BKIIOYAs BOIPOCH (PU3UKU
PEaKTOpOB M JO3UMETPHUH, M B 00JIACTH pEIICHUS YpaBHEHHI MaTeMaTHIECKON (prU3HKH.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCHUATIIIMHBI

[{enbto ocBOEHUsI YU€OHOM NUCIUIUIMHEI SIBISIETCS BBEJCHHE B KYPC OJHOTO M3 MPHOPUTETHBIX
HaAMpaBlIEHUH COBPEMEHHOW paJnalvoOHHOW (M3UKU — TMpolieMaM oOpallleHus ¢ PaJuOaKTUBHBIMU
orxonamu (PAO) u orpaboraBimm saepubiM TormuBoM (OST) u MeTogaM WX 3aXOpOHEHUS.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Kypc paccuntan Ha BBITYCKHUKOB, NpEANONaralomux padoTath B aTOMHOW OTpaciu
MPOMBIIIIJICHHOCTH, OCOOCHHO B OOJACTH OOECHEYECHHS SIEPHON W paauallMOHHON 0e30MmacHOCTH
ATOMHBIX TCXHOHOFHﬁ, IMOCBAIICH BOITpOCaM 0€e3011aCHOT0 O6paHIGHI/I5[ C paluOAKTHBHBIMU OTXOdaMU
W METOJaM TMEPBUYHOW W JOJTOBPEMEHHOW M3OJSIIUU ATUX 0TX0n0B. [loapoOHO paccMaTrpuBaroTCs
KJIacCU(pUKaLMg OTXO/I0B, OCHOBHBIE HCTOYHUKHM U XapPAaKTEPUCTUKH pa3IUYHBIX (ra3000pa3HbIX,
KUJKUX WU TBEPABIX) PAIMOaKTUBHBIX 0TX0A0B. OCHOBHOE BHUMAHHE B Kypce YAENEeHO O0palleHUI0
C OTpaboTaBIIUM SIIEPHBIM TOIJIMBOM W C BBICOKOAKTUBHBIMH JKUJKUMU U  TBEPABIMU
paMOaKTUBHBIMU OTXOAAMH, METOJaM TepepaboTKu M crmoco0aM 3aXOpOHEHHUs. AHaIU3HpyeTcs
npo0iieMa TpaHCMYTAIlMK PAAHOAKTUBHBIX OTXO/0B, OLIEHUBAETCS €€ 3PPEKTUBHOCTH 1O CPABHEHHUIO C
MIPSIMBIM 3aXOPOHEHHEM OTPA0OTABIIETO SIIEPHOTO TOTUIHBA.

21.]'[5[ MMPOXOKIACHUA KypcCa HCO6X0}II/IMa npeaBapuTeiibHas IMOATOTOBKA B PaMKaxX BBICIICTO
oOpa3oBaHus B 00JaCTH AACPHON M paaualliOHHON (YU3HMKH, BKIIFOYAsT BOPOCH (PU3UKH PEAKTOPOB U
JO3UMETPUH, U B 00JIaCTU pelIeHUs ypaBHEHUN MaTeMathueckod (usuku. CTyIeHT NOJDKEH OBbITh
3HAKOM C HOPMaMH paJUallMOHHON Oe30macHOCTH, (U3MKON 3alUThl OT W3Iy4eHUH, HUMETh
MIPEJICTABJICHHSI O Pa3BUTHH SICPHON YHEPTETUKH.



Tematnka Kypca € OZHOM CTOPOHBI SIBIISIETCS COCTABHOW 4YacCThIO IHUKJIA JUCIUIUIMH O
0€30MMacCHOCTH aTOMHBIX TEXHOJIOTHH, a C IPYroil CTOPOHBI IIPEBAPSIET PACCMOTPEHHUE ONPEACTICHHBIX
BOIIPOCOB B Kypcax «OCHOBBI 0€30MaCHOCTH AaTOMHBIX TEXHOJOTUW», «Paguoskosorus» u Jp.
Heo6xoauMa 171t MPakTHKH CTYJACHTOB HA IPEANPUATHIX aTOMHON OTPaCIIH.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcanbHble H(1IK) o0menpodeccuoHalIbHbIE KOMITETSHIINH

KOI[ N HAUMCHOBAHHEC KOMIICTCHII ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS KOMIICTCHIIUN

[IpodeccuonanpHbie KOMIETEHIIMM B COOTBECTBUU C 3ajauaMu U OObekTamu (oOnactsaMu
3HaHUN) TPOdECCUOHATBHON eI TeIbHOCTH

3agaua
npodeccuoHaIbLHOI
nesiteabnoctu (3I1/1)

O0BeKT NI
00J1aCTh 3HAHUSA

Koa v HanmenoBanue
npo¢eccuoHATBLHOM
KOMIIETEeHIIUH;
OcHoBanue
(nmpodeccuoHaNBHBIN
cranaapr-IIC, anaan3
OIbITA)

OpraHU3alMOHHO-YIIPABICHYECKUI

Kox u HanmenoBanue
HHAUKATOPA
AOCTHKEHU S
npogdeccuoHaIbLHOM
KOMIEeTEeHIIHH

MIPOCKTHPOBAHUE,
co3aHue u
JKCIUTyaTalus
aTOMHEIX CTaHIIUA U
JIPYTHUX SIIEPHBIX
SHEPTETUYECKUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peodpasyronmx u
HCTIOJTB3YIOIITNX
TEIJIOBYIO U SIACPHYIO
SHEPTHUIO, BKITFOUAs
BXOJSIINE B UX COCTaB
CUCTEMBI KOHTPOJIS,
3alllUTHI, YIIPaBJICHUS U
o0ecrnieueHus AaepHOi
Y pagyualOHHOU
0e30macHOCTH

TeII0OPU3HICCKUE
SHEPreTUYECKUE
YCTAHOBKHU KakK
00BEKTHI
YeJIOBEUYECKOM
JeITEeIILHOCTH,
CBSI3aHHOM C UX
CO3JIaHHUEM U
JKCIUTyaTauen

ITK-2.1 [1] - Criocoben
BbIOUpATh U
000CHOBBIBATh
MEPOTIPHUSTHS,
HarpaBJICHHBIC HA
obecrieueHue
0e3omacHOCTH
nepconana A9C,
HaCEJICHUS U
OKPYXAaIOIIEH Cpeabl

Ocnoesanue:
[TpodeccnonanbHbIif
crangapt: 24.071

HAay4YHO-MCCJIEI0BATEIbCKUAMN

3-T11K-2.1[1] - 3uath
3aKkoHbl Poccuiickoi
®denepanuu B 0651aCTH
HCMOJIb30BAHUS aTOMHOM
SHEPTUH, paAUALIMOHHON
0e30I1acCHOCTH,
CaHUTapHO-
AMUACMHOIOTHIECKOTO
Onaronony4us
HACEJICHUS, HOPM U
MPaBUII PaIUAIMOHHON
0€30I1aCHOCTH ;
V-TIK-2.1[1] - Y™meTb
MIPOBOIUTH
Pa3bACHUTENBHYIO
paboty o 6e30MmacHOCTH
(YHKITMOHUPOBAHHUU
ADC c nepcoHanom u
HaCEJICHUEM;
B-TIK-2.1[1] - Bnanets
METOJIaMu
IJIaHUPOBAHUS paboT Mo
obecrieueHue
0€30macHOCTH
nepcoHana ADC

IMPOCKTUPOBAHUC,

siepHo-¢pusuueckue  11K-2.2 [1] - Ciocoben

3-I1K-2.2[1] - 3natb




CO3/1aHUE U MPOLIECCHI, MpoBOAMTH (pusmueckue = MeTonbl U cpescTBa
JKCILTyaTaIus MPOTEKAOIINE B AKCIIEPUMEHTHI 110 MaTeMaTH4eCKOn
aTOMHBIX CTaHIUH U 00opysOBaHUU U OTpeIeNICHUI0 00paboTKH pe3yIbTaToOB
JPYTUX SAEPHBIX YCTPOMCTBAX ISt XapaKTePUCTHK IMOJICH HKCHEPUMEHTATBHBIX
SHEPreTHYECKUX BBIPa0OTKH, U3ITy4YeHUH, TOTOBHOCTh = HCCJIEIOBAaHUH ;
YCTaHOBOK, npeoOpa3oBaHus U K pa3paboTke V-IIK-2.2[1] - Y™meTb
BbIpa0aTHIBAIOIINX, UCIIOJIb30BaHUS JIO3UMETPUYECKOM, paspabarbiBaTh HOBbIE
peoOpasyIonmx u SAJICPHOW U TEIUIOBOM = PaguOMETPUUYECKON U OJIOKU JCTEKTHPOBAHUS
MCIOJIB3YIOIINX SHEpPTruu; CHEKTPOMETPHUUYECKOI JIO3UMETPUYECKOM,
TEIUIOBYIO U SIIEPHYIO  0€301acHOCTh anmaparypsl Juis pazuoMeTpUUYECKOr 1
SHEPTHI0, BKIIOYast JKCIUTyaTaluu U paznaloOHHOIO CHEKTPOMETPHUUECKOM
BXO/JISIIIME B UX COCTaB  paJuallMOHHBIN KOHTPOJIS; anmaparypsl ;
CUCTEMBI KOHTPOJIA, KOHTPOJIb aTOMHBIX B-I1K-2.2[1] - Bnagets
3alllUTHI, YIIPABJICHUSA U = OOBEKTOB U OcHosanue: Meroaukamu
o0ecrnieueHus AAEpPHON  yCTAaHOBOK; [TpodeccuonanbHbIit IPOBEJCHUS (PU3NUECKUX
U paJualMOHHOM crangapt: 24.078 JKCIIEPUMEHTOB
0e30MacHOCTH

POM3BOJICTBEHHO-TEXHOJIOTUIECKUIA
[IPOCKTUPOBAHHE, nporecchl koHTponns | ITK-10 [1] - Criocoben 3-T11K-10[1] - 3Hath
CO3JIaHHE U apaMeTpoB, 3alIUTHl  TPOBECTH OLECHKY KPUTEPUU STCPHON U
SKCILTyaTaIus U IMaTHOCTUKH AJIEPHON U panuanuoHHON
ATOMHBIX CTaHIMHA U COCTOSIHUSA SIACPHBIX  PaHAlMOHHOM 6e3onacuoctu A9V ;
JPYTUX SAEPHBIX SHEPreTUYECKUX 0€30MMacHOCTH MIPH V-IIK-10[1] - ymeTth
HYHEPreTUIECKUX YCTaHOBOK; OKCIUTyaTall¥ U BBIBOAEC MPOBOJIUTH OIICHKH
YCTaHOBOK, UH(OPMaILMOHHO- U3 SKCILTyaTaluu SIEPHON U
BBIpa0aTHIBAIOIINX, U3MEpPUTEITbHAS SICPHBIX panuanoHHON
peodpasyonmx u anmaparypa u HHEPreTHUECKUX 6e3omacHoctu SADY;;
HCIIOJIB3YIOLIUX OpraHbl yIpaBlieHHs, —YCTaHOBOK, a Takxke mpu  B-TIK-10[1] - Bnagets

TEIUIOBYIO U SIIEPHYIO

CHUCTCMbI KOHTPOJIA,

0OpaleHNH C sJIEPHBIM

MCTOAaMH OLICHKH

SHEPTHI0, BKITIOYAs yIIpaBJICHUS, 3aIIUTH = TOIUTMBOM H SIIEPHON U
BXO/JISIIIIME B UX COCTaB = U oOecredyeHus paroaKTUBHBIMHU paauanMoHHON
CUCTEMBI KOHTPOJIS, 0€e30MMacHOCTH, 0TXOJJaMH 0€30MacHOCTH NP
3aIUTHI, YIIPABICHUS U MIPOTPAMMHO- sKkcryaranuu A0V, a
o0OecrnieuyeHus AIepHON = TEeXHUYECKHE Ocnosanue: TaKKe Ipu 00palleHnuu ¢
U paguaIiiOHHOM KOMILUIEKCHI [TpodeccnonanbHbIif SIIEPHBIM TOTLJIMBOM U
0€e30MacHOCTH MH(OPMaLlMOHHBIX U = cTaHaapt: 24.028, paavoaKTUBHBIMU

YIPABJISIFOLIUX 24.033 OTXO0JaMH

CUCTEM SIICPHBIX

HHEPTreTUUECKUX

YCTaHOBOK
MPOEKTUPOBAHHUE, nporieccel KoHTposisi | [1K-11 [1] - Ciocoben 3-I1K-11[1] - 3Hath
CO3JIaHME U apaMeTpoB, 3alllUTHl = aHAJTH3UPOBATH MpaBUIIa TEXHUKH
JKCILTyaTaIus U IMaTHOCTUKH TEXHOJIOTUM MOHTaXa, 0€30MaCHOCTH MIpU

aTOMHEIX CTAaHIIUHU U
JIPYTHUX SIIEPHBIX
SHEPTETUYECKUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peodpasyronmx u
HCTIONTB3YIOIITNX
TEIJIOBYIO U SIACPHYIO
SHEPTHUIO, BKITFOUAs

COCTOSIHUS SIACPHBIX
HHEPTreTUYECKUX
YCTaHOBOK;
UH(POPMAIMOHHO-
WU3MEPUTEITbHAS
anmaparypa u
OpTraHBbI yIpaBIICHUS,
CHCTEMBI KOHTPOJIH,
yIIPaBJICHUS, 3AIUTHI

PEMOHTA U ACMOHTAaXa
obopynoBanus A2V
MMPUMCEHHUTEIIBHO K
YCIIOBHSIM COOPYKEHHUS,
OKCILTyaTalluu U CHATHA
C 9KCILTyaTaluu
sHeproosiokoB ADC

Ocnosanue:

MPOBEICHUY MOHTaXa,
PEMOHTA U IEMOHTaXa
ob0opynoBanus A9Y; ;
V-TIK-11[1] - ymeTs
MIPOBOJIUTH MOHTAX,
PEMOHT U AEMOHTAX
o0opynoBanus A2V
MIPUMEHUTEIBHO K
YCIIOBHSIM COOPYKEHHUS,




BXOJAIINE B UX COCTAB
CUCTEMBI KOHTPOJIS,
3aIlUTHI, YIIPaBJICHUS U
obecrieyeHus SAepHON
Y paualiMiOHHOM
0e30IMacHOCTH

1 obecreyeHus [TpodeccronanbHbIH 9KCIUTYaTAlUH U CHATHS
0€30I1aCHOCTH, cranzaapt: 24.032, C DKCILIyaTaluu
MIPOrpaMMHO- 24.033 sHeproookos ADC;;
TEXHUYECKHE B-TIK-11[1] - BnazeTsb
KOMIUIEKCHI HaBBIKAMU MOHTaXKHBIX U
UH(POPMALIMOHHBIX U JEMOHTAXKHBIX paboT Ha
YIIPABIISFOIINX TEXHOJIOTUIECKOM
CHCTEM SIIEPHBIX 000pyI0BaHUH
SHEPreTHYECKUX

YCTaHOBOK

4. BOCIHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

Hanpasnenus/uenu
BOCITMTaHUS
[TpodeccnonansHoe
BOCITHTaHUE

3ajaun BocnuTaHus (KOx)

Coznanue ycioBui,
00ecIeunBarOINX,
(GbopMHUpPOBaHUE KYJIBTYpPbI
SZIEPHOIT Oe30MaCHOCTH
(B24)

BocnurareapHbI TOTEHIIMAT AUCLUIIIINH

1.Ucnonp30BaHne BOCIUTATEIBHOTO
noTeHnuana 610ka npodeccuoHalIbHbBIX
JUCIUTUTAH 17151 (JOPMHUPOBAHUS UyBCTBA
JUYHON OTBETCTBEHHOCTH 32 COOIIOZCHHE
SIEPHOM U paIualiliOHHON 0€30MacCHOCTH,
a TaKkke COOI0ZICHHE TOCYIapCTBEHHBIX U
KOMMepueckux TaiH. 2.Mcnonb3oBanue
BOCIUTATEIHHOTO MOTEHIINANA
coJiepKaHus y4eOHBIX AUCIUILTUH
«AKTyanbHbIE IPOOJIEMBI SKCILTyaTalluu
ADC», «OCHOBBI YKOJIOTHYSCKOM
0€301acHOCTH B AJIEPHOIN SHEPTETUKE,
«CucTeMBbl paHalliOHHOTO KOHTPOJIS)
JUtst popMHUpOBaHUE JIMYHON
OTBETCTBEHHOCTH 3a COOJIIOJICHHE
AKOJIOTUYECKOW U paJInallMOHHOMN
0€301acHOCTH MOCPEICTBOM M3yUEeHHUs
OCHOBOITOJIATAIOIINX JIOKYMEHTOB TIO
KYJIBTYpe JepHOI 6e30MacHOCTH,
paszpaboranasix MAT'ATO u
POCCUMCKMMHU PETYIUPYIOLUMHU
OopraHamu, HOPM M TIPaBUIJI OOpAIECHHS C
pPaZOaKTUBHBIMHU OTXOJAMHU U STCPHBIMH
Marepuanami. 3.Mcronp3oBanue
BOCIIUTATEIHHOIO MOTEHIIMANA y4eOHBIX
mucturuIH «KOHTPOIs M TMarHoCTHKA
SJICPHBIX SHEPreTUYECKUX YCTAaHOBOKY,
«HamexHOoCTh 000pyIOBaHHS AaTOMHBIX
PEAaKTOPOB U YIPaBIECHUE PUCKOM,
«be3onacHOCTh SAIepHOTO TOIITMBHOTO
[UKIIAY, «S1epHbIe TEXHOIOTHH U
HKOJIOTHS TOTUTUBHOTO TIHKIIAY IS
(dbopMHUpOBaHHUS JTUYHON OTBETCTBEHHOCTH
3a COOJIFOIeHE 1 00EeCIIeYEeHE
KnOepOe30MacHOCTH U MH(OPMAITMOHHON
0e301macHOCTH 00BEKTOB aTOMHOM OTpacian
yepe3 U3ydeHHe BOIIPOCOB OpraHU3aluu




nH(pOpMaMOHHOM 06€30MacHOCTH Ha
00BEKTaxX aTOMHOU OTPACIIH, OCHOBHBIX
NpUHIMIOB nocTpoeHus cucrtembl ACYTII
SIEPHBIX 00BEKTOB, METOOB 3AIIUTHI U
XpaHeHus: UHGOopMaIuK, MPUHIIUIIOB
MOCTPOCHHS TITyOOKOAIIETIOHUPOBAHHOM 1
ruOKoON cUCTeMbI 0€30MaCHOCTHU SEPHO-
¢du3nvIecKux 0OBEKTOB.

4.Mcnonb30oBaHue BOCIUTATEIHLHOTO
MOTEHIMANa COAepKaHus OJoKa
JTUCIUILIAH «DKOJIOTUs», «CHCTEMBI
panuanoHHOr0 KOHTPOIIsD», «OCHOBBI
HKOJIOTMYECKOI 0€30M1acCHOCTH B SJEPHOI
SHEpreTUuKe» s GOPMHUPOBAHUS
OTBETCTBEHHOM 3KOJIOTUYECKON MO3UIIUU
MIOCPEJICTBOM M3yUYCHHSI BOIIPOCOB
obecreyeHns Takoro ypoBHs
6e3onacHoctu ADC, npu KOTOPOM
BO3/ICIICTBUE HAa OKPYKAIOMIYIO CPELY,
o0ecrieuynBaeT COXpaHEHHE TPUPOTHBIX
CHUCTEM, MOJJIep’KaHue UX LETOCTHOCTU U
JKU3HeoOeceunBaronux GyHKIHH, yepes
paccMOTpEeHHE BOIIPOCOB PaAHAIIMOHHOTO
KOHTPOJIS IPH 3aXOPOHEHUH U
nepepaboTKU SAAEPHBIX OTX0/I0B, BOIIPOCOB
3aMBIKaHUS SACPHOTO TOIUIMBHOTO ITUKIIA.

[IpodeccuonansHoe
BOCITUTAHUE

Coznanue ycinosui,
00ecneynBaromux,
¢dbopmupoBaHue
OTBETCTBEHHOCTH 32
o0ecrieyeHue
KnOepOe301acHOCTH
00BEKTOB aTOMHOMN OTPACIH
(B25)

1.Mcnonp30BaHne BOCHUTATEIBHOTO
noTeHIMana 0J0ka mpodecCHOHATBHBIX
JTUCITUILINH A7 (GOPMUPOBAHUS YyBCTBA
JIMYHON OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SAIEPHON U paJrallMOHHON O€30MacHOCTH,
a Tak»e COOJI0/IEHHE TOCYAapCTBEHHBIX U
KOMMepueckux TaiH. 2.Mcnonbs3oBanue
BOCITUTATEILHOTO MOTECHIIHAJIA
CoJIepKaHusl y4eOHBIX TUCIUTUINH
«AKTyaJIbHBIE TIPOOJIEMBI SKCIUTyaTallUN
ADC», «OCHOBBI PKOJTOTMUECKOI
0€30MaCHOCTH B SIICPHOMN YHEPTETUKEY,
«CucTeMbl paJualluOHHOTO KOHTPOJIS»
JUtst popMHUpOBaHUE TNYHON
OTBETCTBEHHOCTH 32 COOJIIO/ICHUE
AKOJIOTUYECKOU M paIMAlIMOHHOMN
0€30MMacCHOCTH MOCPECTBOM U3YUCHHUS
OCHOBOTIOJIATAIOIINX JOKYMEHTOB TI0
KYJIBTYpE IepHOI 6€30MacHOCTH,
paszpaboranasix MAT'ATO u
POCCHUICKUMHU PETYIUPYIOIIMMHI
opraHaMu, HOPM H TPaBHJI 0OpaIeHus ¢
PaANOAKTUBHBIMU OTXOJaMH U SIACPHBIMU
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIUTATEIHHOTO MOTEHIIMAA YIeOHBIX
nucuurinH «KoHTpoIk M TMarHoCTUKA




[TpodeccuonanpHoOE
BOCIIUTAaHHE

Co3zanue ycioBHi,
00eCIeunBarOIINX,
(dbopMupoBanue
OTBETCTBECHHOM
9KOJIOTMYECKON MO3UITHH

(B26)

SJIEPHBIX SHEPTeTHUYECKUX YCTAHOBOKY,
«HanexxHocTh 000pyTOBaHUSI aTOMHBIX
PEaKTOpPOB U YIPABICHUE PUCKOM),
«be30MmacHOCTh sIIEPHOr0 TOTUTUBHOTO
LUKJIaY, «S1epHble TEXHOIOTHH U
AKOJIOTHSI TOTUTMBHOTO ITUKJIa JIJIst
(dbopMUPOBaHUS JTUYHOI OTBETCTBEHHOCTH
3a coOmI0IcHNE U 00eCIIeYCHHE
KrOepOe301acHOCTH M HH(POPMAIIMOHHON
0e30macHOCTH 00BEKTOB aTOMHOM OTpaciIu
yepes 3y4eHHe BOIIPOCOB OPraHU3alNH
UH(POPMALIMOHHOM 0€30MaCHOCTH Ha
00BEKTax aTOMHOU OTPACIId, OCHOBHBIX
IpUHLMIIOB nocTpoeHus cucrembl ACYTII
AJIEPHBIX 0OBEKTOB, METOJIOB 3aIlIUTHI U
XpaHeHus1 THPOPMAIUH, TPUHIIUIIOB
MOCTPOCHHUS ITYyOOKOAIIIETIOHUPOBAHHON U
rUOKOI CHCTEMBbI O€30MTaCHOCTH SIFCPHO-
(UBUYECKUX OOBEKTOB.

4.Vicnonb30BaHUE BOCITUTATEIIHLHOTO
MOTEHIIMaNa CoiepKaHus OJioKa
JHUCHHILUINH «DKOJI0rus, «CUCTEMBI
panaliOHHOTO KOHTPOJIS», «OCHOBBI
IKOJIOTHYECKOH 0€30MacHOCTH B SIACPHOM
SHEpreTHKe» A HOpMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKOUN MO3ULIMHU
MOCPEACTBOM U3YYEHHUS BOIIPOCOB
o0ecrnevyeHns Takoro ypoBHs
6e3onacHoctu ADC, Ipu KOTOPOM
BO3JEHCTBUE HA OKPYXKAIOIIYIO CPENy,
obecreunBaeT COXpaHeHHE MPUPOIHBIX
CHUCTEM, TTOJIJIEPKaHNe UX [ETOCTHOCTH U
JKu3HeobOecneunBaronux GyHKIHN, yepes
PaccMOTPEHHE BOIIPOCOB PAHAIIHOHHOTO
KOHTPOJISI IPU 3aXOPOHEHUU U
nepepaboOTKH SJEPHBIX OTXOJI0B, BOIIPOCOB
3aMbIKaHUs SJEPHOTO TOIUITMBHOTO UK.
1.Mcrionp30BaHr€ BOCHUTATEIBHOTO
noTeHuana 010ka npodeccnoHalIbHbBIX
JUCITUTUIAH 171 (DOPMHUPOBAHUS YyBCTBA
JUYHON OTBETCTBEHHOCTH 32 COOIOZCHHE
SIIEPHOM M paualiiOHHON 0€301MacHOCTH,
a TaKkke COOI0ZICHHE TOCYIapCTBEHHBIX U
KOMMepYecKHux TaiH. 2./Mcrnons3oBanue
BOCIUTATEIHHOTO MOTEHIIHANA
COJICpPIKaHUS YICOHBIX JUCITUTUTHH
«AKTyanbHbIE IPOOIEMBI IKCILTyaTallun
ADC», «OCHOBEI DKOIOTHUECKOI
0€301MacHOCTH B JIEPHOIN SHEPTETUKEY,
«CHCTEeMBI paTHAIHOHHOTO KOHTPOJIS
Ut popMUpOBaHUE TUIHON
OTBETCTBEHHOCTH 3a COOJIIOICHUE




AKOJIOTUYECKOU U paIualiMOHHOMN
0€30MacHOCTH MOCPEICTBOM H3yUCHUS
OCHOBOIIOJIAral0IIUX TOKYMEHTOB 110
KYJbTYype IepHOM 0€30MacCHOCTH,
paszpaboranasix MAT'ATO n
POCCUMCKAMM PEryIUPYIOIIUMHU
OopraHamu, HOpPM U MPaBUI OOpaleHHUs C
pPalMOaKTUBHBIMU OTXOJAMH U SICPHBIMH
Marepuanamiu. 3.Mcnonb3oBaHue
BOCIUTATEIHLHOTO MOTCHIIMAA YIeOHBIX
quciuiuiviH «KOHTpOJIb U TMarHoCcTUKa
SIEPHBIX SHEPTETUUECKUX YCTAaHOBOKY,
«HanexxHocth 000py10BaHUSI aTOMHBIX
PEaKTOPOB U YIPABJICHUE PUCKOM,
«be30macHOCTb s11epHOr0 TOTLTUBHOTO
LUKy, «SlAepHbIe TEXHOJIOTUH U
HKOJIOTHSI TOTUTMBHOTO IIUKJIa» ISt
(dhopMHUpPOBaAHUS JIMYHON OTBETCTBEHHOCTH
3a cobmroieHne U obecreyeHme
KnOepOe30MacHOCTH U HH(POPMAITHOHHON
6e30MmacHOCTH 0ObEKTOB aTOMHOM OTpaciu
yepe3 U3y4eHHEe BOIIPOCOB OpPraHu3aluu
nH(pOpMaIMOHHOM 06€30IMacHOCTH Ha
00BbEeKTaX aTOMHOM OTPaCIIM, OCHOBHBIX
npuHUUINOB noctpoeHus cucreMbl ACYTII
SIEPHBIX 0OBEKTOB, METOJIOB 3AIUTHI 1
XpaHeHus: ”HPOpMaIUH, IPUHIIUIIOB
MOCTPOEHHUS INTyOOKOAIIETOHUPOBAHHON U
ruOKON CUCTeMBbI 6€30MaCHOCTH SEPHO-
(bu3nYECKUX 0OBEKTOB.

4.Mcnionb30BaHNe BOCIUTATEILHOTO
MOTEHIMANa COAepKanus OJoKa
TUCITUTLINAH «DKONIOTUS», «CHCTEMBI
pasanaloOHHOTO KOHTPOJIS», «OCHOBBI
HKOJIOTUYECKOM 6€30MacHOCTH B AIepHON
SHEPTeTUKe» sl POPMUPOBAHUS
OTBETCTBEHHOMN HKOJOTHYECKON MO3ULIUU
MIOCPEACTBOM U3YUEHHUS BOIIPOCOB
obecrevyeHns Takoro ypoBHs
6e3onacHoctu ADC, npu KOTOPOM
BO3/ICIICTBUE HAa OKPYKAIOLIYIO CPENY,
obecreunBaeT COXpaHEHHUE MPUPOTHBIX
CUCTEM, OJJIEPKaHUE UX LIETOCTHOCTHU U
XKU3HEeoOecTeunBaomux GyHKINUNA, Yepe3
PacCMOTpPEHHE BOIIPOCOB PaUALIMOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUHU U
nepepaboTKU SAEPHBIX OTXO/I0B, BOIIPOCOB
3aMBIKaHUS SEPHOTO TOITMBHOTO ITUKJIA.




S. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCIATLINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3Y4YEeHUS U (POPMBI KOHTPOJIS:

I.II

HaumenoBanue
pa3aeia yueOHoi
JAACHUATINHBI

Henean

Jlexnumn/ Ipaxkr.
(cemunapsi )/
JlaGopaTopHbie
padoThIl, yac.

O0s13aT. TeKyui

KOHTPOJIb (popma*,

HeJeJIs1)

MakcnMaJabHBII

0aJui 3a pasgena™*

pasnea (popma*,

ATTecTanus
HeJ1eJs)

HNuaukaropsl
OCBOCHUS
KOMIIETeHIIU U

9 Cemecmp

Yactb 1

8/8/0

N
(6]

K

1
[00)

3-I1K-2.1,
V-TIK-2.1,
B-TIK-2.1,
3-11K-2.2,
V-TIK-2.2,
B-T1K-2.2,
3-I1K-10,
VY-IIK-10,
B-T1K-10,
3-11K-11,
V-1IK-11,
B-I1K-11

YacTtb 2

9-16

8/8/0

25

KHU-16

3-I1K-2.1,
V-TIK-2.1,
B-TIK-2.1,
3-11K-2.2,
V-TIK-2.2,
B-T1K-2.2,
3-I1K-10,
VY-IIK-10,
B-TIK-10,
3-11K-11,
V-1IK-11,
B-I1K-11

Hmozo 3a 9 Cemecmp

16/16/0

50

KounTtpoJbHbie
MeponpusTHS 32
Cemectp

9

50

KP, D

3-T11K-2.1,
V-TIK-2.1,
B-TIK-2.1,
3-11K-2.2,
V-TIK-2.2,
B-TIK-2.2,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-I1K-11,
V-TIK-11,
B-TIK-11,
3-11K-2.1,
V-TIK-2.1,
B-T1K-2.1,




3-11K-2.2,
V-TIK-2.2,
B-T1K-2.2,
3-I1K-10,
VY-IIK-10,
B-TIK-10,
3-11K-11,
V-1IK-11,
B-T1IK-11

* — COKpaIeHHOEC HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MaKCHUMalIbHBIX 0aJUIOB J0JDKHA ObITh paBHa 100 3a cemecTp, BKJIrOYas 3a4eT U
(wm) sK3aMeH

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILIEr0 KOHTPOJISI U aTTECTALUU Pa3/AesioB:

Oo6o3nauenue | [loiHOe HanMeHOBaHME

KN KonTposb 1o nroram

€) DK3aMeH

KP KypcoBas pabora

KAJIEHJIAPHBIN ILIAH
Hepnean | Tembl 3ansaTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.

9 Cemecmp 16 16 0

1-8 Yacts 1 8 8 0

1 Jlexknus 1 Bcero ayuTopHBIX 4acoB
DHepreTuka u oKpykarotias cpena. Mzmenenune o0beMoB 1 | 1 | 0
MOTpeOIeHUs] PHEPTUH B UHYCTPHAIBHYIO 2TI0XY U Owunaiin
TEHJICHIIMM U3MeHeHHUs B OyaymieM. CTpyKTypa U pa3BUTHE 0 0 0

MHUPOBOM 3HEpreTuku. CTpyKTypa TOIUNIMBHO-DHEPTETUUECKOTO
6ananca (TOB) coBpemennoro ob6mecTBa. OCHOBHBIE
VCTOYHUKH ChIpbs A1 TOba. MupoBeie pecypcehl pa3IinyHbIX
HCTOYHUKOB CBIPBS JJIs1 00€CIIeUeHHUsl YHEPronoTpedIeHus
yenoBeyecTBa. [lepcrniekTuBhl ero o0ecneyeHus B OyayIieM.
[Ipo6nema ncuepnaHusi OpraHUYECKUX UCTOUHUKOB SHEPTUH.
MupoBoil TEXHUYECKHN ITOTEHIIMAT PAa3JIMYHbIX
SHEPreTUYECKUX UCTOYHUKOB. COBpEMEHHBIH YPOBEHb U
NIEPCIIEKTUBBI NCII0JIb30BAaHUS AIbTEPHATUBHBIX HCTOUHUKOB
sHepruu. [IpuHIMnuanbHbie TPYJHOCTH Ha IMMyTH peaiu3aluu
aJIbTEpHAaTUBHON PHEPIETUKH. ATOMHAsI SHEPIreTHKA.
Pu3nuecKue OCHOBHI SAEpHON sHEpreTuku. Coctas
NpUPOJHOro ypaHa. Peaktopsl Ha TernoBbix HeWTpoHax (PTH)
1 peakTopsl Ha ObIcTphIX HelTpoHax (PBH). CocrosiHue
MHUPOBOU SAACPHOM dHEPreTUKU. Poilb 1epHON SHEPTETUKH B
o01eM sHEpPronoTpeOIeHUH. SIepHBIA TOTUTMBHBIA ITUKIT
(ATLL). OTKpBITHII U 3aMKHYTBIN S1€pHO-TOIIJIMBHBIA LIUKJI
(OATL u 34TL). Duepreruueckas 3p¢HeKTUBHOCTh
WCII0JIb30BaHUs IPUPOIHOTO YPaHa B Pa3HbIX LUKIAX
MIPOM3BOJICTBA. Pecypchl siiepHOM SHEPTreTUKU U MEPCIEKTUBbI




ee pa3BUTHUS. TEXHUKO-IKOHOMUYECKUE U IKOJIOTHUYECKUE
MPEUMYIIIECTBA AaTOMHOM dHEpreTuku. CpaBHEHHUE SIACPHOM
OHCPICTUKHU CO CTAHIIMAMHA HA OPTaHUYCCKOM TOILIIMBE.
OO111eCTBEHHOCTD U Pa3BUTHE SIIEPHON YHEPTETUKH.

Jlekumus 2

CoBpemMeHHOE cOCTOsIHME aTOMHOM sHepreTuku. ADC B Mupe
u B Poccun, ux pons 1 00beMbl pon3BoAcTBa. Jlost siepHoi
SHEPreTHKHU B BHIPAOOTKE AJIEKTPUYECTBA B PA3IMUHBIX
cTpaHax Mupa. OCHOBHBIE TUIIbI p€aKTOpOB. bazoBbie
napameTpsl paznmuunsi. Onpenenenue OAT u PAO.
[TpunuunuaneHele oTaMYMsL. COOTHOCUTENIBHBIE 00BEMBI U
aktuBHOCTh OSIT u PAO. UcTtounnku 0O6pa3oBaHus
paanoaktuBHbIX 0TX0/10B (PAO) B Poccuu u HeKoTOphIX
CTpaHax ¢ pa3BUTON aTOMHOM 3HepreTukoil. CpaBHeHHE
MOTPeOIISIEMOTO €XKETOTHO TOIUIMBA U IIPOU3BOJICTBA OTXOJIOB
Ha CTaHUUAX pa3HOro tuna. TexHonoruyeckas cxema
COBPEMEHHOU aTOMHOM 3HepreTuku Pocecun. [Iporpamma
pa3BUTHS aTOMHOM 3HepreTuku Poccun. OcHOBHBIE TPOOIIEMBI
npu oOpamieHnu ¢ 0TpadboTaBmUM saepHbIM ToruTHBOM (OST)
u PAO u nytu ux pemenusi. O6pamenue ¢ OAT B OATL u
3ATL. KonuuectBo u temibl HakorieHust OSAT B mupe u B
Poccuu. [IpoGiemsbl, cBsi3aHHBIE ¢ KOHIIETIIMEH MPSIMOTO
3axopoHenust O T. HecOamaHCHpOBaHHOCTDH [TOTOKOB
BBITPY>KaeMoro u nepepadarsiaemoro torumsa B 3ATL.
MomHoCTH NPEAIPHUATHI IO PEreHEPALIMH TOILIUBA.
Haxonnenue u xpanenne OSAT B Poccun. Peanuzarus
konuenuuu 3ATL] B Poccun. [lpunnunuanbaas cxema
obpamenusi ¢ OAT na ADC ¢ BBOP-440 u ¢ BBOP-1000.
Kputnueckoe nonosxenue ¢ xpaneuneM O T peakTopos
PBEMK-1000 na ADC. Xpanenue u nepepaboTka
pagnoaKTUBHBIX 0TX0/10B. Temmbl oopazoBanus PAO na ADC.
IToka3zarenu obpazoBanus PAO s pasusix TunoB ADC.
[Tpobnematuka ux xpanenus Ha ADC. HanmomHeHHOCTH
XPaHWIMIL KUIKUX U TBepAbIX PAO. CyMMapHO€ KOIMYECTBO
PAO B Mupe u B Poccun. 3akoHogaTenpHas KOHIETIIINS
obpamienusi ¢ PAO B Poccun. OtnosxkeHHBIE TTPOOIEMBI
Poccuun o OAT u PAO.

Bcero ayuTopHbIX 4acoB

1 |1 [0
Ounnaiu
0 0 0

Jleknms 3

[IpuHIMIIBI M KPUTEPHUH SKOJIOTMUECKOM 0€3011aCHOCTH IIPU
obpamenuu ¢ PAO. Knaccuduxauus PAO. Hopmbl
paauannonHoi 6e3omnacuoctu (HPB-99), "Canuraphsie
npaBuia oOpaieHus ¢ paauoakTUBHbIME oTxo1amu (CITIOPO-
2002)" u gpyrue periaMeHTUpymoume J0KkyMeHTsl. Kateropuu
ra3zoo0pasHbIX, xkuakux u TBepabix PAO. Kareropun PAO ¢
TOYKH 3pEHUS BHIOOpA KOHLIEMIIUU 3aXOPOHEHUSI.
JloNroKUBYIIME U KOPOTKOXKUBYIME paanoHykiauasl (JOKPH
u KXKPH). HopmatuBHble ypOBHH yAETbHOU U 00BEMHOM
aKTUBHOCTH HanboJiee TOKCUYHBIX PAJAUOHYKIHJIOB B OTX0/1aX.
Knaccudukanus tBepapix PAO mo ypoBHI0 3arpsi3HeHus
noBepxHocTel. Obpamienue ¢ PAO kak cocTaBHast 4acTh
CHUCTEMBI paIMalIMOHHON 3aIUThI HaceneHus. EcTecTBeHHbIN
paauanoHHbIN (DOH U PETIIaMEHTHPOBAHHbIE HATPY3KH NPU

Bcero AYJAUTOPHLIX YaCOB

1 1 [0
Ownnaitg
0 0 0




obpamrenuu ¢ PAO. OcHOBHBIE COCTaBIISIONIHIE
paguanmonHoro ¢ona. CpenHue 10361 00TyUEHUST HACETICHUS B
mupe u B Poccun. OcHoBHbIE pagnonykiauas! (PH)
KOCMOTE€HHOTO U 36MHOT0 IIpoucxoxaenus. [lepuomabt
nonypacnazaa v kiapku PH 3emHoii kopsl. EnuHas koHmenmus
paananoHHON Oe30MaCHOCTH HACEICHUS U
npodeccnoHabHBIX PA0OTHUKOB. KBOTHI HCTOUHHUKOB
paananroHHoro Bo3aeicTeus. Octpoe TyyeBoe NOopaKeHne u
xpoHudeckoe obmyuenne. Enununet onacaoctu. JIA50 u
[T1/1. Pannanmonusiii puck. Konuenius npuemiieMoro pucka.
CpaBHeHHE pUCKa OT IEPHOM SHEPTETUKHU C APYTUMHU
¢baktopamu prcka. OCHOBHBIEC IPUHIIUITBI HAIIMOHAIBHBIX
koHnenuuii oopamenus ¢ PAO u OST B Poccun u HEKOTOPBIX
3apyOeKHBIX CTpaHax.

Jlexnus 4

Pacnipenenenue n3BiekaemMbIX 3aacoB ypaHa B pa3IM4HbIX
ctpanax mupa. [IpousBoacTBO U noTpedieHrne ypaHoBOH
pynsl. CoBpemMeHHast 100bI4a ypaHa 0 OCHOBHBIM CTpaHaM U
JTOOBIBAIOIIMM MpeanpusaTusiM. Cxema pa3MeleHus
ypaHoBopyHbIX paiioHOB Poccun. I1I'XO KpacHokameHckoro
paitona YutuHckoil obnactu. [lnanel BBOJa B 9KCILTyaTalHIo
HOBBIX YPAHOBBIX pYAHUKOB. [IporHo3 pa3BuTHs MUPOBOI
ypaHoo0bIBatomIeii orpaciu. KoimyecTBeHHBIE
XapaKTepUCTHKU TpaHchopMaluu ypaHoBoi pyasl B STLI.
[Mpeanpustus navansuoi craguu ATL. CoBokynHOCTb U
CTPYKTYypa NpeaIpUsTUil o J0ObIUe YPAaHOBOH PYAbI.
YpaHOBBII pyIHHK, APOOMIBHO-000TaTUTEIBHBIC U
panuoMeTrpuyeckre oooraTuTeabHble (padpuKku,
THAPOMETALTYprudeckuii 3aBoji. OCHOBHBIE CTIOCOOBI JOOBIYH
ypaHoBO# pyabl. OCHOBHBIE CTAUU MOJYYEHHS] YPAHOBOTO
KoHIeHTpata. CymMMapHasi akTUBHOCTh YPaHOBOM PY/IbI.
OO6pa3yromecst OTXObI U MEPHI 1O UX W3OJISIIHH.
Oco6ennoctu PAO nauansuo#t ctaguu STL[. OcHOoBHBIE
paguonykiuasl (PH) ypanonoObiBarommx npeamnpusiTHiA.
PanuoakTrBHBIE OTXO/IBI YPaHOIOOBIBAIOIIUX MPEATIPUATHI U
MX BO3JEHCTBHE HA OKPYKAIOIIYIO Cpeny. XapaKTEPUCTUKHU
PaaNOAKTUBHOIO 3arpsI3HEHUSI OCHOBHBIX AJIEMEHTOB
OKpY’Karolen cpeibl ypaHoJ00bIBAIOIINX U
nepepadbaThIBAIONINX MPEeANPUATHI. 3arps3HeHue arMocepbl
JIOUYEPHUMU TIPOTYKTAMHU JICJICHUS pajioHa. 3arpsi3sHEHUE
MIOYBHI ¥ BOJBI BOKPYT YPaHOOOBIBAIOIINX MPEITPHUSITHIA.
XBOCTOXpaHwIHIE. MOIIHOCTh 3KCIO3UIIMOHHON O3Bl IO
MIEPUMETPY U B IIEHTPE OTPAKIAIONICH TaMOBbI.

Bcero ayuTopHbIX 4acoB

1 |1 [0
Ounain
0 0 0

Jlekuus S

Obecnevenne paaguaioHHON 0€30MaCHOCTH TIPH JINKBUIAIINH,
KOHCEPBAIMH U TIepenpoGUIupOBaHUN YPAHOJOOBIBAOIINX
npeAnpUsITHil. XapaKTEPUCTHKA OCTATOYHOTO PaJualliOHHOTO
3arpsi3HEHUs] HEKOTOPBIX 00bEKTOB KOHCEPBUPYEMBIX
YpaHOI0OBIBAIOIINX U MepepadaThIBAIOIINX TPEANPUITHA.
XapakTepHble TapaMeTPbl U30JISALUN PEKYIbTUBUPYEMBIX
00BEKTOB OT OKpY»Karomen cpespl. Paguannonnas 06cTaHOBKA
Ha OwiBiieM npeanpustuu JINTT "Anmas". Jlo3oBbIe Harpy3ku

Bcero AYJJUTOPHBIX YaCOB

1 1 [0
Ownnaitg
0 0 0




ypaHOIOOBIBAIOIIUX MPEANPUATHI HA TIEPCOHANT U HACEJICHUE.
PerpocrniekTUBHBIN aHATN3 U3MEHEHUS JO30BbIX HArpy30K
ypaHOIOOBIBAIOIINX MIPEANPUSATHI CO BpEMEHEM Pa3BUTHUS
siepHoi sHepreTuxu. OOpaleHne ¢ raz000pa3HbIMU
panuoaktuBHbMH oTX0Aamu (I'PO). Knaccudukamus I'PO.
OcHoBHbIE paUallIOHHBIE XapaKTEPUCTUKU I'a3000pa3HbIX
paavoOHYKINI0B. bronornuecku 3HaUUMbIE paAHOHYKIIHIBI.
OcHOBHbIE UICTOYHHUKH U PaJUALIMOHHBIE XapaKTEPUCTUKH
I'PO na ADC. AKTUBaAIIMOHHBIE Ta3bl U Ta3000pa3HbIC
MPOYKTHI AeneHus. KoHuenrtyanbHble pa3inaus
ra3o00pa3HbIX OTXO0B PEAKTOPOB C BOAOH 0] AABJIEHUEM
(IBYXKOHTYPHBIX ) M KUIISIIITUX PEAKTOPOB (OTHOKOHTYPHBIX).
DxkeKkTop KoHAeHcaTopa peakTopa PBMK u GaiimacHas
CUCTEMa OYMCTKU TEIUIOHOCHUTENIS TIEPBOr0 KOHTYpa peakTopa
BBOP. AxtuHocts ['PO 1 ux KOJIMYECTBO HA pEaKTOpax
paznuuHoro Tuma. ConoctaBUTENbHBINA aHAIN3 0000IIEHHBIX
OLIEHOK BBIOPOCOB M COPOCOB PEAKTOPOB PA3ITUYHOTO TUIIA.

Jleknus 6

Bri6pocst u copocbl ADC Poccun. ['ogoBbsle nonyctumele
BBIOPOCHI PaJIMOAKTUBHBIX ra30B U a’po3oieid Ha ADC ¢
PBMK, BBOP u BH. U3meHenust 1onycTUMBIX BBIOPOCOB C
1999 r. BeinosHeHre HOPMATHUBHBIX TPEOOBAHMIA.
Pagnonyknuanslii coctaB BeIOpocoB ADC ¢ peakTopamu
pasHoro Tuna. CpaBHEHUE KOHIIEHTPALUU €CTECTBEHHBIX U
TEXHOTEHHBIX PaJHOHYKJIUJIOB B IPU3EMHOM BO31YXE, B [I0UBE
u B Bojie paiioHoB ADC. X 3aBUCUMOCTb OT PacCTOSIHUSA 10
uctoyHuka. CpaBHEHHE € JONMYCTUMBIMU KOHIIEHTPALUSIMHU.
3amac NpoYHOCTHU PeaIbHOr0 paiualnoHHOro BiausHUsS ADC
Ha OKPY’KAIOILYIO Cpey PU HOPMaJIbHOM 3KCILTyaTaluu.
ABapuiinble BBIOpOChl. OLIEHKH MOIIHOCTH J03bI 00Iy4YeHUs
opranu3moB B paiioHax ADC npH ITaTHBIX YCIOBUAX
sKkcruryaTauuu. CpeJHue MHIMBUyalbHbIE U KOJIJIEKTUBHBIC
71030Bbl€ Harpy3ku Bo3zzaeicTeust ADC ¢ peakTopaMu pa3HOro
THIIa HA HaceJeHue U nepcoHasl. CHUKEHUE T030BBIX
Harpy3oK 3a MocyefHue ABa Jecatunerus. Beiopockl n cOpocsl
MpeaNpUATHH 110 epepadoTKe TOIUIMBA, X MPUHIUIHATbHbIE
ornnuus oT ADC. Ouunctka ['PO OT paiMOHYKINAOB U OT
PaZAMOaKTUBHBIX a3po30siei. DPPEeKTUBHOCTH OUUCTKU
ra3z0a’po30JbHBIX BEIOpOcoB. MeTo bl 06e3BpekuBanus ['PO:
OCHOBHBI€ [TPOMBIIIIJIEHHbIE METObI Ae3akTuBanuu ['PO.
Cuctema 04MCTKH ra3000pa3HbIX 0TX0/10B Ha ADC:
ra3rojb/Aephl BEIEPKKHU U paguoxpomaTorpaduyeckas
cucrema. OCHOBHBIE OIl€pali TEXHOJIOTHYECKOIO LUK
ouncTku ra3oB Ha ADC. OCHOBHBIE TEXHUYECKHE ITOKA3ATENN
OTEUYECTBEHHBIX YCTAHOBOK OUMCTKU razoB ADC ot
paanoakTUBHOCTH. [IpHHIMIIMATBHBIE TEXHOIOTHYECKHE
cxembl ycraHoBok razoounctku COI' u YITAK.
Koaddunnents! agcopounn. OunbTpanus a3po30iei.
TexHnueckue XapakTepUCTHKHU a3PO30JIbHBIX (PUIIBTPOB.

Bcero AYJUTOPHBIX YaCOB

1 |1 [0
Ownnaitg
0 0 0

Jlexnus 7
ObparieHue ¢ )XUJIKUMU panoakTuBHbIMU oTXoaaMu (JKPO).
Ucrounnku KPO n ux konmdectBo. Cuctema oOpalieHus ¢

Bcero AYJJUTOPHBIX YaCOB

1 |1 [0

Ownnaiig




KUJIKUMH pagnoakTuBHbIMU oTXonamu (PKPO) na ADC —
cucTeMa nepepaboTKH TpamHbIX BoJ. CHUCTEeMa OUHMCTKU BObI
MEPBOTO KOHTYpPA; CUCTEMa OYUCTKH OacceiiHa BBIICPIKKH;
CUCTEeMa XpaHEHUs U MepepadOTKU TEINIOHOCUTEIS; CUCTEMa
OUYKCTKH BOJIbI TAPOTE€HEPATOPOB, KOTIOBOM BOJbI U BOJIBI
KOHTPOJIbHBIX 0AKOB; BOJBI I€3aKTUBAIIUH IIOMEIICHUN U
000pyIOBaHUs; HEOPTAaHU30BAHHBIE MPOTCUKH. bak TpamHbIX
BoJI. 'omoreHHbIe (KyOOBBIH OCTaTOK) U T€TEPOreHHBIC
(rynbITel (GUITBTPOMATEPHATIOB) )KUKUE OTXO/IBI.
KonnuectBennsie nmokasarenu oopazoBanus XKPO B roa u ux
XapaKTEPUCTUKHU ISl pa3HBIX TUIIOB OT€UECTBEHHBIX
peakTopoB. CTpyKTypHas cxema (OpMUPOBAHUSI OTXOJIOB B
000pyIOBaHUY CHCTEMBI TPANTHBIX BOJ. [leproanyHocTh
oOcimyxuBaHus (pereHepaius, B3pbIXJICHHE) (PHUIBTPOB CUCTEM
cnenBo1oouncTky (CBO) 1 nepuoau4HOCTb THAPOBBITPY3KU
GuUIbTPOB. AKTUBHOCTD U PAJUOHYKJIMIHBIN COCTaB
TOMOTEHHBIX U TE€TEPOreHHBIX XUAKUX 0TX0/10B Ha ADC.
Mertoap! oopamenus ¢ XKPO. Tepmudeckne METOBI.
YcTaHoBku riay6okoro ynapuanusi. CXeMbl BHITAPHBIX
annapaTtoB. CTeNeHb OYUCTKU KOHJEHCATa U CTENIEHb
KOHIEHTPUPOBAHUS 0TX00B. COpOIIMOHHBIE METO/IbI
OuuCTKH. J{uHaMuueckasi copOIrs: KATHOHUTHI U AaHUOHUTHI
(MOHOOOMEHHBIE CMOJIBI) U CTaTUYECKast COPOIIHSL.
MemOpaHHBIE METO/IBI: OOPATHBIA OCMOC, JIEKTPOIUATH3 |
yneTpaduibTpanus. Knaccupukanus XKPO nmo meronam
oOpamienus u kinaccuduranus xunkux PAO spepHo-
SHEPreTHYECKUX YCTAaHOBOK U METOJIOB MX MepepaboTKU B
3aBHCHMOCTH OT cojiecoiepkaHus. TexHosornueckas cxema
nepepaboTKU OTXOJI0B CPEHETO U HU3KOTO YPOBHEH
akTUBHOCTH. CXeMa XpaHEeHUs1 OTPadOTaBIINX HOHOOOMEHHBIX
¢ubTpoB M KyboBoro ocratka Ha ADC.

8 Cemunapckoe 3ansitue 1 Bcero aynutopHbIX yacoB
CemecTpoBbIil KOHTPOJb. TeCTOBBIN KOHTPOJIH 3HAHUH. 1 ‘ 1 ‘ 0
Onnaiin
0 0 0
9-16 Yactb 2 8 8 0
9 Jlexuus 8 Bcero ayauTopHBIX 4acoB
Pamnoxumuueckwuii 3aBo (PX3) mo nepepaboTke 1 | 1 | 0
o0mydeHHoro TorrBa. OCoOO0eHHOCTH Ta3000pa3HBIX OwJtaiig
BBIOPOCOB PAIMOXUMHUYECKUX 3aBOJIOB. MOIIHOCTh 0 0 0

ra3zoa’po30JbHbIX BeIOpocoB PX3 u conmyTcTByromue 10361
oOyueHus HacesneHus. ['moGanbHOE paluoaKTUBHOE
3arpsizHeHue 6uocheprl. BeIOpock! u cOpock rio0ambHbBIX
pagnonykinioB Ha ADC u Ha PX3. Oxunaemblie
KOJUIEKTUBHBIE J103bI 00JTyueHus: HaceleHus. PaauannonHas
obcranoBka Ha [1O [1Mask[]. BeiOpocs! 1 cOpocs
panuronykinoB Ha FOxxHoMm Ypaie ¢ 1948 r. BoctouHo-
VYpanbckuii paguoaktuBHeli cien (BYPC). Teppuropus
BYPC. [InotHOCTS 3arpsi3sHeHust nouBsl Tepputopuu BYPC
OocHOBHbIMM paauonykingamu 90Sr u 137Cs. CymmapHoe
PaaOAKTUBHOE 3arpsi3HEHHE ITOMMBI PEKU U BOJBI peku Teun.
JlMHaMMKa OLIEHOK J1I030BBbIX HArpy30K Ha KUTEJIEH




HaCeJICHHBIX MYHKTOB BJ10JIb peku Teun. CpaBHEHHE
paanalOHHOTO U XUMHUYECKOTO PUCKa IS KHUTeNeH ocenKa
HogoropHusiii, pactionoxernroro Bommsu [10 [1Masik[].
CoBokymnHbIe MacIuTaObl 3arps3HEHUs U 00TyUeHUS
HACEJICHUs Ha OOOPOHHBIX MpeAnpusaTusix Poccun.
Panunoxumuueckas nepepaboTka 00JIy4eHHOTO TOIUIMBA.
Bonnsie metoas! nepepadbotku OAT: "mypekc (Purex) -
npouecc". XKunkue oTxo/1bl BHICOKOW YJ€IbHOW aKTUBHOCTH
(OBVYA). AktuBHOoCTh U TeroBbiaeneHne OBYA. OuncTtka u
KOHIEHTPUPOBAHUE KHUIKHX OTXOJI0OB BBICOKOTO YPOBHSI
aktuBHOCTH. OOpaienue ¢ xuakumu PAO Ha 3aBogax 1mo
nepepadotke OSAT. Cxema obpamenus ¢ JKPO I10 "Mask".
KonTponupyemoe xpanenue pactsopoB OBYA: obecnieuenue
TEMIIEPATYPHOTO PeKUMa XpaHEHHUsI, KOHTPOJIb HaJ
0€30MMacCHBIMI KOHIICHTPAIUSIMHA B3PBIBOOIIACHBIX
ra3000pa3HbIX OTXOA0B U PaIUAIIIOHHO-XUMUYECKIMHU
nporieccamu. Viconb3yembie pe3epByaphl A U30JIALHH
xugkux OBY A u MmeTonibl MX XpaHeHHs!.

10

Jlekuus 9

OOparieHue ¢ TBepAbIMU pauoakTUBHbIMU oTxoaamu (TPO).
Nctounuku u xapakrepuctuku TPO. Meroas! nepepaboTku
TBepAbIX 0TX0A0B. Cxxuranue roprounx TPO u npeccoBanue
orxozoB. [lepepaborka metaimuyueckux PAO. OtBepkaeHue
PAO. IlepeBox XKPO B tBepasie dopmel. [Ipumensiembie B
MHPOBOM IPAaKTUKE METO/bI OTBEPKIeHUs. JloCTONHCTBA U
HEJ0CTaTKU UCIOIb3YEMBIX METOA0OB OTBEPkKACHUA. PU3NKO-
XUMHUYECKHE OCHOBBI IPOLIECCOB OTBEpKAeHUA. [TapameTpsl,
XapaKTepu3yolue HeoOX0JMMbIe KaueCTBAa BEICOKOAKTHBHBIX
OTBEPK/IEHHBIX OTX0/10B. BUTyMUpoBaHue KHUIKHX OTXOJI0B.
OmnsiT OuTymMupoBanus XKPO B cTpaHax ¢ pa3BUTOM sifiepHON
SHEPreTHKON. XapakTepUCTUKU OUTYMHBIX KOMIAyHIOB.
AnmnapatypHoe opopmiieHHEe OUTYMUPOBAHUS.
[Ipombinennsie outymaropsl. LlementupoBanue PAQO.
JlonycTUMBIE Mpeesbl KauecTBa HEMEHTHOIO KOMIIAyH/Ia.
Kanbnunamms u octekiioBeiBanne )xuakux OBYA.
OnHocTanuitHBINA U JBYXCTAIUUHBIN TIPOLIECC
ocreks1oBeIBaHU Kuakux BAO. KoHTelinep 1uist nepeBo3Ku u
cyxoro xpanenus orBepxaeHHbIX PAQ. [TokazaTenu paboTsl
wiasutens OI1-500. Termnnoduznueckne XapakTepuCTUKU
OCTEKJIOBaHHBIX OJIOKOB M T€pPMETHYHOTO KOHTEWHEpa ISl UX
xpaHeHus. CpaBHEHNE XapaKTEPUCTHK OTBEPKIEHHBIX
Pa3IMYHBIMU METOAaMHU MPOAYKTOB. OCHAIIEHHOCTD
oreuecTBeHHBIX ADC ycTaHoBKamu 1o nepepaborke PAO.
Ob6pamenue u xpanenue OAT na ADC. I[IpunoBepxHOCTHOE
cyxoe xpaneHue OST u ocTeknoBaHHbIX KoMIayHJ0B. [IpoekT
XpaHWIHILA OCTEKJIOBAaHHBIX OTXOA0B C BO3AYIIHBIM
oxnaxaeHueM. [IpoekTHbIe pemeHust cucTeM o0paleHus ¢
PAO ADC HOBOro NoKoJeHHs: METOJ] CEIEKTUBHOI copOLuHy,
YCTAHOBKH TTyOOKOT'O yIapuBaHUs 0 COJIEBOTO IJIaBa,
LIEMEHTHUPOBAHUE PATMOAKTUBHBIX COJIEBBIX KOHLIEHTPATOB,
HOBBIE MaTepUaJIbl U1l UMMOOHMIN3AIIMH PaIMOHYKIUJIOB U JIP.

Bcero ay1uTopHbIX 4acoB

1 |1 [0

Onnaiiy

0 0 0
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Cemunapckoe 3anstue 2

Bcero aynuTopHsIX 4acos




Joknan u obcyxaenue pedeparon

1 |1 [0

Ownnaitg

0 |0 |0
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Jlexnus 10

Oo6pamienne ¢ orpaboTaBmuM siepabIM TormuBoM (OST).
[TapameTpsl TBC u TB3;710B. HekoTOpbIe TEXHUUECKHE
XapaKTEPUCTUKU TOTUIMBA U aKTUBHOU 30HBI OT€UECTBEHHBIX
peakTopoB pa3Horo tuna. PU3uKo-xuMU4YeCcKue u
KOJIMYECTBEHHBIE XaPAKTEPUCTUKN HAKOTUICHHBIX MPOAYKTOB
JIeJIeHUsl U TpaHCypaHOBBIX 371eMeHTOB (TY D) B BHITpYKEHHOM
TOIUIMBE PEaKTOPOB. BrIropanue siiepHOro TONJIMBa B
peakTope. [ 1yOrHa BoIrOpaHUsl, XapaKTepHbIe 3HAYCHUS
TITyOWHBI BBITOPAHUS IS Pa3IMIHBIX peakTopoB. OCHOBHBIC
xapaktepucTuku u coctaB OAT. M3otonnsiii cocraB OAT:
AKTUHOUIBI (MaJIble aKTHHOU/IBI) ¥ IPOAYKTHI JCIICHHUS.
Paauanuonssie u TerioBbie xapakrepuctuku OAT:
akTuBHOCTH OSIT, MOIITHOCTE JT03BI B OCTATOYHOE
temnoBblaenenue ot OAT. 3MeHeHune paiualuOHHbIX U
TEIUIOBBIX MapaMeTPOB CO BpEMEHEM. XapaKTEepPHBIE TIEPUO/IbI
BPEMEHH 1 ciafa akTUBHOCTHU. CriaJl SHEProBbIIEICHUS
OSIT peaxropoB BBOP-1000 u PEMK-1000.
Pannorokcnunocts OAT. CymecTByroniye KOHUENINUN
3axopoHenust PAO u OST. Knaccudukanus coBpeMEeHHBIX
MeToJ10B nojzeMuoi uzoisiiuu PAO. Bpems uzonsiuu PAO.
[IpuHuMnuanbHBle 0COOEHHOCTH cucTeM 3axopoHenus PAO:
OecrpereIeHTHO UTUTEIbHBINA CPOK U3OJISIUH U
OTIpeEIIAIONIas POJib IPUPOAHBIX (ECTECTBEHHBIX) OApbEPOB
6e3onacHocTH. HEBO3MOXXHOCTh OJTHOMACIITA0OHOTO
HATypPHOTO KCIIEPUMEHTA U (HAKTOP HEONPEEIIEHHOCTH.
3axoponenue PAO B reonorndeckue Gopmaruu. [IpuHimn
MyJIbTHOApbEePHON 3alUTHI IpU 3axopoHeHun PAO.
TpeboBanus U KPUTEPUU OLIEHKHU T€OJIOTUYECKOU Cpe/Ibl.
I'eonoruueckue cpenpl 115 3axopoHeHuss PAO: ckanbHbIe U
TJIMHUCTBIE TIOPOJIBI, CONsSIHBIE opMmari. HanmonansHble
nporpaMMsl 3axopoHeHust PAO B HekoTOpbIX cTpaHax. [IpoekT
IOxka-MayHTuH.

Bcero AyAUTOPHLIX YaCOB

1 1 [0

Ownnaity

0 0 0
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Jlekums 11

W3omsamus cpenne- n Hu3koakTuBHbIX PAO. bezonacHocTh ux
MIPUIIOBEPXHOCTHOIO 3aXOpOHEHUs. KpuTepru 1 npuHIUIBL.
30HBI @3pallvy U 30HbI aKTUBHOTO BOJI0OOMEHA.
[ToBepxHocTHBIE Xpanumunia PAO, pernamenTanus paiioHa
pasMeleH s XpaHWINIIA U BHIOOD TUIOIMIAIKH JUIS
3axopoHeHus. Onenka konndecrsa PAO Ha Teppuropun
Poccun. OGmeHaoHanbHbIi MOTHIBHUK U BO3MOXXHOCTH
cucteMsl [|Panonl]. XapakTepuCTUKH JEHCTBYIOIINX
xpanwnuin PAO cnenkomOunaToB "Pagon". OnbIT oOparieHus
¢ PAO MockoBcKOro Hay4HO-ITPOU3BOJICTBEHHOTO
oobenunenus [1Pagonl]. [Ipupoanslie ycnoBus paiioHa
pa3MelieHus U pa3pe3 reosIorTnyeckoi popmamuu.
Cy1ecTByroniyie TeXHOJIOTHYECKHUE MTPOLIECCH] U YCTAHOBKH.
3axoponenne PAO B npunoBepXHOCTHBIX XpaHWJINIIAX.
Cxemsl Xxpanuui TBepabIX M xuakux PAO. Pa3paboTka

Bcero ay1uTopHbIX 4acoB

1 |1 [0
Oumnaiu
0 0 0




HOBBIX TEXHOJOTHI. HeraTuBHBIE 0COOEHHOCTH pa3MEIIeHUs
Jlenunrpasckoro crenkomouHarta. [IpummoBepXxHOCTHOE CyX0e
xpanenue OAT. OnbiT KpacHosipckoro I'opHO-xuMHUeCKOro
komOuHara (I'’XK). CTpouTenbCcTBO U BBOJI B AKCILTyaTAIHIO
«cyxoro» Bozayxooxnaxaaemoro xpanuiuia OAT na I'’XK.
Konnenmus obpammenus ¢ PAO, oOpa3yomuMucs npu CHITHH
ADC c 3kcmutyarauy. XapakTepUCTUKU PAIUOAKTUBHBIX
MaTepUasoB, MOAJEKAIUX XpaHeHu 0. PaccmarpuBaBiuecs
BapuaHThl 3axopoHeHus: PAO. Ilpaktuka 3axoponenus PAO B
Poccutiickoit deneparuu. ['nyounnoe 3axoponenue XXPO B
MOPHUCTHIE reosiorndeckue popmaruu. I'eonornueckas cxema
MIOJINTOHOB TJTyOMHHOTO 3aXOPOHEHUS JKUJKUX OTXOOB.
[IpakTrka oOecrieyeHNs U BHIIOTHEHUS YCIOBUI
0€30MacCHOCTH Ha OT€YECTBEHHBIX IMOJIUIOHAX IO
3axoponenuio XKPO.

14

Cemunapckoe 3ansaTue 3
Jokian u o6cyxaenue pedeparton

Bcero AYJJUTOPHBIX YaCOB

1 |1 [0

Ownnaitg

0 |0 |0
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Jleknms 12

Kputnueckuii 0630p ATL]. CoBepuieHcTBOBaHKE
TPaJAULIMOHHBIX U pa3paboTKa HOBBIX TEXHOJIOTHM 0OpalieHus
¢ PAO. Tpancmyrtauus PAO. Otaenennie MajibIX akTHHOUIOB
(MA) or BAO u acnektsl nepepadotku OAT. 3ATL] c
00brYHOM mepepaboTkoii Torumsa ("mypekc (Purex) -
npouecc"). [Ipobnemsl nepepadbotku oTpadoraBmero MOX
TorutuBa. Bxiiag Am 1 Cm B akTUBHOCTE OTXOIOB U
BO3MO>XHOCTH MX TPaHCMyTallud. MHOTOKpaTHOE
peunkipoBanue MA M IpOIyKTOB JIEJIEHUS B pEaKTOpax.
[TepepaboTka TormnmuBa ¢ MA. [ToBTOpHOE M3TOTOBJICHHE
cBeXero TormBa. OLeHKa BbIro/1 OT TpaHCMYTAIUH JIJIs
6e30macHOCTH 00paIeHUs C SIIEPHBIMU OTXOJaMH.
ConocraBneHue IByX CTpAaTeruil CHUKEHUS pUCKa OT
aKTUHOMJIOB: [|BBIJEIIEHUE U3 OTXOJ0B + TpaHCMyTauus [l u
Cnpsimoe 3axoponenue OATL]. Tpancmyranus PAO ¢
IIPUMEHEHUEM yCKOpUTeNlel BapuaHThl TEXHOJIIOTHUECKUX
matdopm ATL] B 0603pumom Oynymiem. [IpoektHoe BuneHne
00JIMKa MEXTyHapOAHOr0 LieHTpa 1o obparienuto ¢ PAO u
OAT. Coznanue 3amkHyToro STL Ha ®I'VIIT «I'XK».
KoanuecTBo )KUIKUX OTXOA0B BBICOKON yJ€IbHON aKTUBHOCTH
(OBYA) nipu pa3ubix Metogax nepepadborku. HeBoHbie
metoabl nepepabotku OAT. IlepepaboTka OAT GbicTphIx
peakTopoB. OnbITHO-AeMOHCcTpaunoHHbIN 1IeHTp (O/IL]) Ha
OT'VII «I'XK» no orpaboTke HHHOBALMOHHBIX TEXHOJIOTUH
nepepabotku OAT ADC.

Bcero AYJJUTOPHBIX YaCOB

1 |1 [0

Onnaity

0 0 0
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Cemunapckoe 3ansatue 4
Jokinan u obcyxnenue pedepaTon

Bcero AYJJUTOPHBIX YaCOB

1 1 [0
Oumunaita
0 I [0

COKpaIJ_IeHHBIC HalMEHOBaHUS OHJIAMH OILIUI:




O0o3HaueHue

ITo1HOE HAaMMeHOBaHME

oK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

I1JI ITomHOTEKCTOBEIE JEKIIUHA

BM Buneo-marepuansl

AM Aynro-Marepualibl

I1p3 IIpesenTannn

T TecTbl

OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEPUAIIbI
ncC M HTEepaKTUBHBIA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoecHHE AUCHUIINIMHBL HOPOXOAUT B OCHOBHOM

1o TpaIIPIHI/IOHHOfI CXEMC: JICKIMHN H

IMPAKTUYCCKUC 3aHATHA 110 O6CY)KIICHI/IIO MOATOTOBJICHHBIX CTYACHTAMH pe(bepaTOB. B JICKIIMOHHOM

Kypce WIMPOKO HMCIOJB3YIOTCS WIUIFOCTPATUBHBIA M Pa3aTOYHBIA MaTepHall, a TaKKE€ TEXHUYECKHUE

CpEICTBA JJIsl IEMOHCTPALIUU CIIaliI0B.

7. ®OHJ OLIEHOYHBLIX CPEJCTB

@DOH/T OLIEHOYHBIX CPEACTB IO JUCIUILUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUSTHUN TEKYIIETO,
PYOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCIUILTUHE.

CBs3p Mexay GOpMUPYEMBIMM KOMIIETEHUMSIMU U (OpMaMHu KOHTPOJISL HMX OCBOEHHUS

IIPEJCTaBICHA B ClIEeAYIOLIeH Ta0nuLe:

KOMHeTeHHI/IH I/IHI[I/IKaTopr OCBOCHMUA ATTeCTaHI/IOHﬂoe MeponpmlTne
(KII 1)

TK-10 3-1TK-10 KP, D, KU-8, KU-16
V-ITK-10 KP, D, K-8, KU-16
B-TIK-10 KP, D, KI1-8, KU-16

MK-11 3-ITK-11 KP, D, KU-8, KU-16
V-TIK-11 KP, D, KU1-8, KI-16
B-TIK-11 KP, D, KU1-8, KI-16

MK-2.1 3-1K-2.1 KP, D, KU1-8, KU-16
V-TIK-2.1 KP, D, K-8, KI-16
B-TIK-2.1 KP, D, KU1-8, KI-16

K-2.2 3-1TK-2.2 KP, D, KU1-8, KI-16
V-TIK-2.2 KP, D, K-8, KI-16
B-TIK-2.2 KP, D, KU1-8, KI-16

Ikaabl oeHKU 00pa30BaTeIbHBIX JOCTHKEHH

[Mkana KaXA0ro KOHTPOJIBHOIO MEPOIPHUATHS JISKHUT B mpeaenax oT 0 10 yCTaHOBJIEHHOIO

MaKCHMaJIbHOTO 0Oajljia BKIIOYUTEILHO. MToroBas arrecragus 10 JUCHUIINIIMHEC OLCHUBACTCA 110 100-
OaNIbHOM IIKaJe U MNpEaACTaBIISICT coboii CYMMY 6aJ'I.HOB, 38.p8.60TaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU

3a/IaHMI B paMKax TEKYIEro U MPOMEXKYTOYHOI'O KOHTPOJIS.




Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO CJICIIYIOL[Ieﬁ IIKAJIOM:

Cymma OamnoB | Onenka mo 4-ex OreHka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJIbHOM IIKaJe ECTS y4eOHOM TUCIUILIMHEI

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIM OH NTyOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBIN MaTepHUall, HCUCPITBIBAIOIIIE,
MOCIIEA0BATEIIBHO, YETKO U JIOTUYCCKH
CTPOWHO €ro M3JIaraet, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOMH,
HCIIOJNIB3YET B OTBETE MaTepHall
MOHOTpadUIECKON JINTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OrneHKa «XOPOIIO» BBICTABIISETCS CTYCHTY,

75-84 C €CJIM OH TBEPZO 3HAET MaTepHall, TPaMOTHO U

4 — «xopouto» 10 CYILLECTBY M3/Iaraer €ro, He J0IIyCKas
70-74 CYILIECTBECHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OLieHKa «yI0BJIETBOPUTEILHOY

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJBKO OCHOBHOI'O Mar€puajia, HO HE
3- YCBOMJI €T0 JIeTaJieH, TOMyCKaeT HETOUYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (POPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
IOCJIIEA0OBATCIIBHOCTH B N3JIOKCHUU
MPOrPaMMHOT0 MaTepraa.

OleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABJISETCS CTYJICHTY, KOTOPBIN HE 3HAET
3HAYUTEIbHON YacTH MPOrpaMMHOTO

o MaTepHala, J0IyCKaeT CYIECTBEHHbBIC
Hwuxe 60 F ommoOku. Kak npaBuiio, oreHka
«HEyOo61eMEOPUMENLHON «HEYJ/IOBJIETBOPUTEIBHO» CTABUTCS
CTYACHTaM, KOTOPBIC HEC MOT'YT ITPOJOKHUTH
00yueHue 6e3 TOMOIHUTENBHBIX 3aHATHH MO
COOTBETCTBYIOIIEH UCIHUIIUHE.

8.  YUEBHO-METOJIMYECKOE U HTH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUTIAHBI

OCHOBHAA JIMTEPATYPA:

1. 621.039 b 43 benas kuHura siiepHoi sHepreTuku. 3aMkHyThIi SATL] ¢ 6pICTpbIMU peakTopami : , ,
Mocksa: I'VII HUKUOT, 2020

2. 621.039 [181 Ob6ecneuenune 0e30nacHOCTU OOpaIEHHUs C PaAMOAKTUBHBIMHU OTXOJaMH MPEATPUATHI
SIIEPHOTO TOTUIMBHOTO MHKJIA : yaebHoe mocodbue , [Iponkun H.C., Mocksa: JIOT'OC, 2012

3. DU O-23 Obpaienue ¢ 0TpabOTABIINM SACPHBIM TOTUIMBOM M PAIHOAKTUBHBIMU OTXOJ[aMH B
aTOMHOH 2HepreTHke : yuebHoe mocoodue ais By3oB, Kynenko K.B. [u ap.], Mocksa: MU®U, 2007

4. 621.039 K89 Pannoskomnorus u paguaiiionHas 6e30MacHOCTb (MCTOPUS, MTOAXO0/1bl, COBPEMEHHOE
cocTosiHKe) : yaeOHoe mocobue aiis By3oB, Ky3nenos B.M., XBocrosa M.C., Hukutun B.C., Mocksa:
HUIIKI] Bocxoa-A, 2011




5. U b19 Dxcmnyaramus ADC Y.1: Pabora ADC B sHeprocuctemax; Y.2: O6paiienue ¢
paaroakTuBHBIMU oTXxojamu , bakinymun P.I1., Mocksa: HUAY MU®U, 2011

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 50 IT16 be3omacHOCTh YeIOBEKA ¥ OKPYKAOIIEH CPe/Ibl B IICPHOM SJHEPTEeTUKE : yuel. mocooue s
BY30B, [lanun M.II., Cxoraukosa O.I'., M.: MU®U, 2006

2. 621.039 O-23 ObpamieHue ¢ 0TpabOTABIIUM SEPHBIM TOIUTMBOM U PaTUOAKTHBHBIMU OTXOJIaMH B
aTOMHOM 3HepreTuke : yueOHoe nocodue s By30B, Kynenko K.B. [u ap.], Mocksa: MUDU, 2007

3. 61 Y-57 OcHoBBI paguaninoHHOH Oe3omacHoCTH yenoBeka : , Yeuérkun 10.B., Jumutposrpan: I'HI]
HUUNAP, 2008

4. 50 O-75 OCHOBBI 3KOJIOTUHU U OXPaHbl OKpYXaloLIei cpenbl : yueOHoe nocodue s By30B,
CxotnukoBa O.I'. [u ap.], MockBa: MU®U, 2008

5. 50 C22 Paguoskonorus : yueOHoe mocodue s By3os, Caxapos B.K., Cankr-IlerepOypr: Jlanb,
2006

I[TPOI'PAMMHOE OBECIIEYEHUE:

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

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CrenunaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcst

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYJAZEHTOB

[Tpobnema oOpamenuss ¢ PAO Bo3HMKJIA (PaKTHYECKH C CaMOro Hadalla HPOMBIIIJIEHHOTO
OCBOEHUS aTOMHOM JHEpreTMKu. Tem He MeHee, UICTOPUYECKH BonpocaM xpaHeHus PAO ynensuiocs
BTOPOCTENIEHHOE 3HAUYEHUE IO CPaBHEHHIO C BOIPOCAMM CO3JaHMS M JKCIUTyaTallud OOBEKTOB
aTOMHOM DJHEpPreTHKU, HayKu U mnpombinieHHOCTH. "Konmemnmus obpamenuss ¢ PAO" B CCCP
OTCyTCTBOBaJa, a B Poccuu Oblia BBeeHa npukazoM Munatoma PO tonsko 16.03.2000r.

OO0111eCTBEHHOCTh MHOTHX CTpaH, B TOM YHCJI€ CTpaH — MPOU3BOJIUTENEH SACpHON SHEprum,
MpoJoikaeT o0CyXJaTh BOMPOC O HEOOXOAMMOCTH pa3BUTHS sAepHOl sHepretuku. Cpencrsa
MaccoBOM MH(POPMALIMU OLIEHUBAIOT NMEPCIIEKTUBBI CPEAHECPOUHOTO PA3BUTHS SACPHON SHEPTETUKU B
JUarna3oHe OT CTarHalluu 10 YABOEHHOro pocTa. JloarocpouyHsle MPOTHO3bI MHUPOBOW aTOMHOMN
SHEPreTUKH BeChbMa MPOTHBOPEYMBBI, YTO OTpakaeT M OTHOIIEHHME K Hed oOlmiecTtBa, u



HEeOJIaronpusATHYIO ISl HEe KOHBIOHKTYPY, W HACTPOEHHUS B CAMOM SJIEPHOM COOOILECTBE IOCIIe
HEYJaBIICHCS MOMBITKU PEIIUTH BCE €€ MPOOJIEMBI C XOTy.

Cpa3zy cienyer OTMETHUTh M TOAYEPKHYTh, YTO BaKHEWIIas mpoOieMa aTOMHOW HayKH H
TeXxHUKH — mpobnema m3omsiuud PAO u OST He 3aBuCHT OT TOro, OyJdeT JM B JalibHEHIIEM
pa3BUBATHCA siJIepHAsi SHEPreTHKA U KaKUMH TemMnamu win Het. Hakoriennsie 6onee, yem 3a 50 ner
PAO u OST yxe camu mo cebe co3maau TPYAHO PEIIaeMyl0 HAyYHYIO U TEXHUYECKYIO MPOOJIeMy.
Pa3zpa®oTka M COBEpIIEHCTBOBAHHWE METO/AOB, a TAKXKE NPAKTUKA PallMOHAIBHOIO U 0OE3011aCHOTO
oOpalleHus: ¢ 0OTXOAaMHU, 00pa3yoLUIMMHCS B ITpoLecce pabOThl ATOMHBIX HEPreTUYECKHX YCTaHOBOK
BCEX THIIOB, SIBISIETCS aKTyaJIbHOM 3a7aueil B HAacTosAllee BpeMsl U HE yTPAaTUT CBOEH aKTyaJbHOCTH B
Oymymiem.

[TocraBnenHas mpobOiiemMa OGe3zomacHoro obpamienust u 3axoponenuss PAO u OSAT HOCHUT BO
MHOT'OM KOJHMYECTBEHHBIH XapakTep, OHa CTPATETHUYECKU 3aBUCUT OT OOBEMOB YK€ HAKOIUIEHHBIX U
MIOCTOSIHHO O0pa3yloIIuXCs OTXOJOB M OT COOMogeHHs OanaHca MEXAY NPOM3BOJICTBOM U
yruim3zanuei orxonoB. IloaTomy nmpu u3ydeHUM Kypca HEOOXOAMMO ONUPAThCS HA CaMble CBEXKUE
KOJINYECTBEHHbIE IT0KA3aTeNIM KaK OT€YECTBEHHOI'0, TAK U MUPOBOT'O IIPOU3BO/ICTBA.

N3yuenue kypca pakTHUECKU U HAUMHACTCS C M3JI0KEHUS] KaYeCTBEHHOI'0 U KOJIMYECTBEHHOTO
COCTOSIHUSL Jlell B paccMaTpuBaeMoil otpacid. OObeMbl M HecOAJaHCUPOBAHHOCTh ITOTOKOB
oOpasyrommxcst ¥ yTuimsupyemMbix PAO u BBITpY)aeMoro M3 peakTopoB M IepepadaThiBa€MOTro
TOIUIMBA OOYCJIOBWJIM KPH3UCHOE TIOJOKEHHE B pemieHuu 1npodsieMbl. COOTBETCTBYIOIIEE
TEMaTUYECKOEe HalpaBJIeHUE MOPa3yMeBaeT PaCCMOTPEHUE CIEAYIOLIUX BOIIPOCOB.

AtomHas 3Hepretuka B Mupe u B Poccun. OOpaiuenue ¢ paguoaktuBHbIMU oTxo1aMu (PAO)
KaK COCTaBHas YaCTh CUCTEMBbI paluallMOHHOMN 3aIUThl HACEICHUS.

OHepreTuka M okpyskatouas cpeaa. CTpykTypa M pa3BUTHE MUPOBOI SHEpPreTUKU. ATOMHas
sHepreTuka. SnepHbiidi ToruBHBINA UK (AATL[). OTkpeiTeiil u 3amkuyThid ATL[. ADC B mMupe u B
Poccun, ux ponab u 00beMbl Tpou3BoAcTBA. OCHOBHBIE POOIEMBI IPH 0OpALIEHUH ¢ OTPabOTaBIIUM
anepubiM TormmuBoM (OST) u PAO u nyrun ux pemenus. Knaccudpukanus PAO. Ilpunnunsl u
KpUTEpUHU IKOJIOrHYecKoi OezonacHocTu npu oOpamieHuu ¢ PAO.

N30exarp obpazoBanus PAO naxxe mpu HOpMalbHOM 3KCIUTyaTalluu SAEPHO-3HEPIETUYECKUX
YCTAaHOBOK HE MPEJCTaBISIETCS BO3MOXHBIM. PaloakTHBHBIE OTXOJIbI 00Opa3yrOTCs Ha BCEX dTamax
snepHoro tomnuBHoro mukiaa (ATL): mpu noObiue um nepepaboTke ypaHOBOW PYJbl, U3TOTOBIEHHUU
TOIJIMBA JUISl AJIEPHBIX PEaKTOPOB, pereHepaluy 00Jy4YeHHOTO TOIUIMBA, SKCIIyaTallud U BBIBOJIE M3
SKCIUTyaTalluM SAAEpHBIX 00bEeKTOB. C TOYKM 3peHMs JajbHEHIIEro 3aXOpPOHEHUs OTXOIOB U
BozzaeicTBus SATL| Ha Ouochepy Haubonbllee BHUMAaHUE MTPEJCTABIAIOT 00BEMBI, HAKaIJIMBaeMble Ha
HayalbHOM cTaguu J00bYM M TepepaloTku pyasl, npu skcrutyaranun ADC u mpu padore
paauoxuMHuueckux 3aBojoB. Otu craauu ATL[ paccmaTpuBaroTCsi HMHAMBUIYyalbHO B paMKax
CIIEYIOIIUX TEMATHUK:

[Ipeanpustus HadaneHOU cTaauu STLI.

OOpasyromuecss OTXOAbl W Mepbl 1O HUX HU30JMAIMU. PaguoakTHBHBIE  OTXOJBI
YpaHOAOOBIBAIOIIMX TNPEANPHUATUA W HMX BO3ACUCTBHE Ha OKpYyXarollylo cpeny. ObecredyeHue
panuanoHHOH  0e30MacHOCTH MpH  JIMKBHJAIMM, KOHCEpBAallMM U  IMepenpo(uiIMpoBaHUU
YPaHOAO0OBIBAIOIINX MPEANPHUITUH.

OOparrenune ¢ ra3000pa3HBIMU paaroakTUBHBIMU oTXonamu (I'PO).

OcHOBHBIE UCTOYHMKM M paguanuoHHble xapakrepuctuku ['PO. AxtuBHocts PO um ux
KoaruecTBO. BeiOpock! u copocsl ADC u npeanpustiil o nepepaboTke TomauBa. Jl030Bble Harpy3Ku
BO3JeicTBUSl Ha HaceneHue U mnepcoHal. Ouuctka I'PO ot pamnonykiupgoB. Oumcrtka I'PO ot
PaaNOAKTUBHBIX a3PO30JIEH.



OO0paieHne ¢ KXUIKUMH paauoakTUBHBIMU oTXonamu (JKPO).

Hcrounnku XKPO u ux xomuuectBo. Metoasl obpamenus ¢ XKPO. Texnomoruueckas cxema
nepepaboTKU OTXOIOB CPEAHEr0 W HU3KOTO YPOBHEW aKTHBHOCTH. OYHCTKAa M KOHICHTPHPOBAHUE
KHUJKUX OTXOJOB BBICOKOTO ypoBHS akTuBHOCTH. OOpamenue c xuakumu PAO Ha 3aBojgax 1o
nepepaborke OAT.

OcCHOBHBIE IIOJIOKEHHUSA, KOTOPBIE JOJDKHBI YSCHUTH CTYIEHTHI 110 IIEPBOM YacCTH MPOTPaMMBbl,
CBOJATCSA K CIECAYIOIIUM ITyHKTaM:

1. Knaccudukamus paaumoakTuBHbIX 0TX070B (PAQO) u OCHOBHBIE peErIAMEHTHPYIOLINE
JOKYMEHTBI 10 00OPAILEHUIO ¢ HUMHU.

2. OcHoBHbIe paaroHykauabl mpu oopamernnu ¢ PAO u OST u ux xapakTepuCcTHKY.

3. CtpykTypa npou3BOACTBEHHOTO KoMIuiekca 1 PAQO ypaHOq00BIBAIONIMX MPEATIPUITHH.

4. Beibpocsl u cOpocsl pasnuunbix npeanpustuiit AT u ux BiusHuEe Ha OKPYKAIOIIYIO CPENy.

5. J1030Bble Harpy3KH Ha HaceJIEHUE U MEPCOHAN OT PA3JIMYHbIX CTaUM SJEPHOTO TOILIMBHOTO
nukma (STLI).

6. OCHOBHblE HCTOYHHUKHM M XapakTepucTuku PAO u oTpaboTaBiiero saepHOro TOIUIMBA
(OAT).

7. MeTtoapl ouuCTKH Ta3o00pa3Hbix PAO.

8. Metonp! oOparmienus ¢ xxuakumu PAO.

9. TexHosIOrHYECKHE CXEMBI 110 IIepepadOTKe ra3000pa3HbIX, )KUAKUX U TBepAbIX PAO.

IIpoBepka 3HaHMK 11O MEPBOM YaCTU IPOrpaMMbl IPOBOJUTCA B PAMKAX CEMECTPOBOTO
KOHTpOJISI Ha §8-0if Henene. MakcumanbHasi OLEHKA 3a MEPBBIM MUTOTOBBIA KOHTPOJb COCTaBIsAET 25
6aoB.

Crnenyromas 4acTb Kypca HOCBslleHa crneuupuyeckum mnpobdiemam otBepxkaeHus XPO u
PacCMOTPEHHMIO COBPEMEHHBIX IIPEICTABICHUH O METOAAaX OKOHYareiabHOW wm3oisinuun PAO.
AHanU3UpPyOTCS CIEAYIOINE TEMaTHKU:

Pagnoxumudeckuit 3aBoJi o nepepadboTKe 00y4eHHOTO TOILIMBA.

[Tapamerppt TBC u T1B3710B. DU3MKO-XMMUYECKHUE U KOJMYECTBEHHBIE XapaKTEPUCTUKU
HAKOIUICHHBIX TPOJIYKTOB JIE€JI€HHMS M TPAHCYpaHOBBIX 3JIeMeHTOB. OCHOBHBIE paJMAllMOHHBIE U
teruioBble XapakTepucTuku O T. 3meHeHne paguallMOHHBIX U TEIUIOBBIX MAapaMETPOB CO BPEMEHEM.
XapakTepHble MEepuoabl BPEMEHM Jisi craja akTUBHOCTH. COBOKYIIHBIE MAaclITaObl 3arpsi3HEHUs U
o0JyueHHs] HaceleHus Ha OOOPOHHBIX HpeanpusaTHsx Poccum. Dxosnoruyeckass obcraHoBka Ha I10
Masixk.

Oobparienue ¢ TBepAbBIMH panoakTUBHbIMU oTxoAamu (TPO).

Hcrounuku u xapakrepuctuku TPO. OtBepxkaenue PAO. IlepeBon )KPO B TBepabie GopMsl.
Paznuunsle metoasl oTBepkaeHUs. OnbiT 6urymupoBanus JKPO, nemeHTHpoBaHUE PajlOaKTUBHBIX
COJIEBBIX KOHIEHTPATOB U Ap. Metobl 3axopoHenus TPO. Cxxuranue roprounx TPO.

Krnaccudukanmsi COBpeMEeHHBIX METOIOB TTOA3eMHOM m3osiiuu PAO.

['eonoro-ruaporeosaoruueckie MpeanochlIku noja3eMHoro 3axoponenus PAO. ObocHoBaHMe
YCJIOBUH JIOKAIM3allMU BBICOKOAKTUBHBIX OTX0/0B U OST B riay0OKHMX MOA3EMHBIX TI'€0JIOTHYECKUX
dopmanuax. Bo3MoXHbIE TEXHHYECKHE PEIICHUs JOJTOBPEMEHHOTO XPAaHEHUS BBICOKOAKTUBHBIX
orxogoB u OST B mnomsemHbBIX coopyxeHusx. [nyounHoe 3axoponHenue JKPO B mopucrteie
reosiornyeckue Qgopmanuu. MaremaTHuecKue METOAbI pacyeTra [apaMeTpoB XPAaHWIMI] U
MoruiabHUKOB PAO n OAT.

[TpunoBepxHocTHOE XpaHeHue PAO.

W3omsus cpeane- u HU3koakTUBHBIX TPO. be3onacHOCTh MPUIOBEPXHOCTHOIO 3aXOPOHEHUS
paanoakTUBHBIX 0TX00B. Kpurepuu u npunuumnsl. OOuieHaMoHaIbHBIH MOTUIIBHUK U BO3MOXKHOCTH



cuctembl [1Pamon(]. Ombir oOpamenuss ¢ PAO MOCKOBCKOro Hay4HO-TIPOU3BOJICTBEHHOTO
oobenunenus [JPamonl]. [IpunoBepxnoctHoe cyxoe xpanenue OST.

[TpremiieMoCTh TOTO MM MHOTO crioco0a 3aXOpOHEHUs elle He Oblla MPOJAeMOHCTPUPOBAaHA B
MPOMBIIIJICHHBIX MacmTabax HUTJE B MHPE H HAXOIUTCS B CTaJAWH HAYYHBIX U OIMBITHO-
KOHCTPYKTOPCKHX pa3paboTok. OmHAKO ykKe ceddac CcTajno MOHATHO, YTO KOMIUIEKCHO PEIIUTh
mpo0yiieMy TOJBKO B paMKax HpPONUIBIX MpeAcTaBieHuil He ynactcs. HeoOxonmMo coBMeCTUTH
HAKOIUICHHBIII Hay4HbIi M TEXHMYECKUH OINBIT C HOBBIMU pa3paboTkamMu. OTH BOIPOCHI
paccMaTpuBarOTCs B pa3fele:

Hogrbie TexHonoruu odpanienus ¢ PAO.

Kputnuecknii 0630p STL[. CoBepuieHCTBOBaHME TPAJAULIMOHHBIX W pa3pabOTKa HOBBIX
texHonoruit oopamenus ¢ PAO. Tpancmyrarus PAO. OneHka BBITO OT BBICTICHUS U TPAHCMYTaIlUN
i 6e30macHOCTH oOpalieHus ¢ sAepHbIME 0TX0aMu. COIMOCTaBIIEHUE JIBYX CTPATETHH CHIKCHUS
pHUCKa OT aKTUHOU/IOB: BBIICJICHUE U3 OTXOJI0B + TpaHCMyTalus 1 npsimoe 3axopoHenue OT.

11.  YYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJEN

[TpodeccrnonanbHbIN Kypc MOCBSAIIEH BOIIPOcaM 0e3011acHOro 0OpalleHus ¢ paJroaKTUBHBIMU
orxofgamu (PAO) n mMeronam nepBUYHON M JOJTOBPEMEHHOM M30JALMM 3TUX 0TX0]0B. Ha mepBom
JTare aHaJIU3UPYIOTCSI COBPEMEHHOE COCTOSIHME M IEPCHEKTHBBI Pa3BUTHUS SIEPHON SHEPreTHUKU U
CBSI3aHHBIE C JTUM OOBEMBI MOJUICKAINUX 3aXOPOHEHHUIO PATUOAKTUBHBIX OTX010B. [logpoOHo
paccMaTrpuBaroTCs KiacCU(UKAIMS OTXO/I0B, OCHOBHbIE MCTOYHHKU U XapaKTEPUCTHKU Pa3IMYHBIX
(ra3000pa3HbIX, JKUAKUX WIA TBEPABIX) PATUOAKTUBHBIX OTX0A0B. OCHOBHOE BHHMAaHUE B Kypce
yIIeIIEHO O0palIeHnIo ¢ 0TpadoTaBmKUM syiepHbIM TOIUIMBOM (OST) 1 ¢ BRICOKOAKTUBHBIMHU KHJIKUMHU
U TBEpIAbIMH DPAJUOAKTUBHBIMU OTXOJaMM, MeETOJaM IepepaboTKu U crocodaM 3aXOpPOHEHHS.
AHanuzupyetcs npo0ieMa TpaHCMYTallMM paJHOaKTUBHBIX OTXO0JI0B, OIleHHBaeTCs ee 3(h(hEeKTUBHOCTh
[0 CPaBHEHUIO C MPSAMBIM 3aXOpPOHEHHMEM OTpaloTaBLIEro sAepHOro TomiauBa. KpaTko mzmararorcs
po6eMbl 6€30MaCHOCTH SJIEPHOTO KOMIUIEKCA, HCCIEIYIOTCS U aHATM3UPYIOTCS KaK MpOU30LIe IINe,
TaK U TMIIOTETUYECKHE aBapUU HA AIEPHO-TEXHUYECKUX YCTAaHOBKAX.

Crpykrypa Kypca pa3OuTa Ha OTAEIbHbIE TEMaTHYECKHE HaIpaBIICHUS, CBS3aHHbIE OOIIEH
uneosnorueil. [Ipy n3noxeHUM COOTBETCTBYIOIIETO MaTepuasa ¢ Hallel TOUYKH 3PEHUs B HUX JTOJIKHBI
OBITh OTPa’KEHBI CIEAYIOLINE OCHOBHBIE TIOJIOKEHUS.

AtomHas 3Hepretuka B Mupe u B Poccun. OOpaienue ¢ paguoakTuBHbIMU oTxonaMu (PAO)
KaK COCTaBHAas 4aCTb CUCTEMBI PaJUAllMOHHON 3allUThl HACEIECHHUS.

OHepreTuka u okpyxaromas cpena. CTpykTypa ¥ pa3BUTHE MHUPOBOW DHEPreTUKH. ATOMHas
sHepretuka. SAnepusiii TorumBHbIA 1uka (ATL). Otkperteiil n 3amxHyTHIE ATL. ADC B Mupe u B
Poccun, ux ponab u 00beMbl Tpou3BoAcTBA. OCHOBHBIE POOIEMBI IPH 0OpALIEHUH ¢ OTPabOTaBIIUM
anepabiM TomuBoM (OAT) m PAO u nmyru ux pewmenus. Knaccudpukanus PAO. Ilpunnunsr u
KpUTEPUHU IKOJIOrHYecKoil Oe3onacHocTy npu obpamenuu ¢ PAO.

[Ipeanpustus HadaneHOM cTaauu STLI.

OOpasyromuecss OTXOAbl W Mepbl 1O HUX HU30MAIMU. PaguoakTHBHBIE  OTXO[BI
YpaHOAOOBIBAIOIIMX NPEANPHUATHA M HMX BO3JACUCTBHE Ha OKpYyXarollylo cpeny. ObecredeHue
panuanoHHOW  0€30MacHOCTH  MpH  JIMKBHJAIMM, KOHCEpBALMUM U  MepenpopuiInpoBaHUH
yYPaHOAO0OBIBAIOIINX MPEATIPUITUH.

OOparrenue ¢ Ta3000pa3HBIMU paaroakTUBHBIMU oTXonamu (I'PO).

OcHOBHBIE UCTOYHMKM M pajauanuoHHble xapakrepuctuku ['PO. AxtuBHocts PO um ux
KoaruecTBO. BriOpock! u copocsl ADC u npeanpusTail o nepepadoTke TorauBa. Jl030Bble Harpy3Ku



BO3JeHCTBUSI Ha HaceneHue W nepcoHaln. Ouunctka ['PO ot pammonykiumoB. Ounctka ['PO ot
PagOAKTUBHBIX a3PO30JIECH.

OO6paiieHue ¢ KUIKUMH paguoakTuBHbIMU oTXonamu (ZKPO).

Hcrounnku XKPO u ux xomuuectBo. Metoasl obpamenus ¢ XKPO. Texnomornueckas cxema
nepepaboTKU OTXOIOB CPEIHET0 M HU3KOTO YpOBHEW aKTMBHOCTH. OYHMCTKAa W KOHIICHTPUPOBAHUE
KHUJKUX OTXOJOB BBICOKOTO YypoBHS akTuBHOCTH. OOpamienue c xuakumu PAO Ha 3aBojgax 1o
nepepadotke OAT.

Pagnoxumudeckuii 3aBoJ1 o nepepadboTke 00Iy4eHHOTO TOTUIMBA.

[Tapametpst TBC u T1B310B. DU3MKO-XMMHUYECKHUE M KOJIMYECTBEHHBIC XapaKTEPUCTUKHU
HAKOIUIEHHBIX IPOJIYKTOB J€JI€HMSI M TPAHCYpaHOBBIX 3JIeMEHTOB. OCHOBHBIE paJHALIMOHHBIE U
terioBble XapakrepucTuku OST. 3meHeHne paauallMOHHBIX U TEIUIOBBIX MAPAMETPOB CO BPEMEHEM.
XapakTepHble NEpUOAbl BPEMEHH I claja aKTUBHOCTU. COBOKYIHBIE MacIITaObl 3arpsi3HEHUS U
o0ydeHHsI HAaceNIeHUs Ha OOOPOHHBIX mpeanpusTusx Poccuu. Dkomormueckas obcranoBka Ha 10
[Masx[].

OOparueHnue ¢ TBepAbIMH panoakTUBHbIMU oTxonamu (TPO).

Uctounuku u xapakrepuctuku TPO. Otepxaenue PAO. Ilepesox KPO B TBepabie hopMBI.
Paznuunsie metoanl oTBepxkaeHus. OnbiT 6urymupoBanus JKPO, neMeHTHpOBaHUE PaJlOaKTUBHBIX
COJIEBBIX KOHLIEHTpaTOB U Ap. Metozsl 3axoponenus TPO. Cxuranue roprounx TPO.

Krnaccudukanus coBpeMEHHBIX METOJIOB Mo A3eMHoM n3ossiuu PAO.

['eonoro-ruiporeoaoruueckie MpeaArnochlIkd moja3eMHoro 3axoponenus PAO. ObocHoBaHue
YCIIOBUH JIOKAJU3alUU BbICOKOAKTUBHBIX 0TX0A0B U OST B rirybOKHX MOJ3EMHBIX I'€OJOTMYECKUX
dbopMmarusax. Bo3MokHbIE TEXHUYECKHE PEHICHUS IOJITOBPEMEHHOTO XPAHEHHS BBICOKOAKTHBHBIX
orxonoB u OST B mnomsemMHbIx coopyxkeHUsix. [nyOunHoe 3axoponenue JKPO B mnopuctbie
reojoruueckre ¢opmanud. MareMaTH4YecKHMe METOJbl pacueTa [apaMeTpoB XpaHWIUL] U
MorwibHUKOB PAO u OAT.

[TpunoBepxHocTHOE XpaHneHue PAO.

W3omsius cpeane- u HU3KoakTUBHBIX TPO. be3onacHOCTh MPUIIOBEPXHOCTHOIO 3aXOPOHEHHUS
paanoakTUBHBIX 0TX0J0B. Kpurepun u npunuumnsl. OO1eHaoHanbHbIi MOTUIBHUK U BO3MOKHOCTH
cucrembl Pason. OnbiT obpamienust ¢ PAO MockoBCKOro HaydHO-IIPOM3BOACTBEHHOTO 00BbEINHEHUS
Panon. [TpunoBepxnoctHoe cyxoe xpanenue OAT.

Hosesle TexHosoruu obpaienus ¢ PAO.

Kputnueckuit 0630p ATL[. CoBepiieHcTBOBaHME TpaJULMOHHBIX U pa3pabOTKa HOBBIX
texHousioruit oopamenus ¢ PAO. Tpancmyrauus PAO. Ouenka BbIroJ1 OT BbIJIEIEHUS U TPAHCMYTaLlUU
st 6e30macHOCTH oOpaleHust ¢ sAepHbIMU oTXogaMH. COIOCTaBI€HUE JBYX CTpaTeruil CHUXKEHUS
pHUCKa OT aKTUHOM/IOB: BbIJIEJIEHHE U3 OTXO0B + TpaHcMyTalus U npsimoe 3axoponenue OST.

ABTOp(BI):

Jemun Bukrop MakcumoBud, K.¢).-M.H., JOLUEHT






