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AHHOTANIUA

Kypc nocssiuien BonpocaM 0e30macHOro oOpalieHus ¢ paauoakTuBHbIMU otxojnamu (PAO) u
METOAaM HGpBH‘-IHOfI u l[OJII‘OBpQMCHHOﬁ HU30JA0UHU 3TUX OTXOJ0B. Ha IMCPBOM 3TAIIC AHAJIU3UPYIOTCSA
COBPCMCHHOC COCTOSAHUC U IICPCIICKTUBLI Pa3BUTUA H,Z[GpHOfI SHCPIrCTUKU U CBA3AHHBIC C OTUM 00BEMBI
MOJUIeKAIUX 3aXOPOHEHUIO PAJMOAKTHBHBIX 0TX0/10B. [logpobHo paccmaTpuBaroTcs KiaccuuKamus
OTXOJIOB, OCHOBHbIE HCTOYHUKM M XapaKTEPUCTHKH PA3JIUYHBIX (Ta3000pa3HbIX, KUIKUX WIIH
TBEPJbIX) PAJUOAKTUBHBIX OTX0M0B. OCHOBHOE BHHMMaHHE B Kypce YIEIeHO OOpalleHUuo ¢
orpaboraBmMM sAepHbIM TOIIMBOM (OSIT) M ¢ BBICOKOAKTUBHBIMU JKMIKUMH W TBEPABIMU
palMOAKTUBHBIMHM OTXOZAMH, METOJaM IepepaboTKH U crocodaM 3axOpOHEHMs. AHaIU3UpyeTcs
mpo0yieMa TpaHCMYTAIMK PAANOAKTUBHBIX OTXO/0B, OLICHUBAETCS €€ 3PPEKTUBHOCTH 110 CPABHEHHUIO C
OpSMBIM  3aXOpPOHEHHWEM OTpabOTaBUIETO sIEPHOTO TOIUIMBA. KpaTko wu3nmaraimorcs mpoOaeMbl
0€30MacCHOCTH SIIEPHOI0 KOMILIEKCA, UCCICAYIOTCS U AHAIU3UPYIOTCS KaK IPOU3OLIEIIINE, TaK U
THIOTETUYCCKUC aBapUU Ha ANCPHO-TCXHUUCCKHUX YCTAHOBKAaX.

Kypc paccuutan Ha BBIIYCKHUKOB, IpeANojaralouux padoTtaTh B aTOMHOM OTpaciu
IPOMBIIIICHHOCTH. [l MPOXO’KIAEHUsI Kypca HE0OX0IuMa IMpeIBapuTeNbHas MOAr0OTOBKAa B 00JacTu
ANEPHOM M pPaJMallMOHHOW (U3MKM, BKJIKOYas BONPOCHl (DU3MKM PEAKTOPOB M JO3UMETPUM, U B
00J1acTH pelleHHs] ypaBHEHUIH MaTeMaTU4eCKON (PU3HKH.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

[lenbto ocBOEHUsI yU€OHOM NMCUUIUIMHBI SBJSETCS BBEEHHE B KYPC OJJHOTO U3 MPUOPUTETHBIX
HaIpaBJIEHUN COBPEMEHHOUN paJualuoOHHON (U3HKK — TpolsiemMam oOpalieHus ¢ paarnoaKTUBHBIMHU
orxonamu (PAO) u orpaboTaBimmm saepabiM TorauBoM (O T) u MeToaM UxX 3aXOpOHEHUS.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

[TpodeccuoHanpHbIii Kypc pacCYyMTaH Ha BBIMYCKHUKOB, MPEAINoJiaralolmx paboTaTh B
aTOMHOI OTpaciii MPOMBIIIJIEHHOCTH, OCOOEHHO B 00JIaCTH OOeCHedeHus SIepHON U paualliOHHON
0€30MacHOCTH aTOMHBIX TEXHOJIOTUH, TIOCBSIIEH BOmpocaM 0e30mMacHOro  oOpaiieHust ¢
pPaaMOAaKTUBHBIMU OTXOJAMH M METOJaM IEPBUYHON U JOJTOBPEMEHHOM H3O0JSIUUU ITHX OTXOIOB.
[Togpo6HO paccMaTpuBarOTCs KiacCU(UKAIUS OTXOJOB, OCHOBHBIE MCTOYHHUKH M XapaKTEPUCTUKH
Pa3IUYHBIX (ra3000pa3HBIX, KUIKUX WA TBEPIBIX) PaIMOAKTUBHBIX O0TX0/0B. OCHOBHOE BHUMAaHUE B
Kypce yJIeJIEHO 00paIlleHHUIO C OTPAOOTABIINM SIIEPHBIM TOTUIMBOM U C BHICOKOAKTHUBHBIMU XKUIKUMHU U
TBEPJBIMH  PATUOAKTUBHBIMU OTXOJAaMH, METOJaM TMepepaboTKH U Crnoco0aM 3axXOpOHEHHS.
AHanuzupyetcs mpobiieMa TpaHCMYTAIlUN PaIMOAKTUBHBIX OTXOJIOB, OIIEHUBaeTCs ee d(H(PEeKTUBHOCTH
[0 CPABHEHUIO C MPSMBIM 3aXOPOHEHUEM OTPaOOTABILErO SAEPHOTO TOILIINBA.

Jlns mpoxoskIeHus Kypca HeoOXoauMa MpelBapUTeNbHAs MOATOTOBKA B PaMKaX BBICIIETO
oOpa3oBaHus B 007aCTH SACPHON U pagualiiOHHON (DU3HUKH, BKIIIOYAsl BOMPOCH (PU3UKHU PEAKTOPOB U
JO3UMETPUHU, U B 00JIaCTH pEIICHUs] ypaBHEHUN MmaTeMatuyeckod (u3uku. CTyAeHT JOHKEH OBITh
3HAKOM C HOpPMaMM paJudalMOHHON O0e30MacHOCTH, (QHU3MKON 3allUThl OT HW3JIy4eHUH, HMETh
MPEJICTABICHUS O PA3BUTUU SI€PHON SHEPTETUKHU.

Temarnka Kypca ¢ OZHOM CTOPOHBI SIBIISIETCS COCTABHOW 4YacCTh0 WMWKJIA JUCIUIUIMH O
0€30MacCHOCTH aTOMHBIX TEXHOJOTHM, a C APYroil CTOPOHBI IPEBaPSIET PACCMOTPEHUE OMPEACTIEHHBIX
BONPOCOB B Kypcax «OCHOBBI 0€30MAaCHOCTH aTOMHBIX TEXHONOTUi», «Paguoskonorus» © Ap.
HeoOxonuMa amist IpakTUKK CTYICHTOB Ha MPEANPUATUSIX aTOMHON OTpaciy.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuBepcaibHble U(UIH) 00IenpopeccuoHaIbHble KOMIETSHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIU

KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHXKCHUSA
KOMIICTCHIIU

VK-8 [2] — CiocobeH co3aaBath u
HOICPKUBATH B TIOBCEAHEBHOM
’KU3HU U B TIPO(HECCHOHATBHOM
JEATEIbHOCTH O€30MaCHBIC YCIIOBUS
KHU3HEACATSIBHOCTH JIUIsl COXPAHEHHSI
IIPUPOIHON cpenbl, o0ecieueHus
YCTOHYHBOTO Pa3BUTHsI OOIIECTBA, B
TOM YHCJIC TIPH YIPO3e U
BO3HHKHOBEHHH YPE3BbIYANHBIX
CHUTYaluil 1 BOCHHBIX KOH(IMKTOB

HpO(beCCI/IOHaJ'ILHbIe KOMIICTCHIIMKM B COOTBCCTBHHM C 3aJadyaMHM H

3HaHUN) TPOdECCUOHATBLHON eI TeIbHOCTH

3-VK-8 [2] — 3uarb: TpeOOBaHus, IPEIbIBIIEMbIE K
0€30MaCHOCTH yCIIOBUMN )KU3HECSTEILHOCTH, B TOM YHUCIIE
MIPY BOSHUKHOBEHHUH YPE3BBIYAIHBIX CUTYAlUH U TyTH
obecrieyeHrs KOMPOPTHBIX YCIOBHUI TpyAa Ha paboueM mecTe
V-VK-8 [2] — YMeTh: obecrieunBaTh 6€30MaCHBIC YCIOBHS
KHU3HEJCATCIILHOCTH, B TOM YHCJIC TIPU BOZHUKHOBEHUH
Ype3BhIYAIHBIX CUTYaIMil 1 KOM(OPTHBIE YCIOBUS TPYZa Ha
pabouem MecTe; BBISIBISIT U YCTPAHATH IIPOOJIEMBI,
CBSI3aHHBIE C HAPYIICHUSIMHU TEXHUKU O€30MMacCHOCTH Ha
paboueM Mecte
B-VK-8 [2] — BnazneTb: HaBbIKaMU TPEIOTBPAIIICHHUS
BO3HHUKHOBEHHUS YPE3BBIYANHBIX CHUTYAIHH (IPUPOTHOTO H
TEXHOT'C€HHOT'O IPOUCXOXK/IEHHUs1) Ha paboueM MecTe

oObekTamMu (00JIaCTAMH

3agaua
npodeccuoHaIbLHOM
aesteabHoctu (3I11)

O0BeKT njIM 00J1aCTh
3HAHUSA

Koa n nHaumeHoBaHue
npogdeccuoHaIbLHOM
KOMIIETEeHIHH;
OcHoBaHue
(mpodeccuoHAIBHBIN
cranaaprt-IIC, ananu3
onbITa)

Kon n naumenoBanue
HHANKATOpA
AOCTHKECHUS
npogdeccuoHaIbLHOM
KOMIIeTEeHIIUN

[Toxroroska
CIEIUATTUCTOB C
byHaaMeHTalIbHON
¢buzuKo-
MaTeMaTHUYeCKOU U
WHXXEHEPHOM
MOJArOTOBKOM ISt
MIPOCKTUPOBAHUS U
JKCIUTyaTaluu
SIIEPHBIX YCTAaHOBOK
CO 3HAHUEM OCHOB
HEUTPOHHO-
(bU3MUECKUX H
TeTT0(U3HIECKIX
MPOLECCOB, SANEPHOU
Y paaualOHHON
0e30MacHOCTH

ITPOEKTHBII
SlnepHbIe peaKkTophl, ITK-10.2 [2] - Criocoben
JHEPreTHUYCCKUEC K pacuery u
YCTaHOBKH, MPOEKTHPOBAHUIO
TCIUIOTH/IPABINYECKHE = OMOJOTUYECKHUX 3aIlUT

Y HEUTPOHHO-
(bu3nyeckre mpoIecchl
B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TETJIOHOCUTEIU U
MaTepHuabl SIEPHBIX
PEaKTOPOB, SIICPHBII
TOTUTUBHBIN ITHKII,
CUCTEMBI O0eCTIeUeHUs
0e30ITacHOCTH,
CUCTEMBI YIIpaBJIEHUS
SIIepHO-(PU3HICCKUMU
YCTaHOBKaMH,

Y CHCTEM KOHTPOJIS
paaralMOHHON
oesomacaoctu ADC

Ocnosanue:
[TpodeccuonanpHbIM
crannapt: 24.078

3-T11K-10.2[2] - 3uath
OCHOBHEBI€ 3aKOHEI
pacmpocTpaHeHUS
MOHHU3UPYIOIIHX
U3JIy4CHUH B
OJIHOPOJIHBIX U
HEOJHOPOJHBIX Cpelax;
V-I1K-10.2[2] - Y™meTb
MPOEKTUPOBATH
CUCTEMBI KOHTPOJIS
paauanoOHHON
0e3onacHocT Ha ADC
1 0€30MacHOro
obparmenus ¢ OAT u
PAO;

B-T1K-10.2[2] -
Bnanerr MeTogaMu




MPOrpaMMHBbIE
KOMIUICKCBI JIS
UCCIIEIOBAHUS SIBICHUN
Y 3aKOHOMEPHOCTEN B
obnactu Termopu3nKu
Y DHEPTeTHUKH, SJICPHBIX
PEaKTopoB,
pacmpocTpaHeHust U
B3aHUMOJCUCTBU
M3ITyYEHUSI C
00BEeKTaMU )KHUBOU H
HEKUBOU ITPUPOJBI,
AKOJIOTUYECKUI
MOHHUTOPHHT
OKpY>KaroIen cpepl,
obecrieueHue
0€30MMacHOCTH SIEPHBIX
MaTepHasioB, 00BHEKTOB
Y YCTaHOBOK aTOMHOMU
MIPOMBIIIJICHHOCTH H
SHEPreTHKHU.
0€3011acHOCTh
SKCIUTyaTaluu U
paaralMOHHBII
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTaHOBOK;

MIPOCKTHPOBAHHUS
OHOJIOTMYECKHX 3aIUAT

paauaOHHO-OMACHBIX
00BekToB ADC

PazpaboTka HOBBIX
JATYUKOB IS
perucTpanuu
MOHU3HUPYIOLIUX
U3JIy4CHUI

HNonusupyromue
W3yYCHHUS, JaTYUKHU
MOHU3UPYIOLIHX
W3TyYEHHI

I1K-4.4 [1] - CriocoGen
MIPOCKTHPOBATH
CUCTEMBI
ABTOMATHYECKOTO
KOHTPOJIS
paaralMOHHON
6e3omacuoctu (AKPB)
Ha ADCu DY u
MPOEKTUPOBATH
CUCTEMBbI 0€3011aCHOTO
oOparieHus ¢
00JTy4EeHHBIM SAEPHBIM
toruBoM (OAT) u
paMOaKTUBHBIMU
orxonamu (PAO);

OcHosanue:
[TpodeccuonanpHBIM
cranaapt: 24.028

HpOI/ISBO)ICTBeHHO-TGXHOJ’IOFI/I'-IGCKI/Iﬁ

3-T11K-4.4[1] - 3uats
HOPMBI H TTpaBUIIa
KOHTPOJIS
paauanoHHON
6e3onacHoctu Ha ADC
u S0V,

V-ITK-4.4[1] - YMmeTb
MIPOEKTUPOBATH
CUCTEMBI O€e3011aCHOTO
oOpartieHus ¢
00JTy4EeHHBIM SIICPHBIM
toruiBoM (OAT) u
palnOAKTUBHBIMH
orxonamu (PAO);;
B-T1K-4.4[1] - Bnagets
MaKeTaMy MPUKIIaTHBIX
nporpaMM Jjisi pacueTa
paJIMaimOHHBIX
Harpy30K

PaGora B simepHo-
¢buznueckoit
nabopaTopuu B
Ka4ecTBE COTPYIHHUKA,
MH)KEeHEepa-TeXHOJIora.

SnepHo-dpusnueckas
naboparopust

I1K-4.2 [1] - Cniocoben
K NPOBEICHUIO
9KCIIEPTU3bl KOMILIEKCA
MEPONPHUATHH 110
paavalOHHOMN 3alUTe
nepcoHaia u

3-11K-4.2[1] - 3uatb
HOPMBI U TTpaBUIIa
AIEPHOU U
paauanoHHON
0C30I1aCHOCTH.;
V-I1K-4.2[1] - YMmeTh




HaceJICHUs,

Ocnosanue:
[IpodeccronanbHbIi
crannaprt: 24.028

OCYLIECTBIIATH
KOMILIEKC MEPOIIPUATUI
110 paMallAOHHON
3allMTe [IEPCOHANIA U
HACEJICHUS;;
B-T1K-4.2[1] - Bnagers
METOJaMHU
paaualOHHOM 3aIUThI
IepCcoHaNa U
HAaCEJICHUS;

Nsmepenue 103
paauanuu Ha
00BbeKTax aTOMHOM
oTpaciu

ATOMHEIE
AIEKTPUUYECKHUE
CTaHIINH,
pPaaOaKTUBHbBIC
OTXOJIbI U MaTEPHAIBI

ITK-4.5 [1] - Criocoben
K HEYKOCHUTEITHHOMY
COOJIIOIEHUIO B
MPAaKTUYECKOMN
JIeATeIIbHOCTH 3aKOHOB
Poccuiickoit
denepanuu B 001aCTH
HCIIOJIB30BAHMS
ATOMHOM SHEPIHH,
paaralMOHHON
0€e301IacHOCTH,
CaHUTApPHO-
SIHIEMHUOJIOTHYCCKOTO
Osaromnosyuus
HaceJIeHUs, HOPM U
MpaBWJI paIuALIMOHHON
0€e301acCHOCTH,
CIIOCOOEH MTPOBOAUTD
Pa3bACHUTENBHYIO
paboty o 6e30MacHOCTH
(YHKITMOHUPOBAHUH
ADCu i3V ¢
MEPCOHATIOM U
HaceJICHUEM,
MIPOXKUBAIOIIUM Ha
HabIro1aeMOoM
TEPPUTOPUU

OcHosanue:
[TpodeccuonanbHbIM
cranzaapt: 40.011

HAay4YHO-MCCIEN0BATEIbCKUAMN

3-I1K-4.5[1] - 3uars
3akoHbl Poccuiickoit
denepannu B 006J1aCTH
UCIIOJIb30BaHUS
aTOMHOM SHEPIuu,
paauanoOHHON
0€30IaCHOCTH,
CaHUTApPHO-
AIUAEMHUOIOTHYECKOTO
Onaronosyuus
HaCEeJIeHUsl, HOPMBI U
MpaBwiIa paualliOHHON
0€301aCHOCTH;
V-TIK-4.5[1] - YmeTb
MPOBOAMTH
Pa3bCHUTEIIBHYIO
paboTy o Ge3omacHOCTH
(GYHKIIMOHUPOBAHUH
ADCusdVYec
MIEPCOHAJTIOM H
HaCEJIEHUEM,
MIPOXKUBAIONITIM HA
Ha0II01aeMOi
TEPPUTOPHUH;
B-TIK-4.5[1] - Bragets
KOMMYHHKATHBHBIMU
CHOCOOHOCTSIMU NPH
paboTe ¢ HaceIeHUEM U
[EPCOHAIOM

IlogroroBka
CIIEI[UAJIFICTOB C
byHaaMeHTaIbHON
¢buzuKo-
MaTeMaTUYCCKOU 1
VMHKEHEPHOU
MOATOTOBKOM IS
MIPOCKTUPOBAHUS U
JKCILTyaTaluu
SIIEPHBIX YCTAaHOBOK

SnepHble peakToOpHl,
SHEpreTHYecKue
YCTaHOBKH,
TEIJIOTUAPaBINYECKHE
U HEUTPOHHO-
(bu3nyeckre mpoIecchl
B AKTHBHBIX 30HaX
SJIEPHBIX PEAKTOPOB,
TEIJIOHOCUTENN U
MaTepUabl SIEPHbIX

ITK-1 [2] - Criocoben k
YYacTHIO B pa3paboTKe
METOIOB
MIPOTHO3MPOBAHUS
KOJIMYECTBEHHBIX
XapaKTEPUCTUK
MPOLIECCOB,
MIPOTEKAOIINX B
KOHKPETHBIX
TEXHUYCCKUX CUCTEMAX

3-I1K-1[2] - 3Hath
METO/IbI
MIPOTHO3UPOBAHHUS
KOJIMYECTBEHHBIX
XapaKTEPUCTHK
MPOIIECCOB,
MPOTEKAIOIINX B
KOHKPETHBIX
TEXHUYECKUX CHCTEMax
Ha OCHOBE




CO 3HAHHEM OCHOB
HEUTPOHHO-
(hUBUYECKUX H
TerI0(pU3NIEeCKIX
MIPOLIECCOB, SEPHOI
Y pagualOHHOM
0e30MacHOCTH

[Tonydyenue 3HaHUii B
obnactu
paaualoOHHON
AKOJIOTHH,
BO3JICUCTBUA
paauanvy Ha KUBYIO
Y HEXUBYIO MaTEpHIO.

PEaKTOPOB, SIACPHBIN
TOTJIMBHBIN ITHUKII,
CHCTEMBI 00eCIICUEHHUS
0e30I1acHOCTH,
CUCTEMBI YIIpaBJICHUS
ANepHO-(DU3NIECKUMU
YCTaHOBKAMH,
MpOorpaMMHBIE
KOMILIEKCHI JJIsI
HCCIICAOBAHUS SIBJICHUM
Y 3aKOHOMEPHOCTEH B
00J1aCTH TeIUIO(pU3UKU
Y DHEPTETUKH, SITICPHBIX
PEaKkTopoB,
pacrpocTpaHeHUs U
B3aHUMOJICHCTBHUS
U3ITy4EHUS C
00BbEKTaMH KUBOH 1
HEXUBOU MTPUPO/IBI,
JKOJIOTHYCCKHM
MOHUTOPHHT
OKpY>Karolleu Cpebl,
obOecrieueHue
0€30MacHOCTH SACPHBIX
MaTepuaioB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBIIIJICHHOCTH H
SHEPTEeTHUKHU.
0e30IMacHOCTh
JKCIUTyaTalluu U
paavalOHHBIN
KOHTPOJIb aTOMHBIX
O00BEKTOB M YCTAHOBOK;
SAnepHbie 00BEKTHI,
WCTOYHUKHU U3TyYCHUS

Ha OCHOBC

CYILECTBYIOIINX
METOIUK

Ocnosanue:
[IpodeccronanbHbIit
crannaprt: 24.032

ITK-1 [1] - Criocoben
HCIIOJI30BATh HAYYHO-
TEXHHYECKYIO
uH(pOpMaIHIO,
OTEYECTBEHHBIN U
3apyOeKHBIN OTBIT O
TEMaTUKeE
HCCIIEIOBAHUS,
COBPEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJIOTHH 1
nH(OpPMaIIMOHHBIE
pecypchl B CBOEH
MpeIMETHON 00I1acTH

OcHosanue:
[TpodeccuonanpHBIM
crangapt: 24.078,
40.011

CYIIECTBYIOIINX
METOJIHK;

V-TIK-1[2] - Y™meTh
pa3pabaTeiBaTh METOJIbI
POTHO3UPOBAHUS
KOJIMYECTBEHHBIX
XapaKTEePUCTUK
IPOLIECCOB,
MPOTEKAIOIINX B
KOHKPETHBIX
TEXHHUYECKHX CHCTEMAx
Ha OCHOBE
CYIIECTBYIOIINX
METO/IHK;

B-TIK-1[2] - Biagets
METOAaMHU
POTHO3UPOBAHUS
KOJIMYECTBEHHBIX
XapaKTEPUCTHK
IPOLIECCOB,
[POTEKAIOIINX B
KOHKPETHBIX
TEXHHYECKHX CHCTEMAx
Ha OCHOBE
CYIIECTBYIOIINX
METO/IHK.

3-T1K-1[1] - 3HaTH
OTEYECTBEHHBIN U
3apyOEKHBIN OTIBIT 1O
TEeMaTHKe
HCCJIEI0BAHMS,
COBPEMEHHBIE
KOMITBIOTEPHBIC
TEXHOJIOTUH U
nH(pOpMaITMOHHBIE
pecypcel B CBOEH
MpEeAMETHOM 00JIacTH, ;
V-TIK-1[1] - ymeTb
WCIIOJTH30BaTh HAYYHO-
TEXHUYECKYIO
uH(pOopMaInIo,
OTEYECTBEHHBIN U
3apyOEKHBIN OTIBIT 11O
TeMaTHKe
MCCJICIOBAHMS,




[ToaroroBka
CHELUATUCTOB C
byHIaMeHTaIbHON
¢busuko-
MaTeMaTUYECKON U
HHXECHEPHOMN
MOJArOTOBKOM ISt
MIPOEKTUPOBAHUS U
3KCIUTyaTaluuu
SIIEPHBIX YCTAaHOBOK
CO 3HAHUEM OCHOB
HEUTPOHHO-
(bu3NYECKUX U
TerIo(pU3NIecKux
IIPOLIECCOB, SAEPHOU
Y paayallMOHHOU
0€301acHOCTH

SnepHble peaKTopsl,
SHEPreTUYECKUE
YCTaHOBKH,
TEIUIOTUIPABIINYECKUE
Y HEUTPOHHO-
(bu3nyecKkre mporecchl
B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TEIUIOHOCHUTEIIU U
Marepuabl IEepHbIX
PEaKTOpPOB, SIACPHBII
TOIUIMBHBIN UK,
CUCTEMBI O0ecrieueHust
0e30ITacHOCTH,
CUCTEMBI YIIpaBICHUS
SAIepHO-PUUUECKUMU
YCTaHOBKAMH,
MpOrpaMMHBbIE
KOMILJIEKCHI TSI
WCCIEA0BAHUS SIBICHUI
Y 3aKOHOMEPHOCTEN B
o0iacTu TernoGu3nKu
Y DHEPTETUKH, SITICPHBIX
pEaKkTopoB,
pacrpocTpaHeHus u
B3aUMOJCICTBUSA
U3ITyYEHUS C
00BEKTaMU )KUBOU U
HEKUBOUW MTPUPOJIBI,
JKOJIOTUYECKU I
MOHUTOPHHT
OKpY>Kalolllen Cpeabl,
o0ecrnieueHue
0€301acHOCTH SACPHBIX
MaTepuaioB, 00HEKTOB
Y YCTAaHOBOK aTOMHOU
MIPOMBIIIIJICHHOCTH H

ITK-2 [2] - CriocobeH k
y4acTHIO B [IPOBEICHUN
(bu3NIEeCcKOro u
YHUCIIEHHOTO
HKCIEPUMEHTA, K
MOJIrOTOBKE
COOTBETCTBYIOLIUX
IKCTIEPUMEHTAIBHBIX
CTEHJIOB

OcHosanue:
IIpodeccronanbHbII
craugapt: 24.028

COBpPEMEHHBIE
KOMITBIOTEPHBIC
TEXHOJIOTUH U
nH(OPMAIMOHHBIE
pecypchl B CBOEH
MpeIMETHOM 00J1acTH;
B-TIK-1[1] - BaageTsh
COBPEMEHHBIMH
KOMITBIOTEPHBIMU
TEXHOJIOTUSIMU H
MeTOoIaMHU
UCIIOJIb30BaHUS
MH(OPMaLMOHHBIX
peCypcoB B CBOEH
MpeIMETHOM 00J1acTH
3-T1K-2[2] - 3uathb
METO/IbI IPOBEICHUS
(bu3IecKOro u
YHCIEHHOTO
IKCIIEPUMEHTA, U
MOJATOTOBKH
COOTBETCTBYIOIIUX
AKCIIEPUMEHTATIbHBIX
CTEH/JIOB.;

V-IIK-2[2] - YmeTh
IIPOBOAUTDH (PU3UUECKUI
Y YUCIICHHBIN
OKCIIEPUMEHT,
MOJTOTOBUTH
COOTBETCTBYIOIIHE
SKCIIEPUMEHTAIbHBIC
CTCH/JIBI;

B-TIK-2[2] - Bnagets
METOJIaMU TIPOBEACHHUSI
buznYecKoro u
YHCIICHHOTO
HKCIIEPUMEHTa U
MOJITOTOBKH
COOTBETCTBYIOIIUX
AKCIIEPUMEHTATBHBIX
CTEH/JIOB.




HEPTeTHKHU.
0€301acHOCTb
IKCILTyaTaluy 1
paaralOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTaHOBOK;

IToaroroBka
CHETIHAIIUCTOB C
dbyHIaMEHTATBHOM
¢busuko-
MaTeMaTH4eCKON U
WH)KECHEPHOMN
MOATOTOBKOM /ISt
MPOCKTUPOBAHHUSI U
SKCIUTyaTaluu
SIIEPHBIX YCTAHOBOK
CO 3HAHHEM OCHOB
HEUTPOHHO-
(hbUBUYECKUX H
TerI0(pU3UIEeCKIX
MIPOLIECCOB, SEPHOI
Y paaualOHHON
0€301acCHOCTH

SnepHble peaKTopHl,
SHEPreTUYECKUE
YCTaHOBKH,
TEIJIOTUIPaBINYECKUE
Y HEUTPOHHO-
¢bu3nvecKre npoueccs
B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TEIJIOHOCHUTENHN U
MaTEepHUAIIBI SICPHBIX
PEaKTOPOB, SICPHBII
TOTUTUBHBIN ITHKII,
CHCTEMBI 00€eCTICUEHHUST
0e30I1acHOCTH,
CUCTEMBI YIIPaBJICHUS
SIEPHO-PU3HUECKUMU
yCTaHOBKAMHU,
MIPOrPaMMHBIC
KOMILIEKCHI JJISt
HUCCIICIOBAHUS SBICHUM
Y 3aKOHOMEPHOCTEH B
o0nacTu Ternopu3nKu
Y DHEPTeTUKH, SJIEPHBIX
PEaKkTopoB,
pacipocTpaHeHus: U
B3aUMOJICHCTBUS
W3IIYy4EeHUSs C
00BEKTAMH KUBOH U
HEXHUBOU MPUPOJIHI,
9KOJIOTHYCCKHIA
MOHHUTOPHHT
OKpY>Karolleu cpebl,
obecneucHUe
0€30MMacHOCTH I€PHBIX
MaTepuaoB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBIIIJICHHOCTH U
SHEPTETHUKHU.
0e30IMacHOCTh
AKCIUTyaTalluu U
paaralMOHHBIN
KOHTPOJIb aTOMHBIX
O00BEKTOB M YCTAHOBOK;

ITK-4 [2] - Criocoben
MIPUMEHSTh
CTaH/IapTHBIC MAKEThI
MPUKJIAIHBIX TPOTPAMM
ISl MAaTEMaTHYECKOTO
MO/ICITUPOBAHUS
MPOIIECCOB M PEXKUMOB
paboThl 00BEKTOB

Ocnoeanue:
[TpodeccnonanpHbIM
craugapt: 24.028

3-I1K-4[2] - 3uatb
CTaH/IapTHBIC TTAKETHI
MPUKIIAJHBIX TIPOTPaMM
JUIS. MaTEMaTHYECKOTO
MO/JICITMPOBAHUS
MIPOIIECCOB U PEKUMOB
paboThl OOBEKTOB;
V-TIK-4[2] - Y™meTb
PUMEHSTh
CTaH/IaPTHBIC TTAKETHI
MPUKIIAJHBIX TIPOTPAMM
JUTS. MaTEeMaTHYECKOTO
MO/ICIIMPOBAHUS
MIPOIIECCOB U PEKUMOB
paboThl OOBEKTOB;
B-TIK-4[2] - Bnagets
HaBBIKAMHU PaOOTHI CO
CTaHIapTHBIMU
MaKeTaMy MPUKIIAIHBIX
IpOTpamMM JJist
MaTeMaTHYECKOTO
MO/JICITMPOBAHUS
MPOILIECCOB U PEKUMOB
paboThl OOBEKTOB

4. BOCIIMTATEJIbHBIA MOTEHIVAJ IUCIUTLIIVMHBI




Hamnpasnenus/nenn

3amaun BocuTaHus (KOx)

BocnuraTenbHbIN TOTEHIIAAT JUCIIAIIIINH

BOCITUTAHUS
[IpodeccnonanpHOE Co3nanue ycaoBUid, 1.Mcrionp30BaHr€ BOCIUTATEIBHOTO
BOCIIUTAHUE o0ecreurBaromx, noTeHIHana 60Kka mpodecCHoHANTBHBIX

(dbopMHUpOBaHUE KYIbTYPbI
sJIepHOM 0€30MacHOCTH
(B24)

JUCLMIUIMH AJ11 (JOPMHUPOBAHUS YyBCTBA
JIMYHOW OTBETCTBEHHOCTH 32 COOIIOICHNE
AJICPHON U paJiUallMOHHON 0€30I1aCHOCTH,
a TaKkxKe cOOJI0IEHUE TOCYIaPCTBEHHBIX U
KoMMepYeckux TaitH. 2.Mcnosib3oBaHue
BOCIIUTATEIHLHOTO MOTEHIIAANA
coJiepKaHus y4eOHBIX AUCIUILIUH
«AKTyasbHbI€ IPOOJIEMBI IKCILTyaTalluN
ADC», «OCHOBBI PKOJIOTUTUECKOM
0€30MacHOCTH B SACPHOIN SHEPTETHKEY,
«Cucrembl paMalliOHHOTO KOHTPOJIS»
JUtst popMHUpOBaHUE JINYHON
OTBETCTBEHHOCTH 3a COOJIIOJICHHE
JKOJIOTUYECKOHN U PAIUallMOHHON
0€3011aCHOCTH OCPEICTBOM M3yUYECHUs
OCHOBOITOJIATAIOIINX JIOKYMEHTOB TI0
KYJIBTYpe SJIepHOM 6e3011acHOCTH,
paszpaboranasix MAT'ATO u
POCCUMCKMMHU PETYIHPYIOLIUMHU
OopraHamu, HOPM M TIPaBUIJI OOpAICHHS C
PalMOAaKTUBHBIMU OTXOJAMU U SIEPHBIMU
Marepuanamiu. 3.Mcnonb3oBanue
BOCIIUTATEIbHOIO MOTEHIIMANA y4eOHBIX
mucturuiH «KOHTpOIs ¥ TMarHoCTHKA
SJICPHBIX SHEPTeTUYECKUX YCTAaHOBOKY,
«HanexxHocts 060py/10BaHUSI aTOMHBIX
PEAKTOPOB U YIPaBJIEHUE PUCKOM,
«be30macHOCTh S1€PHOTO TOMIMBHOIO
LUKJIa», «SaepHbIe TEXHOIOTUU U
HKOJIOTHS TOTUTUBHOTO IIHKJIA» IS
(dbopMHpOBaHHUS TUYHON OTBETCTBEHHOCTH
3a coOmroieHNe U obecriedeHue
K1OepOe30MacHOCTH U MH(OPMAITMOHHON
0€e301acHOCTH 0OBEKTOB aTOMHOM OTpaciau
yepe3 U3ydeHre BOIIPOCOB OpraHU3aluu
MH(pOpPMaLlMOHHON 0€30MacCHOCTH Ha
00BEKTaxX aTOMHOM OTpPaciid, OCHOBHBIX
npuHIMIIOB nocTpoeHus cucrembl ACYTII
SIEPHBIX 00BEKTOB, METOOB 3AIUTHI U
XpaHeHHUs HHPOPMAIIH, TPUHIIATIOB
MOCTPOCHMS ITyOOKOAIIETOHUPOBAHHOM 1
rUOKOM cucTeMbl OE30MACHOCTH SIIEPHO-
¢bu3nvecKkux 0OBEKTOB.

4.Mcnonp30BaHuE BOCIUTATEIBHOTO
MOTEHIMAaJa coJlepKaHus OJoka
JTVICTIATUTAH «DKOJIOTHSD», «CUCTEMBI
panuaoHHOr0 KOHTPOJIsD», «OCHOBBI
HKOJIOTHYECKOM O€30MaCHOCTH B SITICPHOU




[TpodeccnonanpHoe
BOCITHTaHHUE

Coznanue ycioBui,
o0ecneynBarommx,
(dbopMupoBanue
OTBETCTBEHHOCTH 32
obecrnieueHue
KrOepOe3011acHOCTH
00BEKTOB aTOMHOW OTPaCIu
(B25)

SHEpreTHKe» A GOpMUPOBAHUS
OTBETCTBECHHOM HKOJIOTHYECCKOU MMO3UIIUN
MOCPEACTBOM U3YUEHHUS BOIIPOCOB
o0ecreyeHns Takoro ypoBHS
6e3onacHoctr ADC, mpu KOTOPOM
BO3/ICIICTBUE HAa OKPYKAIOLIYIO CPENY,
o0ecreunBaeT COXpaHeHHE MPUPOIHBIX
CHCTEM, MOAJCPKAHNUE UX I[EIIOCTHOCTH H
KU3HEoOecTIeunBaromux GyHKINUH, Yepe3
paccMOTpeHHe BOIIPOCOB PaIMAllHOHHOTO
KOHTPOJISI IPU 3aXOPOHEHUU U
nepepaboTKH SECPHBIX OTXOJ/I0B, BOIIPOCOB
3aMbIKaHUs SJEPHOTO TOIUIMBHOTO LIUKJIA.
1.Ucnonp30BaHne BOCIUTATEIBHOTO
noTeHnuana 010ka npodeccnoHalbHbIX
JUCITUTUIAH 171 (DOPMHUPOBAHUS YyBCTBA
JUYHON OTBETCTBEHHOCTH 3a COOIIOZCHHE
SIEPHOMN M paIualiliOHHOM 0€30MaCHOCTH,
a Takke COOI0ZICHHE TOCYIapCTBEHHBIX U
KOMMepueckux TaiH. 2.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINANA
COJICPIKaHUS yUCOHBIX TUCIUTUIHH
«AKTyanbHbIE IPOOJIEMBI SKCILTyaTalluu
ADC», «OCHOBBI YKOJIOTHUYSCKOM
0€301acHOCTH B AJIEPHOIN SHEPTETUKE,
«CHCTEeMBI paaIHOHHOTO KOHTPOJIS
IUtst popMHUpOBAHUE TUYHON
OTBETCTBEHHOCTH 3a COOJIIO/IEHNE
JKOJIOTUYECKOU U pailuallMOHHOMN
0€30MacCHOCTH MTOCPECTBOM U3YUECHHUS
OCHOBOTMOJIATral0IIUX TOKYMEHTOB 110
KYJbTYype IIEpHOM 0€30MacHOCTH,
paspaboranabix MATATO u
POCCHUCKHMH PETYIUPYIOIIUMU
OpraHaMH, HOPM U TMPaBUI OOPAIIEHUS C
pPaJIMOaKTUBHBIMH OTXOJAMH U SICPHBIMH
Matepuanami. 3.Mcrnonbp3oBaHue
BOCITMTATEILHOTO MOTCHIIMAJIA YIeOHBIX
nquciuruiviH «KOHTpoJb U TMarHOCTHKA
SIIEPHBIX SHEPTETUICCKUX YCTAHOBOKY,
«HanexxHocTh 000pyTOBaHUSI aTOMHBIX
PEaKTOPOB | YIIPABICHUE PUCKOMY,
«be30macHOCTh sIIEPHOTO TOTUTUBHOTO
IUKJIa», «S1IepHbIe TEXHOIOTUN U
AKOJIOTHSI TOTUTMBHOTO ITUKJIIa ISt
(OpMUPOBAHUS JTUIHON OTBETCTBEHHOCTH
3a co0JIr0/IeHHE U oOecrieueHne
k1OepOe30macHOCTH U MHPOPMAITHOHHOMN
6e30macHOCTH 00BEKTOB aTOMHOM OTPACIH
Yyepe3 U3ydeHHne BOPOCOB OpraHu3aIiu
MH(POPMALIMOHHOM 6€30MMacHOCTH Ha
00BEKTaX aTOMHOU OTPACIIA, OCHOBHBIX




NpUHIMNOB ntocTpoeHus cucrtembl ACYTII
SAEPHBIX 00BbEKTOB, METOOB 3AIIUTHI U
XpaHeHus: ”HGOpMaIUK, IPUHIIUIIOB
MOCTPOCHHS TITyOOKOAIIETIOHUPOBAHHON 1
riuOKoN cUCTeMbI 0€30MaCHOCTHU SEPHO-
¢du3nUIecKux 0OBEKTOB.

4.Mcnionb30BaHue BOCIUTATEIHLHOTO
MOTEHIMaNa CoAepKanus OJoKa
JTUCIUILIAH «DKOJIOTUs», «CHCTEMBI
panuaoHHOr0 KOHTPOIIsD», «OCHOBBI
HKOJIOTMYECKOI 0€30MacHOCTH B SACPHOM
SHEPreTUuKe» sl GOPMHUPOBAHUS
OTBETCTBEHHOH 3KOJIOTUYECKON MO3UIIUU
MOCPEJICTBOM M3yUYCHHSI BOIIPOCOB
o0ecreyeHns Takoro ypoBHs
6e3onacHoctu ADC, npu KOTOPOM
BO3/ICHICTBUE HAa OKPYKAIOMIYIO CPELY,
o0ecrieuynBaeT COXpaHEHHE TPUPOTHBIX
CHUCTEM, MOJJIep’KaHue X LETOCTHOCTU U
JKU3HeoOeceunBaronux (GyHKITHH, yepes
paccMOTpEeHHE BOIIPOCOB PaAHAIIMOHHOTO
KOHTPOJIS IPH 3aXOPOHEHUH U
nepepaboTKU SEPHBIX OTX0/I0B, BOIIPOCOB
3aMBIKaHUS SASPHOTO TOIUIMBHOTO ITUKJIA.

[IpodeccuonansHoe
BOCITUTAHHE

Co3znanue yciosui,
00ecIeynBaromux,
dbopMHupoBaHHE
OTBETCTBEHHOU
HKOJIOTUYECKOHN NMO3ULIUU
(B26)

1.Ucnonb30BaHne BOCIUTATEIHLHOTO
noTeHIana 610ka mpoQecCHOoHANTBHBIX
JTUCIUILINH A7 GOPMUPOBAHUS YyBCTBA
JIMYHON OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SAIEPHON U paJrallMOHHON O€30MacHOCTH,
a TaKke coOMI0ZIEHNE rOCYIapCTBEHHBIX U
KOMMepueckux TaiH. 2.Mcnonbs3oBanue
BOCITUTATEILHOTO TOTCHIIHAJIA
CoJIepKaHus yUeOHBIX TUCIUIUIMH
«AKTyaJIbHBIE TIPOOJIEMBI SKCIUTyaTallUN
ADC», «OCHOBBI PKOJTOTMUECKOI
0€3011acCHOCTH B /IEPHOM SHEPTETUKEY,
«CucTeMbl paJualluOHHOTO KOHTPOJIS»
JUtst popMHUpOBaHUE TNYHON
OTBETCTBEHHOCTH 3a COOJIIOJICHHE
JKOJIOTUYECKOHN U PAIMallHOHHON
6€301acHOCTH OCPEICTBOM M3yUECHHUS
OCHOBOIOJIATalOIIUX TOKYMEHTOB 10
KYJIBTYpE IIepHOI 06€30MacHOCTH,
paszpaboranasix MAT'ATO u
POCCHUICKUMHU PETYIUPYIOIIMMHI
opraHaMu, HOPM H MPaBHJI 0OpaIeHus ¢
PaANOAKTUBHBIMU OTXOJaMH U SIACPHBIMU
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIHUTATEIHHOTO MOTEHIIMAA YIeOHBIX
nuctuurinH «KoHTpoIs U AMarHocTuka
SIEPHBIX SHEPTETUUECKUX YCTAaHOBOKY,
«HanexxHocts 000py10BaHUS aTOMHBIX




PEaKTOpPOB U YIPABIECHUE PUCKOM,
«be30MmacHOCTh sIIEPHOrO TOTUTUBHOTO
LUKJIaY, «S1epHble TEXHOIOTHH U
AKOJIOTHSI TOTUTMBHOTO ITUKJIIa JIJISt
(dbopMUPOBaHUS JTUYHOI OTBETCTBEHHOCTH
3a coOIIr0IcHHE U oOecrieueHne
KrOepOe301acHOCTH M HH(POPMAIIMOHHON
0e30macHOCTH 00BEKTOB aTOMHOM OTpaciIn
yepes U3y4eHHEe BOIIPOCOB OpPraHu3aluu
MH(POPMALIMOHHOM 0€30MacCHOCTH Ha
00BEKTax aTOMHOU OTPACIId, OCHOBHBIX
IpUHLMIIOB nocTpoeHus cucrembl ACYTII
SAJIEPHBIX 0OBEKTOB, METOJIOB 3aAIIUTHI U
XpaHeHus: THPOPMAIUH, IPUHIIUIIOB
MOCTPOCHHUS ITYyOOKOAIIETIOHUPOBAHHON U
rUOKOM CHCTEMBbI O€30MTaCHOCTH SIICPHO-
(UBUYECKUX OOBEKTOB.

4.Vicnonb30BaHUE BOCITUTATEIIHLHOTO
MOTEHIIMaNa CoiepKanus OJioKa
JUCHHILUIIH «DKOJIorus», «CUCTEMBI
panalliOHHOTO KOHTPOJIS», «OCHOBBI
IKOJIOTHUYECKOH 0€30MacHOCTH B SIACPHOM
SHEpreTHKe» A HOpMUPOBAHUS
OTBETCTBEHHOU 3KOJIOTUYECKOMN MO3ULIMHU
MOCPEACTBOM U3YUEHHUS BOIIPOCOB
o0ecrnedyeHns Takoro ypoBHs
6e3omacHoctu ADC, mpu KOTOPOM
BO3JEHCTBUE HA OKPYXKAIOIIYIO CPENy,
obecreunBaeT COXpaHEHHE MPUPOIHBIX
CHUCTEM, TIOJIJIEPKaHNE UX LIETOCTHOCTU U
JKU3HeobOecneunBaromux GyHKIHU, yepes
PacCMOTpPEHHE BOTIPOCOB PATUAIMOHHOTO
KOHTPOJISI IPU 3aXOPOHEHUU U
nepepadOTKH SIEPHBIX OTXO0B, BOIIPOCOB
3aMbIKaHUs SJEPHOTO TOIUIMBHOTO UK.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIJIUHBI

Paznienbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUsS U (POPMBI KOHTPOJIS:
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HaumeHoBaHue
pasaena yuyeOHoi
AUCHHUILINHBI

Henean

Jlexknun/ Ipakr.
(cemuHnapsi )/

JlabopaTopHbie
padoThI, yac.
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7 Cemecmp




Yactp 1

1-8

16/0/0

25

KHU-8

3-1IK-1,
V-TIK-1,
B-IIK-1,
3-I1K-1,
V-1IK-1,
B-TIK-1,
3-11K-2,
V-TIK-2,
B-T1K-2,
3-I11K-4,
V-11K-4,
B-T1K-4,
3-11K-4.2,
V-1IK-4.2,
B-I1K-4.2,
3-11K-4.4,
V-1IK-4 .4,
B-I1IK-4.4,
3-I1K-4.5,
V-1IK-4.5,
B-T1K-4.5,
3-I1K-10.2,
VY-1IK-10.2,
B-T1K-10.2,
3-VK-8§,
V-VK-8,
B-VK-8

YacTtb 2

9-16

16/0/0

25

KU-16

3-T11K-1,
V-TIK-1,
B-TIK-1,
3-11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-4,
V-T1K-4,
B-T1K-4,
3-11K-4.2,
V-1IK-4.2,
B-T1K-4.2,
3-11K-4.4,
V-1IK-4 .4,
B-T1K-4.4,
3-11K-4.5,
V-TIK-4.5,
B-IIK-4.5,
3-I1K-10.2,
VY-I1K-10.2,
B-T1K-10.2,
3-VK-8§,




V-VK-8,
B-VK-8

Umoeo 3a 7 Cemecmp 32/0/0 50

KouTtpoJbHbie 50 3 3-TIK-1,
Meponpustus 3a 7 V-1IK-1,
CemecTtp B-TIK-1,
3-T11K-1,
V-TIK-1,
B-TIK-1,
3-I1K-2,
V-TIK-2,
B-TIK-2,
3-T11K-4,
V-1IK-4,
B-T1K-4,
3-I11K-4.2,
V-1IK-4.2,
B-T1K-4.2,
3-11K-4.4,
V-1IK-4.4,
B-T1K-4.4,
3-11K-4.5,
V-TIK-4.5,
B-T1K-4.5,
3-I1K-10.2,
VY-11IK-10.2,
B-T1K-10.2,
3-VK-8§,
VY-VK-8,
B-VK-8

* — COKpaIIeHHOEe HAaUMEHOBaHHE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(unn) sK3aMeH

CokpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUU Pa3/AesioB:

O0o3uauenue | [To1HOE HAMMEHOBAHME

KN KoHTpoJb 110 utoram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.

7 Cemecmp 32 0 0

1-8 Yacts 1 16 0 0

1 Jlexnus 1 Bcero ayuTopHbIX 4acoB
DHepreTuka U OKpykarotias cpena. Mzmenenune o0beMoB 2 \ 0 \ 0
noTpeOIeHnsl SHEPTUHU B HHAYCTPHAIIBHYIO STIOXY U Omnunaiin
TEHJICHIIMH U3MeHeHUs B OyaymeM. CTpyKTypa U pa3BUTHE 0 ] 0 ] 0




MHUPOBOM 3HepreTuku. CTpyKTypa TOIUIMBHO-PHEPIETUUECKOTO
6ananca (TOB) coBpemennoro obmecTBa. OCHOBHBIC
HCTOYHUKH CchIpbs A1 TOba. MupoBeie pecypcbl pa3inyHbIX
HCTOYHUKOB CBIPbs [UIs 00ECIIEUEeHUs] SHEPTONOTPEOICHHS
yenoBeyecTBa. [lepcrniekTuBbl ero o0ecreyeHus B OyayIieM.
[Ipo6nema ncuepnanus OpraHNYEeCKUX HCTOYHUKOB SHEPTUU.
MupoBOil TEXHUYECKHUM ITOTEHIIMAT PA3JIMYHbIX
JHEPreTUYECKUX UCTOYHUKOB. COBpEMEHHBIN YPOBEHD U
IIEPCIIEKTUBBI NCII0JIb30BAaHUS AJIbTEPHATUBHBIX HCTOUHUKOB
sHepruu. [IpuHnunuaneHele TPYAHOCTH Ha IIYTH pealln3aliu
aJIbTEpHATUBHON YHEPIeTUKU. ATOMHAsI SHEPreTHKA.
dusnyecKkue OCHOBBI AACPHOM dHepreTuku. Cocras
IIPUPOAHOTO ypaHa. Peaktopsl Ha TemnoBbix HelTpoHax (PTH)
1 peakTopsl Ha ObIcTphIX HelTpoHax (PBH). Cocrosinue
MHUPOBOM SACPHOM SHEPreTUKU. Poib s1epHON SHEPTETUKY B
o0111eM 3HepronoTpedIeHUU. SaepHbIi TOIIMBHBIN IIUKII
(ATLL). OTKpBITHIN U 3aMKHYTBIH 5/1€pHO-TOIJIUBHBIA LUK
(OATL u 35TLL). Oueprerndeckas 3pHEeKTUBHOCTh
HCII0JIb30BaHUs IPUPOIHOTO YPAaHa B Pa3HbIX LUKIAX
IIPOU3BOJICTBA. Pecypchl si1epHO SHEPTreTUKU U MIEPCIEKTUBBI
€€ pa3BUTHA. TEXHUKO-I)KOHOMUYECKUE U IKOJIOTMYECKHE
IIpEUMYIIECTBa aTOMHOM 3HepreTUku. CpaBHEHUE SAEPHOU
SHEPreTUKHU CO CTAaHLMSMH Ha OPraHUYECKOM TOIUIMBE.
OO0111eCTBEHHOCTb U Pa3BUTHE SIEPHON IHEPIETUKH.

Jlekumus 2

CoBpeMeHHOe cocTosiHME aTOMHOM 3HepreTuk. ADC B Mupe
u B Poccuu, ux ponb 1 00beMbl Ipou3BoIcTBA. 0 siaepHOi
SHEPreTUKU B BBIPAOOTKE AJIEKTPUUYECTBA B PA3IMUHBIX
cTpaHax mupa. OCHOBHBIE TUIIBI peakTopoB. ba3zoBsie
napametpsl paznuuus. Onpenenenue OSAT u PAO.
[MpunnunuaneHeie oTan4Kst. COOTHOCUTENIBHbBIE 00bEMBI U
aktuBHOCTH OST u PAO. Mcrounuku o6pa3oBaHus
paanoakTuBHBIX 0TX0/10B (PAO) B Poccuu u HeKoTOphIX
CTpaHax C pa3BUTOM aTOMHOM HepreTUko. CpaBHEHUE
NoTpeOIsIEMOro €XEeroJHO TOIUIMBA U MPOU3BOJICTBA OTXO/IOB
Ha CTaHLIMSX pa3HOro Tumna. TeXHoJoruueckas cxema
COBPEMEHHOM aTOMHOM dHepreTuku Poccun. IIporpamma
pa3BuUTHS aTOMHOM 3HepreTuku Poccun. OcHOBHBIE TPOOIIEMBI
pu o0palieHnu ¢ 0TpaboTaBIIUM gepHbIM ToruIMBOM (OST)
1 PAO u nytu ux pewenusi. O6pamenue ¢ OAT B OATL u
3ATL. Konnuectso u remnsl HakoreHus OSAT B mupe u B
Poccun. [1poGnemsl, cBsI3aHHBIE C KOHIEMIIUEH TTPSIMOTO
3axopoHenust OST. Hec6anaHcupoBaHHOCTh MMOTOKOB
BBITpYy>KaeMoro u nepepadarsiBaemoro torumsa B 3ATL.
MouHoCTH NPEANPUATHH 110 pereHepauy TOIUINBA.
Haxonnenue n xpanenne OAT B Poccun. Peanuzarus
koHuenuuu 3ATL B Poccun. [TpunuunuansHas cxema
obpamenus ¢ OAT ma ADC ¢ BBOP-440 u ¢ BBOP-1000.
Kputnueckoe nonoxenue ¢ xpanenneM O T peakTopos
PBMK-1000 na ADC. Xpanenue u nepepadboTka
pannoaKkTUBHBIX 0TX0A0B. Temmbl oopazoBanus PAO na ADC.
ITokazarenn o6pazoBanus PAO mns pazaeix TumoB ADC.

Bcero ayuTopHbIX 4acoB
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[Tpobnemaruka ux xpanenus Ha ADC. HanoiaHeHHOCTh
XpaHuauil Kuakux 1 TBepasix PAO. CymmapHOe KOJIUYECTBO
PAO B mupe u B Poccun. 3akonoaarenbHast KOHIEHIUS
obpamenust ¢ PAO B Poccun. OTioxeHHBIC TTPOOIEMBI
Poccuu o OAT u PAO.

Jleknus 3

[IpuHIMIIBI M KPUTEPUH SKOJIOIMUECKON 0€3011aCHOCTH IIPU
obpamenuu ¢ PAO. Knaccudukanus PAO. Hopmbr
paguanuonHoi 6e3omacuoctu (HPB-99), "Canurapusie
npaBujia oOpamieHus ¢ pagnoakTuBHbIMH oTxonamu (CIIOPO-
2002)" u gpyrue perinaMeHTHpyoLUe J0KyMeHTbl. KaTteropuu
razoo0pa3HbIx, xxujakux 1 TBepasix PAO. Kareropuu PAO ¢
TOYKH 3pPEHUS BBIOOPA KOHIICTILIUHU 3aXOPOHEHUSI.
JlonroxuByIMe U KOPOTKOKUBYIME paarnonykauasl (JIDKPH
u KOKPH). HopmatuBHbIE ypOBHM YAEIbHON U 00BEMHOM
AKTUBHOCTH HanboJiee TOKCUYHBIX PAIHOHYKIHIOB B OTX0/IaX.
Knaccudukanus tBepasix PAO mo ypoBHIO 3arpsi3HEHHS
noBepxHocTel. Obpamenue ¢ PAO kak cocTaBHas 4acTb
CHUCTEMBI PaJIMALIMOHHON 3aIUThI HaceneHus1. EcTecTBEHHbIN
paauanoHHbIN (POH U PETIIAMEHTUPOBAHHBIE HATPY3KH MPU
obpamenuu ¢ PAO. OcHOBHBIC COCTaBIISIONIHIEC
paauanuronHoro ¢ona. CpegHue 10361 00TydyeHUs] HAceNIeHUs B
mupe u B Poccun. OcHoBHbIe pagnonykiauas! (PH)
KOCMOT'€HHOT'O ¥ 3€MHOI'0 IpoucXoxaeHus. [leprosl
nonypacnazaa u kiapku PH 3emHoii kopsl. EnquHas koHmenmus
paananoHHON Oe30MacCHOCTH HACEIECHUS U
npodecCHOHATBHBIX Pa00THUKOB. KBOTBI HCTOYHHUKOB
paaranoHHOro Bo3aeicTBUsA. OCTpoe Iy4eBoe NOpaXKEHHUE U
xpoHuueckoe oonydenue. Eqununbl onacHoctu. JIJI50 u
[, Papnanvionssiii puck. KoHuenuus npueMaeMoro prucka.
CpaBHeHHE pUCKa OT AI€PHON SHEPTETUKH C APYTUMU
daktopamu prcka. OCHOBHBIE TPUHIIUITBI HAITMOHAIBHBIX
koHuenuuii oopamienus ¢ PAO u OAT B Poccun n HEKOTOPBIX
3apyOeKHBIX CTpaHaX.

Bcero AYyAUTOPHBIX 4aCOB
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Jlexkuus 4

Pacrnipenienenne n3BiekaeMblIxX 3aacoB ypaHa B pa3InUHbIX
cTpaHax mupa. [IpousBoncTBO 1 oTpedIeHne ypaHOBON
pyasl. CoBpeMeHHast 100bI4a ypaHa 10 OCHOBHBIM CTpaHaM U
TOOBIBAIOIINM MpeanpusaTusiM. Cxema pa3MeIeHus
ypaHOBOpyIHBIX paiioHOB Poccuu. III'XO KpacHokameHckoro
paiiona UutuHckoi obactu. [1mansl BBOIA B 9KCIUTyaTaIluio0
HOBBIX YPaHOBBIX PYJHUKOB. [IporHo3 pa3Butus MUpOBO
ypaHnojaoObIBatonieit orpaciu. KonnyecTrBeHHbIE
XapaKTepUCTUKH TpaHchopMmauu ypaHoBoit pyast B ATL.
[Ipennpusitus HavyansHo ctaguu ATL. CoBokynmHOCTH U
CTPYKTypa NPEANPHUATHIA MO 0ObIYE YPAaHOBOU PY/IbI.
YpaHOBBIN pyIHHK, APOOMIBHO-000TaTUTEHHBIC U
panuoMeTrpuyeckre oodoraTutenabHble (padpuku,
TUIPOMETaTyprudeckuii 3aBojl. OCHOBHBIE CIIOCOOBI TOObIUU
ypaHOBOM pyabl. OCHOBHBIE CTaIUU MOJTYYEHHUS] YPAHOBOTO
KoHIeHTpaTa. CyMMapHasi akTHBHOCTb YPaHOBOU PY/IbL.
OO6pa3yroniuecs: OTXOAbl U MEPHI 110 UX U30JISAIINH.
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Ocob6ennoctu PAO navansHo# cTtaauu SITL[. OcHOBHBIC
pagunonykiuasl (PH) ypanomoOsIBaronmx npeanpusiTHil.
PanuoakTrBHBIC OTXO/IBI YPAHOAOOBIBAIOIIUX MPEATPUATUIN U
WX BO3JICHCTBUE HA OKPYKAIOMIYIO Cpey. XapaKTePUCTUKU
PaIMOAKTUBHOTO 3arPsS3HEHUSI OCHOBHBIX AJIEMEHTOB
OKpYIKaroIIel Cpe/ibl ypaHOI00bIBAIOIINX U
nepepadaThIBAIONINX MPEANPUATHH. 3arps3HeHne aTMochepbl
JOYCPHUMH MPOAYKTAMH JCIICHHS PaloHa. 3arpsi3HEHUE
MIOYBHI ¥ BOJIBI BOKPYT YPaHOJOOBIBAIOIINX MIPEITPUSATHIA.
XBocroxpaHuiuiie. MOIIHOCTh SKCIIO3UIIMOHHOM JI03bI 110
MIEPUMETPY U B IISHTPE OTPAKIAIONICH TaMOBI.

Jleknus 5

Obecneuenne paguanMoOHHON 0€30MacCHOCTH MPH JTUKBUAIINH,
KOHCEpBAlMU U Nepenpo(UuIMpoBaHuu YpaHO100bIBAOIINX
IpeAnpUsITHL. XapaKTEepUCTHKA OCTATOYHOTO PaJUalliOHHOTO
3arpsi3HEHUS] HEKOTOPBIX 00BEKTOB KOHCEPBUPYEMBIX
YpaHOJOOBIBAIONINX U TepepadaThIBAIONINX MPEATIPHITHN.
XapakTepHble apaMeTpbl U30JIALUN PEKYIbTUBUPYEMBIX
00BEKTOB OT OKpY’KaroIel cpepl. Paguanmonnas o0cTaHOBKA
Ha ObiBiieM npeanpustuu JII'TI "Anmas". Jlo3oBble Harpy3ku
YpaHOJOOBIBAIONINX NPEATNPUATHI Ha IEPCOHAT H HACEITICHHE.
PeTpocneKkTuBHBIN aHATN3 U3MEHEHNUS 1030BBIX HArPY30K
YPaHOJOOBIBAIONINX MPEATNPUATHIA CO BpEMEHEM Pa3BUTHS
snepHoii sHepretuku. OOparieHue ¢ ra3o00pa3HbIMU
paaunoaktuBHbIMU oTXoAamu (I'PO). Knaccuduxanus I'PO.
OCHOBHbIE paJiMaLMOHHBIE XaPAKTEPUCTUKU Ia3000pa3HbIX
paauoHyKINI0B. brojgornuecku 3HaUMMble paOHYKIHIbI.
OcCHOBHBIE UICTOYHHMKH U PaJIMALINOHHBIE XaPAKTEPUCTUKH
I'PO na ADC. AKTUBAITMOHHBIE Ta3bl U Ta3000pa3HbIC
IIPOAYKTHI AeneHus. KoHuenrtyanbHble pa3andns
ra3o00pa3HbIX OTXOJ0B PEAKTOPOB C BOAOH O] AABJIEHUEM
(IBYyXKOHTYPHBIX) U KUIISIIHUX PEAKTOPOB (OAHOKOHTYPHBIX).
xkekTop KoHaeHcaTopa peakropa PBMK u Gaitmacuas
CHCTEMA OYHCTKH TEIUIOHOCHUTENS TIEPBOTO KOHTYpa peakTopa
BBOP. AxtusaocTs I'PO 1 X KOIMUYECTBO Ha peakTopax
pasznuyHoro Tuna. ConocTaBUTENIbHBINA aHATN3 0000IIEHHBIX
OLIEHOK BBIOPOCOB U COPOCOB PEAKTOPOB PA3IMYHOIO TUMA.

Bcero AyAUTOPHLIX YaCOB
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Jleknus 6

Bri6pocer u copocst ADC Poccuu. ['ogoBeie nomycTumbie
BBIOPOCHI PaJIOAKTUBHBIX ra30B U a’po3oiei Ha ADC ¢
PBMK, BBOP u BH. U3menenust 1onycTUMBIX BEIOPOCOB C
1999 r. BeinonHeHre HOPMAaTUBHBIX TPeOOBAHUH.
Panuonyknuanslii cocta BeIOpocoB ADC ¢ peakTopamu
pasHoro tuna. CpaBHEHNE KOHLIEHTPALIMH €CTECTBEHHBIX U
TEXHOTEHHBIX PAJAHOHYKIINJIOB B IPU3EMHOM BO3IYyX€, B [TIOUBE
u B BoJzie paiioHoB ADC. MX 3aBUCUMOCTb OT paccTOSHUSA 10
uctoyHuka. CpaBHEHHE C JOMYCTUMBIMU KOHIIEHTPAIUSIMHU.
3amac NpoYHOCTH PeaIbHOrO paaualuoHHOro BiausHUS ADC
Ha OKPY’KaIOIIYIO Cpey MPU HOPMaJIbHOM 3KCILTyaTaluu.
ABapuiinbie BEIOpOChl. OLIeHKH MOITHOCTH J03bI 00JTy4YeHUs
opranu3moB B paiioHax ADC npH ITaTHBIX YCIOBHIX
skcruryatanuu. CpeiHiue UHIMBUyalbHbIE U KOJIJIEKTUBHBIE

Bcero AYJJUTOPHBIX YaCOB
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71030BbI€ Harpy3ku Bo3aeicTeust ADC ¢ peakTopaMy pa3HOro
THUIIa HA HaceJieHne U nepcoHasl. CHUKEHUE T030BBIX
Harpy3oK 3a MOCJIeAHNE JABa AecATuieTus. Beiopockl u cOpocsl
MPeaNpUATHI 110 epepadoTKe TOIUIMBA, X MPUHIUIHAIIbHbIE
ornnuus oT ADC. Ouuctka ['PO OT paiuOHYKINAOB U OT
PaZMOaKTUBHBIX a’po3osield. DHPeKTUBHOCTh OUHUCTKU
ra30a’p0o30JbHBIX BEIOpOCOB. MeTonbl o6e3BpexxuBanus ['PO:
OCHOBHBIE ITPOMBIIIIJICHHbIE METObI Ae3akTuBanuu ['PO.
Cucrema 04nCTKH Ta3000pa3HbIx 0Tx010B Ha ADC:
ra3rojbAepbl BELICPKKHU U pagroxpomaTorpaduyeckas
cucrema. OCHOBHBIE OIl€pali TEXHOJIOTHYECKOI0 LUK
ouncTku ra3oB Ha ADC. OCHOBHbIE TEXHUYECKHE MTOKA3ATENIN
OTEUYECTBEHHBIX YCTAHOBOK OUnCTKU razoB ADC ot
paanoakTUBHOCTH. [IpHHIIMNIMATEHBIE TEXHOJIOTHYECKHE
cxembl yctaHoBoK razoounctku COI' u YIIAK.
Koaddurmentsr ancopOunn. @uabTpamus adpo30iei.
TexHnueckne XapakTepPUCTHKU adPO30JIbHBIX (PHIIBTPOB.

Jlexnus 7

OOparieHue ¢ )XUIKUMU paanoakTuBHbIMU oTxoaaMu (PKPO).
Hcrounnku KPO u ux konumdectBo. Cuctema oOpalieHus ¢
KUIKUMH pagnoakTuBHbIMU oTxonamu (JKPO) na ADC —
cucrema rnepepaboTKH TpanHblxX BoJ. CucTeMa OYUCTKH BOJIbI
MEPBOTO KOHTYpPA; CUCTEMa OYMCTKH OacceifHa BBIICPIKKH;
cucTeMa XpaHeHHsl U epepabOTKU TEMJIOHOCUTEIS; cUcTeMa
OUYHUCTKHU BOJIbI IAPOTE€HEPATOPOB, KOTIOBOU BOJBI U BOJIBI
KOHTPOJIbHBIX 0aKOB; BO/IbI 1€3aKTUBALIMY TOMEIIEHUHN U
000pyI0BaHUs; HEOPTraHU30BaHHBIE MPOTEUKH. bak TparmHbIx
BOJI. 'oMoreHHbIe (KyOOBBI OCTaTOK) U reTepOreHHbIE
(mysIBIIBI QUITETPOMATEPHATIOB) KHUKUE OTXO/IbI.
KonnyectBenHsle nokasarenu oopazosanust JKPO B roa u ux
XapaKTePUCTHUKU JJISl pa3HbIX TUIIOB OT€YECTBEHHBIX
peaktopoB. CTpyKTypHas cxema (opMUpOBaHHS OTXOJIOB B
000py/I0BaHUU CUCTEMBI TpanHbIX BoJ. IleproanyHocTh
o0ciy>)kuBaHus (pereHepanus, B3pbIXJeHHe) QUIBTPOB CUCTEM
crneBoioourctku (CBO) 1 nmepuom4HOCTh THIPOBBITPY3KH
(GuIbTPOB. AKTUBHOCTb U PaJUOHYKJIUIHBIN COCTaB
TOMOTEHHBIX U T€TEPOreHHbIX KUAKUX 0TX010B Ha ADC.
Mertoast obparmienus ¢ XKPO. Tepmudeckue METOIbI.
YcTaHoBKH Ii1yO00Koro ynapuBaHus. CXxembl BbITApHBIX
anmnapatoB. CTeNeHb OUUCTKU KOHJEHCATa U CTETIEHb
KOHIIEHTPUPOBaHUS 0TX0/10B. COpOIIMOHHBIE METO/IBI
OuuCTKHU. J[MHaMuyeckast copOLMsi: KATHOHUTHI U aHHOHUTBI
(MOHOOOMEHHBIE CMOJIBI) M CTaTHUYECKasi COPOIIHSL.
MeMOpaHHBIE METOIBI: OOPATHBIA OCMOC, IIIEKTPOIUATIN3 U
yabTpadunbTpanus. Knaccudukamus KPO no meronam
oOparteHus u kinaccuduxarnus xxuakux PAO siepHo-
HHEPreTUYECKUX YCTAaHOBOK U METOJIOB UX IepepaboTKH B
3aBHCHMOCTH OT cojiecojiepkaHus. TexHoJoruueckas cxema
nepepaboTKU OTXOJI0B CPEAHETO U HU3KOTO YPOBHEH
akTUBHOCTH. Cxema XpaHeHHs 0TpaOOTaBIINX HOHOOOMEHHBIX
¢ubTpoB M Ky6oBoro ocrarka Ha ADC.
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Cemunapckoe 3ansitue 1
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CeMecTpoBbIil KOHTPOJIb. TecTOBBIN KOHTPOJIb 3HAHUIA.
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Jlekuus 8

Panmnoxumuyeckuii 3aBoa (PX3) nmo nmepepadbotke
o0rydeHHOro TorumBa. OcoOeHHOCTH ra3000pa3HBIX
BBIOPOCOB PaIMOXUMHUYECKUX 3aBOJI0B. MOIIHOCTh
ra30a’p0o30JbHBIX BEIOpocoB PX3 1 comyTcTByOmuE 10351
o0iy4yenus HaceneHus. [ 1ob6anpHOE paioaKTUBHOE
3arpsizHeHue ouocdepsl. BeIOpOCk U cOPOCH rI00ATBHBIX
panuonykinioB Ha ADC u Ha PX3. Oxunaemblie
KOJIJICKTHBHBIE T03bI 00JTydeHHs HaceneHus. Paguanmonnas
obcranoBka Ha [10 [IMask[]. Be1opockl u cOpoch
pagnonykiuoB Ha FOxxnoMm Ypaine ¢ 1948 r. Boctouno-
VYpansckuii paguoaktusHsliii cien (BYPC). Tepputopus
BVYPC. IInotHOCTh 3arpsi3HeHus noussl Teppuropun BYPC
OoCHOBHBbIMH paguonykiuaaMu 90Sr u 137Cs. CymmapHoe
PaaMOAKTUBHOE 3arpsi3HEHKE ITIOMMBI PEKU U BOJBI peku Teun.
JlnHaMKKa OLIEHOK I030BBIX HArpy30K Ha XKUTeNeh
HACEJIEHHBIX ITYHKTOB BJ10JIb peku Teun. CpaBHeHME
paAMalOHHOTO U XUMHUYECKOTO PUCKA IS KHUTENeH ocenKa
Hosoropusiii, pacniosioxennoro Bosm3u [10 [TMask[].
CoBokymnHbIe MacIITaObl 3arpA3HEHUS U 00Ty4eHUS
HaceJIeHHs Ha 00OpOHHBIX NpeanpusaTusx Poccun.
Panunoxumuueckas nepepaboTka 00JIy4eHHOTO TOIUIHBA.
Boansie metoast nepepadbotku OAT: "nypekc (Purex) -
npouecc". XKuakue oTxopl BBICOKON yI€TbHON aKTUBHOCTH
(OBYA). AxktuBHoCTh U TemioBbiaenienne OBY A. Ounctka u
KOHIICHTPUPOBAHUE KUJKUX OTXOJI0B BBICOKOTO YPOBHS
aktuBHOCTH. OOpanienue ¢ xxuakumu PAO Ha 3aBojax 1o
nepepabotke OSAT. Cxema obpamienns ¢ XKPO 10 "Mask".
Kontpomupyemoe xpanenue pacrsopoB OBYA: obGecrieuenue
TEMIIEPATYPHOTO peKUMa XpaHEeHHsI, KOHTPOJIb HaJl
0€30MacHBIMHU KOHIIEHTPAIUSIMHU B3PHIBOOTIACHBIX
ra3000pa3HbIX OTXOAOB U PaIUAIlIOHHO-XUMUYECKIMHU
npoueccamu. Vcnonb3yeMble pe3epByapsl Uil U30ISUN
#xuakux OBY A u MeToapl UX XpaHEHUS.

Bcero ayuTopHbIX 4acoB
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Jlexuus 9

OOparieHue ¢ TBEpAbIMU pauoakTUBHBIMU oTxoAamu (TPO).
Uctounuku u xapakrepuctuku TPO. Meroas! nepepaboTku
TBepAbIX 0TX0A0B. Cxxuranue roprounx TPO u npeccoBanue
orxozoB. [lepepaboTka metammudyeckux PAO. OTBepxacHue
PAO. Ileperox XKPO B tBepabie popmsl. [Ipumensiembie B
MHPOBOM MPAaKTUKE METO/bI OTBEpKIeHUs. JloCTOMHCTBA U
HEJ0CTaTKN UCIIOIb3YEMBIX METOA0B OTBEPkKACHUA. PUNKO-
XUMHYECKHE OCHOBBI MPOIIECCOB 0TBepkAeHUA. [TapameTpsl,
XapaKTepu3youe Heo0X0JMMble KaueCTBa BEICOKOAKTUBHBIX
OTBEPKJIEHHBIX O0TX0/10B. BUTyMupoBaHue KHUIKIUX OTXOJI0B.
OmnbiT OuTymMupoBanus XKPO B cTpaHax ¢ pa3BUTOM siiepHON
SHEPreTHKOMN. XapaKTepUCTUKU OUTYMHBIX KOMIAyHIOB.
ArnnapatypHoe opopmiieHue OUTYMHUPOBAHHUSI.

Bcero ay1uTopHbIX 4acoB

2 I [0
Oumntaiin
0 0 0




[Tpomsitnennsie 6uTymaropsl. LlementupoBanue PAO.
JlomycTuMble mpezesnbl KauecTBa EMEHTHOIO0 KOMIIayH/1a.
Kanbiuuarms u octekiiossiBanne )Xuakux OBYA.
OnHOCTaIMMHBIA M ABYXCTAAMIHBIN TPOLIECC
ocreksioBbIBaHUs Kuakux BAO. Konrelinep 1uist nepeBo3ku u
cyxoro xpanenus orBepxaeHHbIX PAO. [TokazaTenu paboTsl
wrasutens OI1-500. Ternodusnveckne XxapakKTeprUCTUKA
OCTEKJIOBaHHBIX OJIOKOB M T€PMETHYHOTO KOHTEHHEepa JIsl UX
xpaneHusi. CpaBHEHHUE XapaKTEPUCTUK OTBEPKICHHBIX
Pa3IMYHBIMU METOJAaMHU MPOAYKTOB. OCHAIIEHHOCTD
oreuectBeHHBIX ADC ycTaHoBKamu 10 repepadorke PAO.
Oo6pamenue u xpanenne OAT na ADC. [IpunoBepxHOCTHOE
cyxoe xpaneHnue OST u ocTeknoBaHHbIX KOMIIAayHJI0B. [IpoekT
XpaHWIHILA OCTEKJIOBAaHHBIX OTXOA0B C BO3AYIIHBIM
oxJjaxaeHueM. [IpoeKTHbBIE peleHHs CUCTEM O0pAaIIEHUS C
PAO ADC HOBOro MoKOJEHUS: METOJ] CEJICKTUBHOMN COpOITUH,
YCTaHOBKH ITyOOKOI'O yIapuBaHUs 710 COJIEBOTO I1JIaBa,
LIEMEHTUPOBAHUE PAAMOAKTUBHBIX COJIEBBIX KOHIICHTPATOB,
HOBBIE MaTepUabl AJi1 UMMOOUIIN3AIIMU PATUOHYKIIUIOB U JIp.

11 CeMmunapckoe 3ansTue 2 Bcero aynutopHsix 4acos
Jokian u o6cyxaenue pedeparon 2 |0 |0
Onnaiin
0 |0 |0
12 Jlexuus 10 Bcero ayauTopHbIX 4acoB
Oo6pamnienne ¢ orpadoTaBmmM siepHbIM TormuBoM (OST). 2 \ 0 \ 0
[Tapamerpsl TBC u TB3:10B. HekoTOphie TEXHUUYECKHE Ounaiin
XapaKTCPUCTHUKH TOILINBA U AKTHUBHOM 30HBI OTEUECCTBEHHBIX 0 0 0

peakTopoB pa3HOro tuna. PU3NKo-XUMHUYECKUE U
KOJINYECTBEHHBIE XapAKTEPUCTUKN HAKOIUIEHHBIX MPOAYKTOB
JIeTICHUsI U TPAHCYPaHOBBIX 51eMeHTOB (TY D) B BBITpyKEHHOM
TOIUIMBE PEAKTOPOB. BrIropaHue s1epHOro TOILIMBA B
peaktope. [ 1yOuHa BhITOpaHuUsl, XapaKTepHbIE 3HAUCHUS
IJIyOWHBI BBITOPAHUS IS pa3InYHbIX peakTopoB. OCHOBHBIE
xapaktepuctuku u coctaB O T. M3oronnsii coctaB OAT:
AKTUHOMJIbI (MaJible aKTUHOU/IBI) U IPOIYKTHI JEJICHUS.
Pannannonnslie u TemioBbie Xxapakrepuctuku OAT:
akTUBHOCTH O T, MOIIIHOCTE JT03BI B OCTATOYHOE
terioBbiaenenue ot OAT. M3smMeneHnne paauallMOHHBIX U
TEIIOBBIX [TapaMETPOB CO BpEMEHEM. XapaKTEepHBIE IIEPUOIBI
BpPEMEHM JUIs cllaja akTUBHOCTH. CIiajy 3HEPTrOBBIIEICHHUS
OST peaxropoB BBOP-1000 u PEMK-1000.
Panunoroxcnunocts OAT. CymiecTByronyie KOHIENIUN
3axopoHenust PAO u OST. Knaccudukaius coBpeMeHHBIX
MeTOoJ10B noa3eMHoi n3onsuuu PAO. Bpems uzomsiuuu PAO.
[IpuHIMNUanbHBIE 0COOEHHOCTH cucTeM 3axopoHeHus PAO:
OecrperieIEHTHO JITUTEIbHBINA CPOK U30JIALUU U
OTIpeIEIISIONIas POJib MPUPOAHBIX (€CTECTBEHHBIX) OaphEPOB
6e3onmacHocTi. HeBO3MOXXHOCTH OJTHOMACIITa0HOTO
HATypPHOTO KCIIEPUMEHTA U (HaKTOP HEONPEEIIEHHOCTH.
3axoponenue PAO B reonoruueckue Gpopmaruu. [Tpunmun
MyJIbTHOAPbEPHOH 3anTuThI pu 3axoponenun PAO.
TpeGoBanust 1 KPUTEPUU OLIEHKU T€0JIOTHUECKON CPebl.




I'eonoruueckue cpenpl 11t 3axopoHenus PAO: ckanbHble U
TJIMHUCTBIE IOPOJbI, coisiHble opmanuu. HanmoHanbHbIe
nporpaMMsl 3axopoHeHust PAO B HekoTOpbIX cTpaHax. [IpoekT
IOkka-MayHTHH.
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Jlekunus 11

M3onsuus cpenne- u Hu3koakTuBHbIX PAQO. be3onacHOCTh Ux
IIPUIIOBEPXHOCTHOI'O 3aXOpOHEHUs. KpuTepnuu 1 NpuHIUIIBL.
30HBI @3pallvy U 30HbI aKTUBHOT'O BOJI0OOMEHA.
[ToBepxHocTHbIE Xpanunuiia PAO, pernamenTanus paioHa
pasMelleHHs XpaHWINIIA U BBIOOD TUIOIIAIKY JUIs
3axopoHeHust. Ouenka konuuectsa PAO Ha Teppuropun
Poccun. OGieHaoHanbHblii MOTHIIBHUK U BO3MOXHOCTH
cucreMsl [|Panonl]. XapakTepuCTUKH JEHCTBYIOIINX
xpaamwmil PAO crienkomOunatoB "Pagon". OnbIT oOpamieHus
¢ PAO MockoBcKOro Hay4HO-IIpOU3BOJICTBEHHOTO
oowvenunenus [JPagounl]. [Ipupoansie ycinoBus paitona
pasMeIeHust U pa3pe3 TeoIOTHIeCKoi hopmarim.
Cy1ecTByroniye TeXHOJIOTHYECKUE NTPOLIECCHl U YCTAHOBKH.
3axopoHeHne PAO B npunoBepXHOCTHBIX XpaHWINIIAX.
Cxembl Xpanuui TBepabix u xuakux PAO. PazpaboTka
HOBBIX TexHOJIOrui. HeratnuBHbie 0COOCHHOCTH pa3MeEIeHUs
Jlenunrpajckoro crnenkomOuHara. [IpunoBepxHocTHOE cyXxoe
xpanenue OAT. OnbiT KpacHosipckoro I'opHO-XxuMHuecKoro
komOuHaTa (I'’XK). CTpouTesnbCcTBO U BBOJI B 3KCILIYaTALUIO
«cyxoro» Boznyxooxinaxaaemoro xpanuwiuima OAT na I'’XK.
Konnenuus obpammenus ¢ PAO, oOpasyronmmucs Ipyu CHATUN
ADC c skcmmyaranuu. XapakTepUCTUKHU PaJOaKTHBHBIX
MaTEpHaJIoB, MOAJIEKAUX XPaHEHUI0. PaccmaTrpuBasmecs
BapuaHThl 3axopoHeHus: PAO. Ilpaktuka 3axoponenust PAO B
Poccuiickoit @enepanuu. ['mydunHoe 3axoponenue KPO B
MOPUCTHIE Teosioruueckue popmanuu. I'eonornyueckas cxema
MIOJIUTOHOB TJIyOMHHOTO 3aXOPOHEHUS KUIKUX OTXO0/10B.
[IpakTuka oOecnieueHus 1 BbIMOJIHEHUS YCIOBUI
0€30MaCHOCTH Ha OTEUECTBEHHBIX IMOJIUIOHAX MO
3axoponenuio JKPO.

Bcero ayuTopHbIX 4acoB

2 I

[0

Ownnaiig

0 0

0
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Jloknan u obcyxenue pedepaTon

Bcero AYJAUTOPHBIX YaCOB

2 0

|0

Ownnaitg

0 |0

|0
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Jlexnusn 12

Kputnueckuit 0630p ATL]. CoepiiencTBOBaHKE
TPaJAUIIUOHHBIX U pa3pabOTKa HOBBIX TEXHOJIOTHI 0OpaIieHus
¢ PAO. Tparacmyrtamust PAO. Otaenenre Maibix akTHHOUIOB
(MA) ot BAO u acniextsl nepepadotku OAT. 3ATL ¢
00bIuHOM nepepaboTkoit Tormusa ("mypekc (Purex) -
nporecc"). [Ipobnemsr nepepadboTku oTpadoraBmero MOX
ToruBa. Bxkirag Am 1 Cm B aKTHBHOCTEL OTXOJI0B U
BO3MOKHOCTHU UX TpaHCMyTalluu. MHOTOKpaTHOE
peunkipoBanue MA M IpOIyKTOB JIEJIEHUS B pEaKTOpax.
[TepepaboTka TormmuBa ¢ MA. [ToBTOpHOE M3TOTOBJICHHE
cBexero ToruBa. O1eHka BBIT01 OT TPAHCMYTAIIAN IS
6e30macHOCTH 00paIeHHUs C SIIEPHBIMU OTXOJaMH.

Bcero AYJAUTOPHBIX YaCOB

2 |0

|0

Oniaa

0 0

0




ConocraBneHue IByX CTpaTeruil CHUKEHUS pUCKA OT
aKTUHOMJIOB: [BBIJEIIEHNE U3 OTXOJIOB + TpaHCMyTaus [ u
Cnpsimoe 3axoponenue OATL]. Tpancmyranus PAO ¢
MIPUMEHEHUEM ycKopuTesiel BapraHThl TEXHOIOTHYECKUX
wiargopm SATLL B 0603pumom Oyaymiem. [IpoekTHoe BuaeHne
00JIMKa MEeXTyHApOHOTO IIeHTpa 1mo obparnieHuto ¢ PAO u
OAT. Coznanue 3amkHyToro SATL Ha ®I'VII «I'XK».
KonnuecTBo KUIKHUX OTXOA0B BHICOKON yJIEIbHONH aKTUBHOCTH
(OBVYA) npu pa3sbix MeTozax nepepadorku. Hepoausie
Meroabl iepepadotku OSAT. Ilepepadorka OST GbicTphIX
peakTopoB. OnbITHO-AeMOHcTpaunoHHbIN 1eHTp (O/IL) Ha
OI'VIT «I'XK» o oTpaboTke MHHOBAIIMOHHBIX TEXHOJIOTHI
nepepaborku OSAT ADC.
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CemuHapckoe 3ansitue 4

Bcero AYAUTOPHLBIX YaCOB

Hoknan u obcyxaenne pedeparon

2 |0 0
Ounnaitn
0 |0 |0

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

111 ITonHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuainst

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC W HTEepaKTUBHBINA CaWT

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoeHue AUCHUIUIUHBI ITPOXOAUT B OCHOBHOM 110 TpaZ[HHHOHHOﬁ CXeM€ B aKTUBHOH (1)0pMe.

B nekumoHHOM Kypce HIMPOKO HCIONb3YIOTCS WIUTFOCTPATUBHBIN M pa3laTOYHBIM MaTepuai, a Takxke

TEXHUYCCKHUEC CPCACTBA AJId JEMOHCTPALUU CIIaiIoB.

®OHJI OHEHOYHbBIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB M0 TUCLUIUIMHE 00ECeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX

PE3YyIbTAaTOB 06y‘-ICHI/ISI (KOMHCTCHI_II/Iﬁ n ux I/IHIlI/IKaTOpOB) MoCpeaACTBOM MCpOHpI/IHTI/Iﬁ TCKYLICTO,
pY6C)KHOFO U IPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHC.

npeaAcCTaBJICHA B C.IICI[yIOIJ.ICfI Ta6J'II/II_ICZ

CBs13b MCKIAY (I)OpMI/IpyCMLIMI/I KOMIICTCHIIUAMU H (I)OpMaMI/I KOHTPOJIA HUX OCBOCHUA

Komnerennus NHaukaTopsl 0CBOCHUA ATTEeCTAMOHHOE MEPONPUsTHE
(KII 1)
IK-1 3-11K-1 3, KU-8, K1-16
VY-1IK-1 3, KU-8, KH1-16




B-TIK-1 3, KU-8, KI1-16
TK-10.2 3-1TK-10.2 3, KU-8, KU-16
V-TIK-10.2 3, KU-8, KI1-16
B-TIK-10.2 3, KU-8, KU-16
TIK-2 3-TTK-2 3, KU-8, KI1-16
V-TIK-2 3, KU-8, KU-16
B-TIK-2 3, KU-8, KU-16
TK-4 3-ITK-4 3, KU-8, KI1-16
V-TIK-4 3, KU-8, KU-16
B-TIK-4 3, KU-8, KI1-16
VK-8 3-VK-8 3, KU-8, KU-16
V-VK-8 3, KU-8, KI1-16
B-YK-8 3, KU-8, KI1-16
TK-1 3-1TK-1 3, KU-8, KU-16
V-TIK-1 3, KU-8, KI1-16
B-TIK-1 3, KU-8, KU-16
TIK-4.2 3-TTK-4.2 3, KU-8, KI1-16
V-1IK-4.2 3, KU-8, KU-16
B-TIK-4.2 3, KU-8, KI1-16
TK-4.4 3-1K-4.4 3, KU-8, KI1-16
V-IIK-4.4 3, KU-8, KU-16
B-TIK-4.4 3, KU-8, KI1-16
MK-4.5 3-1K-4.5 3, KU-8, KU-16
V-TIK-4.5 3, KU-8, KI1-16
B-TIK-4.5 3, KU-8, KU-16

Ikaabl OeHKN 00pa30BaTeIbHBIX JOCTHKEHHI

[IIkama KaXA0ro KOHTPOJBHOI'O MEPOIPHUATHS JIEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrecranus o AMCUUIUIMHE oleHuBaercs no 100-
OayuIbHOM IIKase W MpeAcTaBiseT co0oi cymMMy 0aioB, 3apabOTaHHbBIX CTYJEHTOM IPU BBIIOJIHEHUU
3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas olieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOMIEH IIKATIOM:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHMsI K YPOBHIO OCBOCHHIO
0aJUTbHOM IKaJe ECTS y4eOHOM JTUCIUIIMHBI

OneHka «OTINYHOY» BBICTABISAETCS CTYyAEHTY,
€CJIU OH IIyOOKO U IIPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPITbIBAIOIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH

90-100 5 — «omauuno» A N
CTPOIHO €TO U3JIaTaeT, yMEET TECHO
VBSI3BIBATH TEOPHIO C TIPAKTHKOM,
HCIIOJIB3YET B OTBETE MaTEPHAII
MOHOTpahMIECKOI JIUTEPATYPBL.
85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,
75-84 C €CJIM OH TBEPJIO 3HAET MATEPUA, IPAMOTHO U
4 — «opoutoy IO CYIIECTBY U3IIAraeT €ro, He J0IMyCKas
70-74 D CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA

BOITPOC.

65-69 3-— O1LieHKa «y/I0BJICTBOPHTEIHHO)




«Y00671eMEoPUMeNbHO» BBICTABJISICTCS CTYJICHTY, €CJIA OH HMEET
3HaHHMS TOJIBKO OCHOBHOTO Marepuaia, HO He
YCBOWII €T0 JeTalei, T0MyCKaeT HETOYHOCTH,
60-64 E HEJ0CTATOYHO MPaBUIIbHBIC (HOPMYITUPOBKH,
HapyILIEHUs JOTHYECKOMI
TI0CIIE/I0BATEIBHOCTH B M3JI0KCHHU
[POrPAMMHOTO MaTEpHAJIA.

Or11eHKa «HEYI0BIETBOPUTEIHHOM
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO

9_ Marepuara, JI0MyCKaeT CyIleCTBCHHbIC
Huxe 60 F omunOku. Kak npaBuiio, orjeHka
«HEyOosREMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKHUTD
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YUEBHO-METOJIMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 621.039 b 43 benas xkuura saaepHoit snepretuku. 3aMkHyThI ATL] ¢ O6picTphIMU peakTOpamu : , ,
Mocksa: I'VII HUKHOT, 2020

2.621.039 181 ObGecrieuenre 6€30MaCHOCTH OOpAIICHHS C PaIHOAKTUBHBIMUA OTXOJaMHU TTPEATPUSITHIA
SIIEPHOTO TOIUIMBHOTO IMKJA : ydebHoe nocodue , [Ipoukun H.C., Mocksa: JIOI'OC, 2012

3. D1 O-23 Obpaiuenue ¢ oTpabOTaBIIUM SIEPHBIM TOIUIMBOM U PAIMOAKTUBHBIMU OTXO/IaMU B
aTOMHOM SHepreTuke : yuedHoe nmocoodbue ais By3oB, Kynenko K.B. [u ap.], Mocksa: MU®DU, 2007

4. 621.039 K89 Pannoskosnorus u paguaioHHasi 0e30MacHOCTb (MCTOPUS, TOAX0/1bl, COBPEMEHHOE
cocTosiHKe) : yueOHoe nocobue aiis By3oB, Ky3nenos B.M., XBocroa M.C., Hukutun B.C., Mocksa:
HUIIKIL] Bocxon-A, 2011

5. 91 b19 Dxcemnyaramus ADC Y.1: Pabora ADC B sHeprocuctemax; Y.2: O6patienue ¢
paanoakTUBHBIMU OTX0namu , bakmymma P.I1., Mocksa: HUSY MU®U, 2011

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 50 [116 Bbe3omacHocTh UenoOBEKa U OKPYKAOLIEH cpelibl B iAEPHOM SHEpreTHKe : yued. mocodue s
By30B, [Tannn M.II., CxotHukoBa O.I'., M.: MU®U, 2006

2.621.039 O-23 O6parenue ¢ 0TpabOTABIINM SEPHBIM TOIUIMBOM M PaJUOAKTUBHBIMU OTXOAAMHU B
aTOMHOM 3HepreTuke : yuebHoe nocoodue st By30B, Kynenko K.B. [u ap.], Mocksa: MUDU, 2007

3. 61 YU-57 OcHoBBI paguaniMioHHO# Oe3omacHocTH yenoBeka : , Yeuérkun 10.B., umutposrpan: I'HIL]
HUUAP, 2008




4. 50 O-75 OCHOBBI SKOJIOTHH B OXPaHBl OKPYXKAIOIIEH CpeIbl . yueOHOe TTOCOOuE I BY30B,
Cxotnukosa O.I'. [u ap.], Mocka: MUDU, 2008

5. 50 C22 Panuonkonorus : yueoHoe mocooue mist By3oB, CaxapoB B.K., Cankr-IletepOypr: Jlans,
2006

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHME YUYEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYAEHTOB

[Ipo6nema obpamenus ¢ PAO Bo3HHMKIA (PaKTUYECKH C CaMOro Havajla MPOMBIILIEHHOTO
OCBOGHUSI aTOMHOW SHEpreTHUKU. TeM He MeHee, UCTOpHYecCKH BompocaM xpaHenus PAO ynemnsioch
BTOPOCTETICHHOE 3HAU€HUE [0 CPaBHEHHUIO C BOMPOCAMU CO3/aHUA M OKCIUTyaTallud OOBEKTOB
aTOMHON DJHEpreTHKH, Haykh U mnpomblinuieHHocTH. "Konuenmus oOpamenus ¢ PAO" B CCCP
OTCYTCTBOBaJa, a B Poccuu Obuia BBeeHa npukazoM Munaroma PO tonsko 16.03.2000r.

OO01ecTBEHHOCTh MHOTHX CTPaH, B TOM YHCIIE CTPaH — MPOU3BOJAUTENCH SIEPHOW DHEPTHUH,
poJoKaeT o0CyXJaTh BOMPOC O HEOOXOAMMOCTH pa3BUTUS sAepHOl sHepretuku. Cpencrsa
MaccoBOW MH(POPMAIIMU OIICHUBAIOT MEPCIIEKTUBBI CPEAHECPOUHOTO PA3BUTHS SACPHON SHEPTETUKH B
JMana3oHe OT CTarHaluy J0 YABOEHHOro pocTa. JlonrocpodHble MPOTHO3bI MHPOBOH aTOMHOM
SHEPreTUKM BeChbMa MPOTHBOPEUYMBBI, 4YTO OTpakaeT M OTHOIIEHHMEe K Hed oOuiecTtBa, U
HEeOJaronpusATHYIO JUIsl Hee KOHBIOHKTYPY, W HACTPOEHHUS B CaMOM SJI€PHOM COOOIIECTBE IOCIe
HeyJaBIIeiCs MONBITKU PEIIUTh BCE €€ MPOOJIEMBbI C XOTY.

Cpa3zy cienyer OTMETUTh M NOAYEPKHYTb, YTO BaXkHeWInas mnpoOieMa aTOMHOW HayKH H
TexHuku — mpodnema m3onsauuun PAO u OSAT - He 3aBuUCHT OT TOro, OyAeT JIU B JalIbHEHUIIEM
pa3BUBaThCs SAJEpHAs SHEPreTHKa U KakMMH Temnamu, win HeT. HakorieHHble 6onee, yem 3a 50 ser
PAO u OST yxe camu mo cebe co3manu TPYAHO PEIIaeMyI0 HAYYHYIO U TEXHHYECKYIO MpoOeMy.
Pa3paboTka ¥ COBEpIIEHCTBOBAaHUE METOJOB, a TaKXKe MpPaKTHKa PalMOHAIBHOIO M 0e30MmacHOro
oOpalleHus: ¢ 0TXOAaMH, 00pa3yIoLUIMMHCS B Ipoliecce paboThl ATOMHBIX HEPreTUYECKHX YCTaHOBOK
BCEX THIIOB, SIBISIETCS aKTYaJIbHOM 3a7aueil B HacTosAIee BpeMsi U HE YTPATUT CBOEH aKkTyaJlbHOCTH B
Oymy1iem.

[TocraBnennas npoGnema Oe3omnacHoro oOpamienus u 3axopoHeHuss PAO u OST nocutr Bo
MHOTOM KOJMYECTBEHHBIA XapaKTep, OHa CTPATETHUYECKH 3aBUCUT OT OOBEMOB YK€ HAKOIUIEHHBIX U
MMOCTOSTHHO OOpa3yIoMIUXCs OTXOJOB M OT COOMIOeHHUsT OalaHca MEXAYy TMPOU3BOJICTBOM |
yruauzanued otxonoB. [loatomy mpu u3yueHuu Kypca HEOOXOIHMMO ONHMPATHCS HA Camble CBEXKHE
KOJIMYECTBEHHBIE [TOKA3aTeIN KaK 0T€YECTBEHHOI0, TAK 1 MUPOBOTO ITPOU3BO/ICTBA.



N3yueHne kypca (pakTHUECKH U HAYMHACTCS C M3JI0KEHUS! KAYECTBEHHOI'0 U KOJIMYECTBEHHOTO
COCTOSIHMSL Jlell B paccMaTpuBaeMoi otpacinu. OObeMbl W HecOAJaHCHPOBAHHOCTH IOTOKOB
obpasyrommxcst 1 yTuimsupyembix PAO M BBITpY)aeMoro M3 peakTopoB M IepepadaThiBa€MOro
TOTLTMBA 00YCIIOBHIIN KPU3UCHOE TIOJI0KEHUE B PEILICHUH MTPOOIEMBI.

CooTBeTcTBYIOLIEE TEMATUYECKOE HAINPABICHHUE I0Jpa3yMEBAEeT PAacCCMOTPEHHUE CIEAYIOLINX
BOIIPOCOB.

ATtoMHas sHepreTrka B Mupe u B Poccun. Obparienue ¢ paauoaktuBHbIME oTxoaamu (PAO)
KaK COCTaBHAs 4aCTb CUCTEMBI PaJUALIMOHHON 3aIlUThl HACEICHHUS.

OHepreTuka u okpyxatomas cpena. CTpyKTypa ¥ pa3BUTHE MHUPOBOW 3HEPreTUKHU. ATOMHas
sHepretuka. SAnepusiii TormuBHbIA UK (ATL[). OtkpeiTeiit u 3amkuyThid ATL. ADC B mMupe u B
Poccun, ux ponbs u 00beMbl Tpou3BoaAcTBA. OCHOBHBIE IPOOJIEMBI IPH 0OpALICHUH C OTPaOOTaBIIUM
anepabiM TormuBoM (OST) u PAO u myrun ux pemenus. Knmaccudpukamus PAO. [punuounsr u
KPUTEPHUH HKOJIOTHIECKOM Oe3omacHocTH rpu obpamennu ¢ PAO.

N36exath obpazoBanus PAO naxe nmpu HOpMaJIbHOW SKCIUTyaTallMM SEPHO-IHEPreTUYECKUX
YCTAHOBOK HE IPEJICTABIIAETCS BO3MOXKHBIM. PajnoakTHBHBIE OTXO0JbI OOpa3ylOTCS HAa BCEX 3Tarax
anepHoro toriauBHoro mukia (SAATL): mpu noObrue u nepepaboTke ypaHOBOH py/bl, U3rOTOBICHUU
TOIIMBA JUISl AJICPHBIX PEaKTOPOB, PEreHepaluy 00JyYeHHOI'O TOIUIMBA, SKCILIyaTallud U BBIBOJE U3
JKCIUTyaTaluu sJepHbIX O00BeKkTOB. C TOUKM 3pEHHUsl JajJbHEHIEro 3aXOpPOHEHHS OTXOJ0B U
BozaeiictBus ATL] Ha Ouocdepy HanbobIIEE BHUMAHUE IPEICTABISIIOT 00bEMBI, HAKAIUIMBAEMbIE Ha
HavaJlbHOM cTaguu J0O0BMM M 1epepaboTku pyasl, npu dKkciuryarauud ADC u npu paborte
paauoxuMHuueckux 3aBojgoB. Otu craauu ATL[ paccmaTpuBaroTCsl HMHIUMBUIYyaldbHO B paMKax
CJIENYIOIUX TEMATUK:

[Ipennpustus nHayansHou craguu SATLI.

OOpasyromecss OTXOAbl M Mepbl 0 HX H30AUuU. PaguoakTHBHBIE — OTXOJIBI
YpaHOAOOBIBAIOIIMX NPEANPHUATHA M HMX BO3ACHCTBHE Ha OKpyXarollylo cpeny. ObecredeHue
panuanoHHOH  Oe30MacHOCTH MpH  JIMKBUJAIMM, KOHCEpBAallMM W  INepenpoduiIMpoBaHUU
YpaHO100bIBAIOIIUX TIPEATPUATHH.

OO6parrenue ¢ ra3000pa3HbBIMU pagroakTUBHBIMU oTXxoaamu (I'PO).

OcHOBHBIE UCTOYHMKM M paguanuoHHble xapakrepuctuku ['PO. AxtuBHocts PO m ux
KoJu4ecTBO. Be1Opockr 1 cOpockl ADC u mpeaAnpuaTuii o nepepadoTke TorumBa. Jl030BbIe HATPY3KH
BO3JEHCTBUS Ha HaceneHue W nepcoHan. Oumctka ['PO ot pammonykmmpos. Oumctka ['PO ot
PaZMOaKTUBHBIX a9PO30JIEH.

ObparieHue ¢ )KUAKUMH pauoakTUBHBIMU oTxoaamu (JKPO).

Hcrounuku XKPO u ux xonuuectBo. Metoasl obpamenus ¢ XKPO. Texnomorudeckas cxema
nepepaboTKU OTXOJ0B CPEJHEro W HM3KOTO ypOoBHEH akTUBHOCTH. OYMCTKa M KOHLEHTPUPOBAHUE
KHUJKUX OTXOJOB BBICOKOTO YypOBHS akTUBHOCTH. OOpamenue ¢ xuakumu PAO Ha 3aBonmax 1o
nepepabotke OAT.

OcCHOBHBIE MOJIOKEHHUS, KOTOPbIE JOJKHBI YSACHUTH CTYJIEHTHI 110 MEPBON YacTH MPOTPaMMBbI,
CBOJATCS K CIEIYIOIIUM ITyHKTaM:

1. Krnaccudukamus pamauoaktuBHbIX 0TX0J0B (PAO) W OCHOBHBIE perJaMEeHTHPYIOIINE
JOKYMEHTBI IT0 00paIleHUIO ¢ HUMHU.

2. OcHoBHbIE paaroHyKIUabI pu oopameHnu ¢ PAO u OSAT u ux xapakTepucTHKY.

3. CtpykTypa npou3BoicTBEHHOr0 KomIuiekca 1 PAO ypaHOq00BIBatOIIMX TPEIIPUSITHH.

4. Beibpocsl 1 cOpockl paznuanbix npeanpustuii AT u ux BausHUE HA OKPYKAIOIIYIO CPEIY.

5. J1o30Bble Harpy3KH Ha HaceJeHUE U MEePCOHAN OT Pa3IMYHbIX CTAUM SAJEPHOTO TOILIMBHOTO
nukna (STL).



6. OcHOBHBIE HMCTOYHUKH M xapakTepucTuku PAO wu oTpaboTaBIIero SAEpHOrO TOIUIMBA
(OAT).

7. Metopl ouucTKH razoodpasusix PAO.

8. Metonb! oOpamienus ¢ xxuakumu PAO.

9. TexHONIOTUYECKHE CXEMBI O TIEpepadOTKe Ira3000pa3HbIX, )KUIAKUX U TBepAbIX PAO.

[IpoBepka 3HaHWI 1O MEPBOM YACTU NPOrpaMMbl IPOBOJUTCA B PAMKAX CEMECTPOBOTO
KOHTpOJIsl. MakcuManbHast OI[eHKa 3a IEPBbIH UTOrOBBII KOHTPOJIb COCTABISAET 25 0aioB.

Crnenyromas yacTb Kypca MocBsieHa crenuduyeckuMm npobiemam oteepxkiaeHus KPO wu
PAacCCMOTPEHHMIO COBPEMEHHBIX MPEJICTABICHUA O MeToAax OKOoHYaTeabHOW wu3oisauuu  PAO.
AHanu3upyroTcs CIeyoLIe TEMaTUKU:

PagnoxumMudeckuii 3aBoJ1 1o mepepadoTKe 00IyIeHHOTO TOTUIHBA.

[Tapamerppt TBC u T1B310B. DU3MKO-XMMUYECKHUE U KOJIMYECTBEHHBIE XapaKTEPUCTUKU
HAKOIUIEHHBIX IPOJIYKTOB JEJIEHMSI M TPAHCYpaHOBBIX 3JIeMEHTOB. OCHOBHBIE paJHALIMOHHBIE U
teroBble XapaktepucTuku OST. 3MeHneHne pagualiOHHBIX U TEIUIOBBIX MTAPAMETPOB CO BPEMEHEM.
XapakTepHble epuoAbl BpeMEHHU i craja akTUBHOCTH. COBOKYIIHBIE MacIITaObl 3arps3HEHHs U
o0y4yeHHs] HaceleHHs Ha OOOpOHHBIX mpeanpusTusx Poccumn. Dxonormueckas obcranoBka Ha [10
Masixk.

OO0parenue ¢ TBEpAIMU paanoakTUBHBIMU oTXofamu (TPO).

Hctounuku u xapakrepuctuku TPO. Otepxaeane PAO. TlepeBon XKPO B TBepabie GOpMBL.
Paznuunsle metoabl orBepxkaeHus. OnbiT 6utymupoBanus JKPO, nemMeHTHpoBaHUE pajMOaKTUBHBIX
COJIEBBIX KOHLIEHTpATOB U Ap. Metozsl 3axoponenus TPO. Cxuranue roprounx TPO.

Kraccudukanmsi COBpeMEHHBIX METOJIOB TOA3eMHOM r3osauu PAO.

['eonoro-ruaporeoaornueckue MpeanochbuIku noa3eMHoro 3axoponenus PAO. O6ocHoBaHue
YCIOBUH JIOKAJIU3alUU BBICOKOAKTUBHBIX O0TX0/0B U OST B riyOOKHX MOJ3EMHBIX I'€OJOTHYECKUX
¢dopmanuax. Bo3MokHbIE TEXHHYECKHE DELICHHs IOJITOBPEMEHHOTO XPAHEHHUS BBICOKOAKTUBHBIX
orxogoB M OST B mnomsemHBIX coopyxeHusix. [nyounHoe 3axopoHenue JKPO B mnopuctsie
reojoruuyeckue ¢opmanuyd. MareMaTH4yecKhMe METOJbl pacueTa IapaMeTpoB XpaHWIML] U
MormibHIKOB PAO u OAT.

[TpunoBepxHocTHOe XpaHeHue PAQO.

W3omstust cpeane- u HU3KoakTUBHBIX TPO. be3onacHOCTh MPUIIOBEPXHOCTHOIO 3aXOPOHEHHUS
painoaKkTUBHBIX 0TX0J0B. Kputepun u npuniunsl. OOIeHAMOHANIBHBI MOTUIBHUK M BO3MOXHOCTH
cucrembl [JPagon[]. Ompeir obOpamenus ¢ PAO MoOCKOBCKOro HayyHO-IIPOM3BOJICTBEHHOIO
oobenunenus [JPagonl]. [IpunoBepxHoctHoe cyxoe xpaHeHue OST.

[TpremieMocTh TOTO WM MHOTO CIOco0a 3aXOpOHEHMs elle He ObLIa MpPOJIEMOHCTPUPOBAHA B
MPOMBIIIJIEHHBIX MacliTabax HUTJE B MHUPE M HAXOJIUTCS B CTaJAMM HAyYHbIX U ONBITHO-
KOHCTPYKTOPCKHUX pa3paboTok. OJHAKo yxke ceidac cTajio MOHSATHO, YTO KOMIUIEKCHO pEIIUTh
npoOiieMy TOJBKO B paMKax HpOIUIBIX IpejacTaBieHuil He ynactcs. HeoOxonmmMo coBMeCTUTH
HAaKOIUICHHBI Hay4HbIH M TEXHMYECKHH OMNBIT C HOBBIMU pa3paboTKamMH. OTH BOMIPOCHI
paccMaTpuBaroTCs B paszeie:

Hogsie Texnonorun odpamienus ¢ PAO.

Kputnueckuit 0630p SATL[. CoBepiieHCTBOBaHHE TPaIUIMOHHBIX M pPa3paboTKa HOBBIX
texHosioruit oopamienus ¢ PAO. Tpancmytanus PAO. Ouenka BbIroJ1 OT BbIAETICHUS U TPAHCMYTaIUU
Ui 6e30MacHOCTH oOpalleHusl ¢ SAepHbIMU oTXojaMu. COIOCTaBlIeHUE JIBYX CTpaTeruil CHHKEHUS
pHUCKa OT aKTUHOM/IOB: BBIJIEJICHHE U3 OTXOAOB + TpaHCcMyTalus U npsimoe 3axoponenue OAT.



11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IIPENIOJABATEJEN

JucuuruimHa OTHOCHUTCS K TNpOo(ecCHOHANbHOMY IHMKIY aucuuiuiiH. Kypc mocBsieH
BOIIpOcaM 0e30MacHOTo oOpalieHus ¢ paaunoakTuBHbIMU oTXonaMu (PAO) u MeTonaM MmepBUYHON U
JOJTOBPEMEHHOM M30JIALMKM 3TUX OTX0J0B. Ha mepBoM »3Tane aHaJIM3UPYIOTCSI COBPEMEHHOE
COCTOSIHUE M MEPCIIEKTUBBI Pa3BUTHS SJICPHOM SHEPTETUKU M CBSI3aHHBIE C ’TUM 00BEMBI ITOJIEKAIINX
3aXOpPOHEHMIO PaJMOAaKTUBHBIX OTX0A0B. I[loIpoOHO paccMaTpuBaroTCs KilacCU(pUKALMS OTXOJOB,
OCHOBHBIE MCTOYHMKM M XapaKTEPUCTHKH Ppa3IM4YHBIX (ra3000pa3HbIX, KHUJIKUX MIM TBEPBIX)
palMOaKTUBHBIX OTX0A0B. OCHOBHOE BHHUMaHHE B Kypce YJEIEHO OOpallleHHuI0 C OTpadOTaBIIMM
anepHbM TomMBOM (OST) M ¢ BBICOKOAKTUBHBIMU JKUAKMMH M TBEPABIMH DPaJUOAKTUBHBIMU
OTXOJaMH, MeToJaM ImepepadoTKu U crmocobaM  3aXOpOHEHMs. AHaIM3HpyeTcss mpobiema
TPaHCMYTAIlMH PATUOAKTUBHBIX OTXOJIOB, OLIEHUBAETCS €€ APPEKTUBHOCTH 110 CPABHEHUIO C MPSIMBIM
3aXOpPOHEHHEM OTpa0OTaBIIETO SAEPHOro TorumBa. KpaTko wm3nararoTcs mpobiembl 0e30macHOCTH
SJIEPHOT0 KOMILIEKCA, UCCIENYIOTCS U aHAJIM3UPYIOTCSl KaK MPOU3OLIEAIINE, TaK U TMIIOTETUYECKUE
aBapyUM Ha SJCPHO-TEXHUYECKHUX YCTAaHOBKAX.

CrpykTypa Kypca pa3OuTa Ha OTAENIbHbIE TEMaTHMUYECKUE HAIPaBICHMS, CBSI3aHHbIE OOLICH
uneosnorueil. I[Ipy n3noxxeHnn cOOTBETCTBYIOLIETO MaTepUasa ¢ Hallled TOYKU 3PEHUS B HUX OJDKHBI
OBbITh OTPAXKEHBI CIIEAYIOLINE OCHOBHBIE ITOJIOKEHHUSL.

AtomHas 3Hepretuka B Mupe U B Poccun. OOpaitienue ¢ paguoaktuBHeIMU oTXonaMu (PAO)
KaK COCTaBHAs 4aCTh CUCTEMbI PaJUAIlMIOHHON 3aIlUThl HACEICHHUS.

OHepretuka u okpyxatouas cpena. CTpykTypa U pa3BUTUE MHUPOBOW 3HEPreTUKH. ATOMHas
sHepreTuka. SAnepHbiid TormuBHBINA UK (AATL[). Otkpeiteiil u 3amkuyThid ATL[. ADC B Mupe u B
Poccun, ux ponb u 00beMbl Ipou3BoaAcTBa. OCHOBHBIE POOIEMBI IPU 0OpALIEHUH ¢ OTPabOTaBIIUM
anepabiM TomuBoM (OST) u PAO u nmyrtu ux pemenus. Knaccudukamus PAO. Ilpunmunsl u
KPUTEPHUH IKOJIOTHUECKOM Ge3omacHocTH mpu obpamenuu ¢ PAO.

IIpennpusarus HavansHou craguu SATLI.

OOpasyromecs OTXOAbl M Mepbl IO HUX H30IAUMU. PaguoakTHBHBIE  OTXOJIBI
ypaHOA00BIBAIOIINX NPEANPUATUH M HX BO3JCHCTBHE Ha OKpyXKarollyi cpeny. OOecnedeHue
paavalnvoOHHONW  0€30MacHOCTH MpH  JUKBUJAIMHM, KOHCEpBAlMM W  NEepenpoUIMpOBaHUU
YpaHO100bIBAIOIIUX MIPEATIPUATHH.

OO6parienue ¢ ra3000pa3HbIMU paguoakTUBHBIMU oTxoamu (I'PO).

OcHOBHBIE UCTOYHMKM M paguanuoHHble xapakrepuctuku ['PO. AxrtuBHocts ['PO m ux
KonuyecTBO. Briopockt 1 copocsl ADC u npeanpusTuii no nepepadboTke Torumsa. J1030Bble Harpy3Ku
BO3/elcTBUSl Ha HaceneHue W nepcoHan. Ouuctka ['PO ot pamuonyknupoB. Ouuctka ['PO ot
PaZMOaKTUBHBIX a3PO30JIEH.

OO6parenue ¢ )XKUIKUMH paanoakTuBHbIMHU oTxoaamu (OKPO).

Ucrounnku XPO u ux xommdectBo. Metonpl obpamenns ¢ KPO. TexHomornueckas cxema
nepepaboTKU OTXOJOB CPEJHEr0 W HMU3KOTO YpOBHEH aKTUBHOCTH. OYMCTKAa M KOHLIEHTPUpPOBAHHE
KHUJKUX OTXOJOB BBICOKOTO YpoBHsSI akTUBHOCTH. OOpamieHue c xuakumu PAO Ha 3aBojgax 1o
nepepaborke OAT.

Pagnoxumuyeckuit 3aBoJ1 o nepepadoTke 00JIy4eHHOTO TOILUIMBA.

ITapamerppr TBC u T1B310B. DU3MKO-XMMUYECKHE U KOJMYECTBEHHBIE XapaKTEPUCTUKU
HAKOIUIEHHBIX MPOJIYKTOB JE€JIEHHS M TPAHCYpaHOBBIX 3JIEMEHTOB. OCHOBHBIE paJWAllMOHHBIE U
teruioBble XapakrepucTuku O T. N3meHneHne paauallMOHHBIX U TEIUIOBBIX MapaMETPOB CO BPEMEHEM.
XapakTepHble Mepuoabl BPEMEHH JIsl craja akTUBHOCTH. COBOKYITHBIE MAacIITaObl 3arpsi3HEHUs U



o0nydeHusT HaceJeHHs Ha OOOpPOHHBIX Tpeanpusatusx Poccum. Dxomorumveckas odctaHoBka Ha [10
[Masx[].

OO6paienue ¢ TBEpAbIMH pagnoakTuBHbIMU oTXoaamu (TPO).

Hctounuku u xapakrepuctuku TPO. Otepxaenne PAO. IlepeBog XKPO B TBepabie GOpMBL.
Paznuunsie metoasl oTBepxkacHUsA. OnbiT outymupoBanus JXPO, nmeMeHTUpOBaHUE PaglOaKTHUBHBIX
COJIEBBIX KOHLIEHTPATOB U Ap. Metobl 3axopoHenus TPO. Cxuranue roprouux TPO.

Knaccudukanmsi COBpeMEHHBIX METOJIOB TTOA3eMHOM r3osuu PAO.

['eonoro-ruporeoaornueckie MpeanochlyIku noa3zeMHoro 3axoponenus PAO. ObocHoBaHue
YCIIOBUH JIOKANU3allMK BbICOKOAKTUBHBIX OTX0A0B U OST B riyOOKHX MOA3EMHBIX I€OJOTHYECKUX
dopMmarusax. Bo3MOXKHBIE TEXHUYECKHE PEIICHUS IOJITOBPEMEHHOTO XPAHCHHS BBICOKOAKTHUBHBIX
orxogoB u OST B mnomsemHBIX coopyxeHusix. [nmyounnoe 3axoponenne JKPO B mopucrteie
reojorudeckue ¢opManud. MareMaTH4ecKHe METOJbl pacueTa I[apaMeTpoOB XPaHWIUI] U
MoruibHUKOB PAO u OT.

[IpunoBepxnoctHoe xpanenue PAO.

M3omsauust cpenne- u HU3K0akTuBHBIX TPO. be30mnacHOCTh NPUIIOBEPXHOCTHOTO 3aXOPOHEHUS
paanoakTUBHBIX 0TX0J0B. Kputepuu u npunnunsl. OO1eHaMOHaIbHBIA MOTHIBHUK U BO3MOXHOCTH
cuctembl Panon. OnbiT obpamiennst ¢ PAO MockoBCKOro Hay4uHO-TPOM3BOACTBEHHOTO 00BhEIUHEHUS
Panon. [TpunoBepxuoctHoe cyxoe xpanenue OAT.

Hogerie Texnonoruu oopamenus ¢ PAO.

Kputnueckuit 0030p ATLl. CoBepiuieHCTBOBaHHE TpPAJULUMOHHBIX U pa3pabOTKa HOBBIX
texHoJoruit oopamenusi ¢ PAO. Tpancmyranus PAO. Onenka BBITOJ] OT BBICICHUS U TPAHCMYTAIUN
i 6e30macHOCTH oOpalleHus: ¢ sSAepHbIMU 0TXoaMu. COIMOCTaBlIeHUE BYX CTPATErWil CHIKEHUS
pHUCKa OT aKTUHOUJIOB: BBIICJIEHUE U3 OTXO0JI0B + TpaHCMyTalus U npsmoe 3axoponenne OAT.
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