OENEPAJIIBHAS CIOYXBA
IO 3KOJIOTHYECKOMY, TEXHOJOTHYECKOMY U ATOMHOMY HAJI30PY

(POCTEXHAJI30F)
IHIPHUKA3
74 Wu 206> . Ne I37

Mockga

OO0 yTBepKaeHHH PYKOBOJACTBA 10 6€30NaCHOCTH NPH HCOJIL30BAHNH
aToMHOii 3Heprun «OneHKa A0JAroBpeMeHHOii 6e30NaCHOCTH NYHKTOB
NPHIIOBEPXHOCTHOI0 3aXOPOHEHHs PaJIHOAKTHBHLIX 0TX0/10B

B nmenax peaiusauud TNOJHOMOYHI, YCTaHOBNEHHBIX MOANYHKTOM 5.3.18
Ionoxenuss o @enepanbHoit Ciayx6e 1O 3KOIOTHYECKOMY, TEXHONIOIHYECKOMY
U arOMHOMY Hai30py, YTBEPXIEHHOTO IocTaHoBieHHeM IlpaBHTenncTBa
Poccuiickoit ®enepamuu ot 30 mronst 2004 r. Ne 401, npukasniBa:

YTBEpAUTh  NpUiIaraeMoe K  HAacTOAMEMY IpPHKasy  PYKOBOJICTBO
no Oe3omacHOCTH MPH  MCNOJB30BaHHM  aTOMHOM  SHepruM  «OneHka
JAONroBpeMEHHOH 0€3011acCHOCTH MYHKTOB NPHIOBEPXHOCTHOI'O 3aXOPOHEHHS

PagdHOaKTHUBHBIX OTXOL4OB).

BpHO pyKOBOZHTEIS d . = A.JL. PriGac




VTBEPXIEHO

npukazoM DefepanbHOH CIIyKObI 110
9KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY H
aTOMHOMY Haz30py
OT # gewcadps 204 T. Ne 57/

PykoBoacTBo 1o 6e30nacHoCTH
NpPH HCMOJL30BAHHH ATOMHOIf 9Hepriun «OueHKa K0J1roBpeMeHHokH
0e30MacCHOCTH NYHKTOB NPHIOBEPXHOCTHOI0 3aX0POHEHHSA
PaAHOAKTHBHBIX OTX010B»

(Pb-117-16)
I. O6urne mosioxkeHHs1

1. PykxoBoacTBo no 6esonacHocth «OlieHKa Z0IroBpeMeHHOH 6€30MacHOCTH
IYHKTOB  MPHIIOBEPXHOCTHOIO  3aXOPOHEHHS  pPaAMOAKTHBHBIX  OTXOIOBY
(PB-117-16) (manee — PyxkoBoacTtBo mo ©Oe3omacHocTH) pa3paboTaHO
B COOTBETCTBHUM CO cTaTheit 6 DefepansHoro 3akoHa ot 21 HoAb6ps 1995 1.
Ne 170-®3 «O6 wuCHoas30BaHMH aTOMHON OJHEpruM» B LENAX COXEHCTBHA
cobmopennto TpeboBanuil (emepanbHBIX HOPM W TNpaBMI B 00JacTH
UCNIONIb30BaHUS aToMHoM sHeprun «bezomacHocTs rmpu  oOpameHud c
paaNoaKTUBHEIMH oTxomaMu. OOmme nonoxenus» (HIT-058-14), yTBep)kaeHHbIX
npukazoM @DenepanbHoil CIIyOBI 110 3KOJOTMYECKOMY, TEXHOJOTHMYECKOMY H
aTOMHOMY Ham3opy orSasrycta 2014 r. Ne347 (3apeructpupoBaH
MunucrepctBoM 1octuuuu  Poccutickoit ®epepaumn 14 HosiOps 2014 r.,
peructpauroHHslii Ne 34701), denepanpHbix HOpM H mpaBunl B obnactu
MCIIOJIB30BAaHUSl aTOMHOH OJHEpruu «3axOpoHeHHE pagNoaKTHUBHBIX OTXOJOB.
ITpuHIMNBI, KpHUTEPHH M OCHOBHBlE TpeboBaHusa OesomacHoctw» (HII-055-14),
YTBEPXKICHHBIX IpukazoM DenepanbHOit CoyXOBl 1O  3KOJIOTUYECKOMY,
TEXHOJIOTHYECKOMY M aTOMHOMY Haza3opy or 22 asrycra 2014 r. Ne 379
(3apeructpupoBaH MUHHCTEPCTBOM tocTHIIMH Poccuiickoit @epepannu 2 ¢eBpans
2015 r., peructpaunonnsiit Ne 35819) u denepansHBIX HOPM H MTPaBHI B 00JacTH
UCIOJIL30BaHUsA  aToMHOM  sHeprum  «[IpUMOBEpXHOCTHOE  3aXOpPOHEHHE
PamHOaKTUBHBIX  OTXOoHoB. TpebGoBaHus  OGesomacHoctu»  (HII-069-14),
YTBEPKIEHHBIX ImpukazoM DenepanbHoit cioyxObBl 10  3KOJOTHYECKOMY,.

TEXHOJIOTHYECKOMY W  aTOMHOMYy Ham3opy oT 6 wuioHa 2014 r.



2

Ne 249 (3apeructpupoBaH MuHucTepcTBoM locTulu Poccuiickoit Menepauuu
14 aBrycta 2014 r., peructpauroHHsiid Ne 33583).

2. Hacrosmee PykoBoacTBo mo 6e30MacHOCTH COLEPKUT PEKOMEHAALUH
®epepanbHOi CIYKOBI 110 3IKOJIOTHYECKOMY, TEXHOJOTHYECKOMY U aTOMHOMY
HAA30py IO TNPOBENCHHIO OLIEHKH JOJrOBpPEeMEHHOH O6e30MacHOCTH IIyHKTOB
MIPUIIOBEPXHOCTHOTO 3aXOPOHEHHs paAMOaKTHBHBIX otxoioB (manee — IMI3PO)
BceX THUMNoB, BKimoyas [TI3PO, npennasHaueHusie qs 3axopoHeHus PAO 3,41 6
KJIACCOB IO crioco0y 3aXOpOHEHHUs, B HaCTHU:

pa3pabOoTKH OCHOBHBIX I10JIOXEHHI OLIEHKH JOJTrOBPEMEHHOI 6e30MmacHoCTH
IIT13PO;

pa3paboTki U 000CHOBAHHUSA CLIEHApHEB 3BOJIIOLIMM CHCTEMBI 3aXOPOHEHHSA
paavoaKkTHUBHBIX oTxonoB (manee — PAQ), Bximoudas cLeHapMM MHIpalud
PaJMOHYKIIUJIOB B OKpYXXaloUIyl0 cpexy M oOiydeHus uenoBeka (nanee —
CLIEHapHH 3BOJIIOLIMK CHCTEeMEI 3axopoHeHust PAO);

pa3paboTki M 00O0CHOBaHHMS KoHUenTyalbHbix Mogeneir [II3PO
B COOTBETCTBHHM C IPHHATHIMU CLEHApPUSAMH 3BOJIIOIUH CHCTEMBI 3aXOPOHEHUS
PAO (nanee — koHIeNTyaNbHBIE MOJIENH);

pa3paboTkM U 0O0OCHOBaHMS MaTeMaTH4ecKHX (pacyeTHBIX) Mojeneii,
peanu3ylouX  pa3paGoTaHHblE  KOHUENTyambHBIE  MoAenu  (hamee —
MaTeMaTu4YecKHe MOJIENIN);

MIPOBEJIEHHUS YHUCIIEHHBIX IPOTHO3HEIX PAaCUETOB;

NPEACTaBIE€HHs  Pe3yJbTATOB NPOTHO3HBIX  pAacyeToB, IPOBEACHHS
CpPaBHEHHUS IIONYYEHHBIX pE3YJIbTATOB C YCTAHOBJIEHHBIMH KPHTEPHAMH
(moxasatensamu) GesomacHoctn IIII3PO ¢ yweToM HeompeneneHHOCTE
(morpemHocTeit).

3. Pexomenpauuu Hactosimero PykoBoacTsa o 6e30nacHOCTH MOTYT GBITh
UCIIONIB30BAHBI IIPH  BBIIOJHEHMH OLIEHKU JOJITOBpEMEHHON Ge30macHocTH
NyHKTOB XpaHeHuds PAO, B ToM wuucle HYHKTOB pa3sMeUleHHsT M IyHKTOB
KoHcepBauuu ocobsrx PAO, a Takxe myHKTOB fonroBpeMeHHOro xpanenus PAO.

4. Hacrosmee PykoBopctBo Mo Ge3zomacHoCTM NpegHa3sHAyeHO IS



MpPHUMEHEHHS:

SKCIUTyaTHPYIOIMMH OpPraHH3alHsIMH, OCYIIECTBISIOIMHUMH IEATEIBHOCTD
no 3axopoHenuio PAO, a Takke pa3MelleHHI0, TPOEKTUPOBAHHIO, COOPYKEHHIO,
akciryatauuu 4 3akpeiTHio I1TI13PO, Brimodas HalMOHANBHOrO OIEpaTopa IIo
obpamennio ¢ PAO, ¥ opraHusauusaMH, BBINONHSAIOUWUMU paboTsl M (MIH)
APENOCTaBISIOUIUMH YCIIYTH SKCIUTyaTHPYIOLUUM OPTaHU3alHsIM 110 3aXOPOHEHHIO
PAO, pa3MelleHHIo, IPOEKTHPOBAHHUIO, COOPYKEHHIO, SKCILTYaTALUH ¥ 3aKPBITHIO
[TI3PO (u3BICKATENIBCKUE, HpPOEKTHEIE, HAYYHO-HCCJIeI0BaTENbCKHE,
CTpOMTEJIbHbIE OpraHU3aLNN);

CHenpanicTaMi  PocTexHang3opa, OCYIIECTBISIOIWMMH JHIEH3UPOBaHUE
HNesTeJIbHOCTH To 3axopoHenuio PAQO, pa3MmenieHuio, NpPOEKTHPOBAHHIO,
COOpPYXEeHHI0, 3KcIuTyaTanun U 3akpeiTio ITTI3PO u Hang3op 3a yKa3aHHBIMH
BUIAMHU JESTENBHOCTH;

CHEHATTUCTAMHU opraHHu3auuii HAyYHO-TEXHUYECKO HOJUIePKKH
PoctexHanzopa, ocymecTBustonuMu 3KkcneptHsy OesomacHoctd IIMI3PO u
JEATEJIBHOCTH 10 Pa3sMEILEHUIO, TPOEKTHPOBAHUIO, COOPYIKECHHIO, IKCIUTyaTallud U
3akpsiTHio [TT13PO.

5. TpebGoBanus tenepalbHBIX HOPM M MPaBWJI B 0OJIACTH HCIIONB30BAHUS
aTOMHOH OJHEPrHH MO NPOBENEHHIO OLEHKH HOJrOBpEMEHHOH O0e30MacHOCTH
[TII3PO MoryT 6BITh peann30BaHBb! C UCMONB30BAaHHEM HHBIX CIIOCOG0B (METOOB),
4eM Te, KOTOphIe CofiepKaTcs B HacToslleM PykoBoncTBe mo Ge3omacHOCTH, NMpH
yCIIOBUH 000CHOBaHUS BBIOPaHHEIX CMIOCOGOB (METO/IOB).

II. O6mue pexoMeHAALHH MO NPOBEIEHHIO OLEHKH 10JIF0BPEMEHHOIi

0e3omacHOCTH IIYHKTOB NPHIIOBEPXHOCTHOI'0 32aXOPOHCHHSA
PAaAHOAKTHBHBIX 0TX0J0B

6. Ouenxy nonroBpeMenHO# Ge3omacHoctH III3PO pexomeHayercs
BEITIOJIHATE B ILIENAX OMNpeneNieHHs panauanuoHHoro BosaeiictBus III3PO Ha
HacelleHWe H OKpYXalolllylo cpeny, OOYCIJIOBJIEHHOrO BO3MOXHBIM BBIXOJOM

paguoHykmunoB u3 PAO M uX pacnpocTpaHeHHeM 3a TpefeNsl GaphepoB

6esonacnocty IMM3PO B oxpyxaromyio cpeny nocie 3akpeitus [TTI3PO B nepuon
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MOTEHIHAIBHON ONMacHOCTH 3axopoHeHHbIX PAO:

IIPU HOPMAIBHOM (9BOJIOIMOHHOM) NMPOTEKAaHHH €CTECTBEHHBIX BHEIHHX H
BHYTPEHHHX IpoLECccoB Ha mwiomianke pasmeienus ITI3PO (Hanbosnee BEpOATHBIX
ClieHapHsX DBOJIOLMH CHCTEMEI 3axopoHeHus PAO (nanee — cueHapHu HOpMaIbHOK
9BOJIIOLIUH);

OpH  MAaJlOBEpPOATHBIX  (KaracTpoduuyecKuxX) BHEIUHUX  BO3AEHCTBHAX
NPUPOAHOTO M TEXHOTEHHOro Xapakrepa Ha Iuiomanke pasmemenus IINI3PO
U BHYTPEHHUX  BO3HEHCTBHAX, BKIIOYas  HENpeAHAMEPEHHOE  BTOPXKEHHE
(MpOHHUKHOBEHHE) uejoBeKa B cHcTeMy 3axopoHenus PAO (manee —
aJIbTePHATUBHBIE CLICHApHH).

7. Ouenky pnonroBpemenHoii 6e3zomacHoctu IIII3PO pexkoMenayercs
BLIMOJIHATE, ~ HyTEM  HNPOBEAEHHS  INPOTHO3HBIX  YHCJIEHHBIX  PacyeToB
pafAvallMOHHOIO BO3[EHCTBHS HA HAaceleHHE M OKPYXKAIOIIyI0 CpeAy Ha OCHOBE
pa3paboTaHHBIX CLIEHApHEB S3BOJIIOIHUH CHCTeMBI 3axopoHeHHMs PAO w
COOTBETCTBYIOIIMX KOHLUENTYANbHBIX 1 MAaTEMAaTHUECKUX MOJENE.

8. OueHky ponroBpemenHoit 6e3zomacHoctn IIII3PO pexoMeHayercs
NpOBOAMTE Ha BceX 3Tanax »usHeHHoro muiia [I[I3PO, HauuHas c BbelOopa
mromanxu [IN3PO u pasmemenus T3P0, ero npoeKTHpPOBaHHS, COOPYKEHHS U
9KCILTyaTalid, B TOM YHCHI€ NMPU PEKOHCTPYKIHH M MOAEPHU3ALMH, & TaKKe MpH
3akpeITHH [ITI3PO u B nepuox nocne 3akpeitus ITI3PO.

9. OueHKy IonroBpeMeHHOH Ge3omacHocTH 3KcILTyatupyemoro IITI3PO
PEKOMEHIYETCS  NPOBOAMTH IpPH  BBIMOJIHEHHMH TMEPUOMAMYECKOH  OIIEHKH
6esonacnoctu IMI3PO, nmpoxnenun cpoka skcrutyartanuu IIII3PO u B ciyuae
BHECEHHS H3MEHEHHH, BaxHbBIX mua OesomacHoctu IIII3PO, B mpoekTHBIE
pelIeHus.

10. Ouenky ﬁonrOBpeMeHHoﬁ 6esonmacHoctn III3PO pexomeHayercs
BBINIOJIHATE B 06BEME U C NMEPHOAHYHOCTBIO, YCTAHOBJIEHHOMN 3KCILIyaTHPYIOIIEi
OpraHu3alueil B COOTBETCTBUH C TpeOOBaHUAMU (efepabHBIX HOPM U MPaBUI B

00JIaCTH MCMOJIH30BaHUsA ATOMHOI JHEPruH, peryaupyroniux 6e30MmacHOCTh pu

3axopoHeHHu PAO, u pexomennanuii Hactosero PykoBozcTsa o 6€30macHOCTH.
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11. Ouenxy ponropemenHoii 6e3omacHoctu IIMI3PO pexoMenpyercs
BBITIOJIHAT HAa OCHOBE TEXHHYECKOro 3amaHus Ha mpoektuposanue IIII3PO,
npoekTHeIX MatepuanoB I[IMI3PO ¥ COOTBETCTBYIOIIEH 3KCILTyaTallHOHHOW
JAOKyMeHTauuH, ¢ ydetoM (aktuyeckoro coctosuus III3PO u 6apeepos
0e30macHOCTH.

12. Tlpy mpoOBEeJEHUN OLEHKH MNOJTOBPEMEHHOH 6esomacuoctu III3PO
PEKOMEHJIyeTCS YYHUTHIBATh MMEIOLIUICS OMBIT pa3sMENeHHs, MPOEKTHPOBaHUS,
COOpYXEHMSI M 3KCIUTyatauuu paccmarpusaemoro IMI3PO, Bximrouyas paHHbIE
PalUalHOHHOIO KOHTPOJII M MOHMTOpHHra CHUCTeMbl 3axopoHeHusa PAO,
pe3yJBTaThl MPOBENEHHBIX TEOPETHYECKUX M OKCIIEPUMEHTANBHBIX MCCIIEN0BaHHM
M HaOMIO[EcHMH, BEIIOJIHEHHBIX paHee olleHoK Oeszomacnoctn III3PO, a Takxe
OMBIT pa3MENICHHs, POEKTHPOBAHUS, IKCIUTyaTallid U 3aKPBITHA aHAJIOTHYHBIX
ITTI3PO u pe3ynbTaThl BEIIOIHEHHBIX OLEHOK UX AOJITOBpeMEHHOit 6e30N1acHOCTH.

13. Ouenky ponroBpemenHoit Oe3zomacHoctu [ITI3PO pexomMenayercs
BBIIOJIHATH C HCIIOJIb30BaHHEM HTEPAlMOHHOIO MOAXoAa, OJIOK-CXeMa KOTOpOro
npUBeJeHa B IpuioxeHu: Ne 1 x HacTosmeMy PykoBoAcTBy no 6e3omacHoCTH.

14. Ouenky pmonroBpemenHoit Oe3zonmacHoctu IIII3PO pexomeHpyercs
BEINOJIHATE Ha OCHOBe AN¢depeHHHpPOBaHHOTO MOAX0Ja, COIJIACHO KOTOPOMY
CIIOXKHOCTH ~ NPHUMEHAEMBIX METOHOB MOJIEIHPOBAaHHA U  HCIONB3YEMBIX
MIPOrPaMMHBIX CPEICTB ONpEAENIeTCs CTENEHbI0 NOTeHUHAIBHONH paluallMOHHOM
onacHoctH ITI3PO, Benuuunoit ceszanHpix ¢ IIII3PO paaMalHOHHBIX PUCKOB,
a JEeTAIBHOCTh M IIOJHOTAa HCCIEAOBaHMH OTHENBHBIX (AKTOpOB, SIBIEHUH H
IIPOLIECCOB — MX 3HAYUMOCTHIO [ obecrieyenns 6e3onacHoctu [TII3PO.

15. Onenka nonroBpemenHoit 6e3omacHocTH ITII3PO MOXET BBIMOJHATHCS
Ha OCHOBE KOHCEPBATUBHOI'O HUJIN PEATHCTUYHOrO MOAXOLOB HIIM HX KOMOHHALIHH.

Bri6op TOro WiIM HHOrO MOAXOAA OINpEAENAeTCs UENAMH MpPOBEAEHUS
OLeHKH Oe3omacHocTH, 3TamoM u3HeHHOro mukina IINI3PO, Ha KoTopom
BEINIOJIHAETCA  OLIEHKA  JIOJNrOBpeMeHHOi  0e30macHOCTH, TMOJHOTOH |
JIOCTYMHOCTBIO MCXOJHBIX AaHHBIX, B TOM uHcie xapaktepuctik IIII3PO, paiiona

1 mromaakd pasmemienus [III3PO, a Taxxke BrIOOpOoM H MpopabOTaHHOCTHIO
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CHCHApHEB, CJIOXXHOCTBIO IIPHUMCHACMEIX Moaene U METOLOB pacduera H

NMPOrpaMMHBIX CPEJCTB.

16. Ilpy  npuMeHeHMH  KOHCEPBATHBHOIO MOAXOAA  PEKOMEHAYETCH
HCIIOJIb30BAaTh CLIEHApUH, MOJENH, NMapaMeTpbl U HCXOAHbIE NAHHEIE, 3aBEIOMO
npuBoAsImiMe K Haubosee HeOIaronpusTHBIM pe3yabTaTaM, TO €CTh B
MPEATNONOXKEHNH  MakcumasibHoro  BospeictBus IIMIBPO  Ha  mepcoHan
(paboTHHKOB), HaceleHHe U OKpyxawomyio cpeny. JlaHHeIE  nozaxon
Hejiecoo0pasHo MPHUMEHATh MOJIA  [POBEJEHHUSA YNPOIIEHHBIX (OLEHOYHBIX)
pacyeToB, B TOM YHCJie HAa HadyalbHBIX 3Tamax xusHenHoro iukna IMI3PO, c
nenpl0  oOocHOBaHMS KOHLENUUHM obecnedyenusd OesomacHoctu  IINI3PO
U OCHOBHBIX TEXHHYECKHX M OpraHU3alHOHHBIX pellleHuit 1no obecrneyeHuo
6esonacHoctu [IIII3PO, ycraHoBNeHHsT TrpaHHll CAaHHUTApHO-3ALUUTHON 30HEI
(nanee — C33) u 30HBl Habmomenus (manee — 3H) IMI3PO, a Taxxe mnpu
HEJ0CTaTOYHOCTH UCXOAHBIX IAHHBIX U NIapaMeTPOB.

17. Tlpy  NpUMEHEHUH  peaTUCTHYHOrO  MOAXOAa  PEKOMEHIyercs
UCIONB30BaTh Haubonee BeposTHBle cueHapuu BosfelctBus I[III3PO  Ha
HaceJICHHE M OKPYXAaloHIyI0 Cpefdy, UCIIONb30BaTh MPH MOAEIMPOBAHUH CHCTEMBI
3axopoHeHHss PAQO pa3symHble HNOMyHIEHHS, TPENOJIOKeHHS M TIpaHHYHEIE
YCIIOBHS M IPHMEHATh 3HAYEHUS MCXOAHBIX JAHHBIX W IapaMeTpoB
MaTeMaTHYeCKHX MOAelel, COOTBETCTBYIONIHE PEAsIbHONH CHCTEME 3aXOPOHEHMS
PAO u ycnosusam 3axoponenust PAO 1 NOATBEpKAEHHBIE SKCIIEPUMEHTAIBEHO, HITH
UX Haubosee BepOsSTHbIE 3HAa4yeHHs (ONyYEeHHEIE, HANpUMep, AN OOBLEKTOB-
aHanoros). PeanucThyHblil nmoxxon 1enecooOpa3HO NPUMEHATH IS IMOJyYEHHs
NpUONMKEHHBIX K peaJbHOMY TIIOBEAEHHIO CHCTEMBI 3aXxopoHeHHs PAO
pe3ynbTaToOB, B TOM YHCIE€ B LeNdX aHanu3a (QYHKUHOHUPOBAHHSA CHCTEMEI
3axopoHenuss PAO, onTuMmzamMM — TpPOEKTHBIX, TEXHOJNOTHMYECKHX U
opranu3zalMOHHEIX pemieHHd IITI3PO U OTHENBHBIX 3MEMEHTOB CHCTEMEI
3axopoHenuss PAO, yrounenms C33 u 3H, npu pa3paboTke CHCTEMBI
paIMalliOHHOTO KOHTPOJIA M MOHUTOPHMHIa CHCTeMBI 3axopoHeHuss PAO,

paspaboTke KpuTepueB HpuemineMoctd PAQO s 3aXOpOHEHMA, a TaKxe IpH
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pa3paboTKe MEpPONpHATHI MO 3aiuTe paGOTHUKOB (TepcoHana) M HACEJIEHUS B
cnyyae aBapud Ha [TTI3PO u nukBUanum NocaeacTBUH aBapui.

18. B 3aBHCHMOCTH OT pacCMaTpUBaEMOro CUEHapHA H B COOTBETCTBUH C
nuddepeHIIHpOBaHHBIM TIOJXOJOM IIPH BBINOJHEHUH OLIEHKH JOJTrOBPEMEHHOM
0e30macHOCTH [MT13PO PEKOMEHyeTCs IPUMEHATH METOBI
JETEPMHHHCTHYECKOTO MJIM BEPOSTHOCTHOTO aHaNIM3a MIIH UX KOMOHHALKH.

19. Tlpu npuMeHeHUH METOAOB AETEPMHUHHUCTHYECKOTO aHaH3a HCXOMIHBIE
JIAaHHBIE U MTapaMeTpPEl, ONMUCHIBAIOIHE pacCMaTpUBaeMBbIE MPOLIECCHI H SBJICHUS U
cocTosiHe cHcTeMbl 3axopoHenus PAO IINI3PO, a Takxke TNpUHATBIE
NOCJIEN0BATENBHOCTH COOBITHI, NMPOLECCOB M SBJIEHHH HOCAT ONpEAEIEHHBIH
(neTepMHHHPOBAHHEIN) XapaKTep H 3aJal0TCA OOHO3HAYHO (B BUAE €AUHCTBEHHEIX
3HaueHuit). Peanuzanuro JeTepMHHUCTCKOr0 METO1a pEKOMEHIYETCS IIPOU3BOAHUTH
C MCHOJIb30BaHUEM KOHCEPBATUBHOrO NMOJXO0Ja, B COOTBETCTBHUH C KOTOPBIM IS
KaXJIOro Mmapamerpa W3 QHAma3oHOB BO3MOXHEBIX 3HAYeHWiIl BHIOMpAlOTCS Takue,
IIpH KOTOPBIX 3HaYEHHUS paCUETHBIX BEJIMYHUH OYAYT HanOOJBIINMH.

Metonsl IeTepMHHUCTHYECKOTO aHaju3a PEKOMEHIYETCS MPHUMEHSTH HpH
pa3paboTke U aHaJIU3€e CLIEHapHEB HOPMAJIBHOM BOJIIOLMH CHCTEMBI 3aX0POHEHUS
PAO, nns BeINONHEHUS OLEHOYHBIX PacdeTOB HAa HAYAbHBIX 3TanaX >XKM3HEHHOTOo
uukna IIII3PO (BeiGop mmomanku, npoekTHpoBaHHe M coopyxeHne ITI3PO),
a TaKXKe IIPH HEAOCTATOYHOCTH HCXOAHBIX HAHHBIX M mapameTpoB. Ha Gonee
MO3AHUX JTamaX xu3HeHHoro mukia III3PO perepMuHUCTHYECKHIT MeTop
PEKOMEHYETCS NOMOIHATH WIH 3aMEHSTh BEPOATHOCTHEIM.

KoHcepBaTHBHOCTh pacdeTOB INpH JETEPMHHHCTCKOM METO/AE MOXKHO
CHHU3UTH 3a CYET YMEHBIICHHS AUANa30HOB BEJHWYHH, UCIIONB3YyEMBIX B pacyerax,
Y COBEPIICHCTBOBAHUS PacUETHOMH MOJEIH.

20. Ilpn mnpuMeHeHMH METONOB BEPOATHOCTHOrO aHaIM3a 3a/4aloTCs
BEPOSTHOCTH pacHpeleNeHst 3HadeHWil MCXONHBIX MJaHHBIX M BEPOATHOCTH
peanu3aluy pasjHYHBIX M0CIEN0BaTEIbHOCTEN COOBITHI, MPOLIECCOB U SIBIEHHIA,
KOTOpBIE COOTBETCTBEHHO 3aJal0OTCs BEpPOATHOCTHBIM o0Opa3oM. B astom ciyuae

PE3YNBTATEI pac4yc€ToB TAaKXCE NpeaAcCTaBJIAOT coboit BCPOsATHOCTHBIC
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pacrpeneneHus, 4YTo MPUBOAUT K Oosiee pealluCTHYHBIM OLIEHKaM MO CPaBHEHHIO C
JETEPMUHUCTCKUM METOJIOM.

Meronsl BepOATHOCTHOIO " ananmsa pPEeKOMEeHAYETCs TPUMEHATh Ui
pa3spaboTKy M aHanM3a albkTEpHATHBHBIX CLEHApHEB, a Taloke NMpu pa3paboTke
KOPPEKTHPYIONIMX MEPOIIPHSATHIA 110 MOBBILIEHHIO JONITOBPEMEHHOH 6e30NacHOCTH
ITIT3PO. IIpu pa3zpaboTke 1 aHAJIW3€e aNbTEPHATUBHBIX CLIEHApHEB PEKOMEHIYETCS
OLICHUTHh BEPOSATHOCTH peau3allMi CUEHapHss M OTHOCHTENIBHBIE BEPOSATHOCTH
pa3IUYHBIX BapUAHTOB Pa3BHUTHS COOBITUI H MPOLIECCOB.

21. [Ipy nNpUMeHEHMH JETEPMHHUCTHYECKOro IMOAX0Ja B  paMKaX
nposeaenus oueHku OGesomacHoctd I[II3PO pexoMeHmyercst 060CHOBBIBATH
CTeneHb KOHcepBaTH3Ma (peanu3Ma) MPHHATHIX MPENNONIOKEHUH M 3HAYeHHH
HCXOIHBIX JaHHBIX U MapaMeTpOB, UCNONb3YEMBIX B pacyerax, NpH MPUMEHEHHH
BEpPOSITHOCTHOI'O NOJX0/a — BEIOpaHHbIE BEPOATHOCTHBIE pacipe/leIeHHs.

22. Ouenky pmonrospeMeHHo# GesomacHoctd III3PO, Brmovas cbop u
MIOATOTOBKY HCXOOHBIX JaHHBIX M OINHKCaHHe cucteMbl 3axopoHeHuss PAO,
pa3paboTKy clieHapHeB 3BOJIIOLHH CHCTEMBI 3axopoHeHHs1 PAQO, KOHIENTYaIBHBIX
H MaT€MaTHYECKHUX Mojienei, BHIIIOJTHEHHE pacdyeToB C IOMOINBI0 MPOrPaMMHBIX
CPENCTB, a TAaK)XXe IMPOBEICHHE aHAIKW3a pe3yJbTAaTOB PacyeToB, BKJIIOYAs aHAIU3
HeompenenesHocTel  (TorpemHocTeil),  pPeKOMEHAYeTCS  BBHIMONHATE M
JIOKYMEHTHPOBAaTh B COOTBETCTBHHM C IIporpaMMoii obecredyeHHsi KaydecTBa,
TpeGOBaHUsA K KOTOPOH yCTaHaBIUBAIOTCA (enepalbHBIMU HOPMAMH U IIPaBUIAMH
B 0071aCTH HCIIOJI30BAHHUS ATOMHOM 3HEPTHH.

23. Pe3ynpTaThl  OLEHKH  JONroBpeMeHHOM  GesomacHoctu IITI3PO
NIPEJICTABNAIOT B MPOEKTHON AokyMeHTammu (nanee — npoekt) [III3PO u otuete
no obocHoBanmio OesomacHocTn (namee — OOB) IMI3PO B COOTBETCTBHH C
Tpe6oBaHMAMHU (iefiepalbHBIX HOPM U NIPaBUI B 06JIACTH MCIIOJB30BAHHA aTOMHOIA
SHEPruM, peryaupymlomux OesomacHocTs npu  3axopoHeHHuHn PAO wu
periaMeHTHpYIOIHUX TpeboBaHMA K COCTaBy H COAEPXKAHHIO YKa3aHHBIX

JIOKYMEHTOB.
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I1. PexomMenaanun no MNpPOBEACHHIO OLICHKH
nonronpemeﬂnoii 0e30nacHoOCTH IIYHKTOB NPHNIOBEPXHOCTHOIO 3aXOPOHECHHHA
PAAHOAKTHBHBIX 0TX010B

24. Tlpn mnpoBeneHud oleHKH noiroBpeMeHHodl Oesomacnoctd III3PO
PEKOMEHAYETCS BBIAEIATH CllelyIolIie OCHOBHBIE 3TambI:

pa3paboTKa OCHOBHBIX IOJIOXKEHHIT OLIEHKH JOJITOBpEMEHHOH 6€301acHOCTH
ITII3PO;

OMHCaHWe CHUCTEMEI 3axopoHeHus: PAQO, c6op M NMOAroToBKa HCXOMHEIX
JAHHBIX;

paspaboTka U 0OOCHOBaHME CLIEHAPHEB 3BOJIOLUM CHCTEMBI 3aXOPOHEHHS
PAO;

pa3paboTka U 000CHOBaHHE KOHLENTYAIBHBIX U MaTEMaTHYECKHX MOJENEH U
UX peal3alys ¢ TTIOMOIIBI0O IPOrpaMMHEIX CPEJICTB;

aHaJIU3 pe3yJIbTATOB OLIEHKH JOJTOBPEMEHHOI 6e30NacHOCTH C Y4YEeTOM HX

HeonpeeeHHocTel (morpemHocTeit).

Pa3paboTka 0CHOBHBIX NOJIO’KeHHI

25. Ilpu BHINONHEHWM OLEHKH JaojroBpeMeHHoi OezomacHoctd IMI3PO
PEKOMEHYETCSl ONPEHEIIUTD:

1IeJIM ITPOBENEHHS OLIEHKU JOJroBpeMeHHoit 6e3onacHoctu [TTI3PO0;

KpUTEpHUH H nokazaTenu 6e3onacHocty [ITI3PO u pacueTHble BEJTHYHHEL,

KPUTHYECKYIO I'PYTIITY HaceJleHHS;

3HaYMMEIE NTEPUOJBI BPEMEHH, B TOM YHUCJIE pacCUETHBIH NepHOI.

26. Llens mpoBefieHHsT OLIEHKHM OONroBpeMeHHoR 6esomacnoctd IITI3PO
OMpeAeNseT TMOAXOABI M METOAbl BHINOJIHEHUSA OLEHKH, B TOM YHCIE
HCIOJIb30BAHHE KOHCEPBATHBHBIX WMIIH - PEUIUCTUYHBIX IIOAXOJAO0B, MPHMEHEHHE
METONOB JETEPMHHHCTCKOTO WJIM BEpPOSTHOCTHOTO aHaW3a, HeoOXOMHUMOCTH
NPUMEHEHHS YIPOILEHHBIX WITH CIOKHBIX MaTeMaTHYECKUX MOJENIEH.

27. B 3aBucuMoOCTH OT 3Tana xu3HeHHoro nukia [ITI3PO, Ha koTopom

INPOBOJUTCSA OLEHKA A0JIroBpeMeHHoii 6e3onacuoctu IIII3PO, uensio nposeneHus

OLCHKH MOTYT ABIATHCA:
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Ha 3Tarne pasMenieHus (Bpioopa mnonanky) ITTI3PO:

pa3paboTka U obGocHoBaHHe KoHuenuuu 3axopoHeHHs PAO, OCHOBHEBIX
TEXHUYECKHX M OPraHHM3alMOHHBIX pelleHHH Mo obecnedyeHnio 6e30MacHOCTH
pasmemiaemoro IITI3PO mis paznuunsix BapuantoB pasmeeHus [MTI3PO;

pa3paboTka TeXHH4ecKoro 3amanus Ha npoektuposa”ue III3PO ¢ yyerom
ycnoBmit pazmemienus [ITI3PO;

omnpeaeNieHHe HauOojee 3HAYMMBIX His 0€30MacHOCTH pasMeIaeMoro
[MII3PO xapaKTepuCTHUK IJIOMIAJKH U paiioHa ero pasMelleHusd, IUIaHUPOBaHHE
H3BICKaHMIi M HCCIeoBanuii 110 yciosuaM pasmeienns ITI3PO;

ompeneNeHne o0beMa M3BICKAaHMH W HAy4YHBIX HCCIIeIOBaHMMH s
obocHoBaHus ycinoBuii pasmemeHus II[I3PO, o6ocHoBaHHE NPHUIOAHOCTH
mromanku ans pasMemenus [INI3PO ¢ yuetom SI'BJleHI/Iﬁ, npoueccoB U GakTopoB
HPUPOTHOTO U TEXHOT€HHOTO MTPOUCXOKACHMUS;

00OCHOBaHHE BO3MOXXHOCTH o0ecrieueHus JOJIFOBPEMEHHOI1 OGe3omnacHocTH
pasmemaemoro IIMNI3PO c¢ yderoM ycnoBuili ero pasMelleHHs, BKIO4as
NPEJBAapUTENBHYI0O OLEHKY ITOTEHLHAJBHOr0 paJualldHOHHOIO BO3JEHCTBUA
pa3mMeiiaemoro IITI3PO Ha yenoBeka U OKPYKalOHIYIO CpEeLy;

pa3paboTka KOHLEMINH 3aKpbITHA pazMemmaeMoro ITI13PO;

Ha 3Tanax npoeKTupoBaHus U coopyxenus [MII3PO:

YTOYHEHHE TeXHU4YecKoro 3amaHus Ha npoektupoBanue ITII3PO c yuerom
ycnoBuii pazmemienus [TT13PO;

paspaboTka M  00OCHOBaHHE TEXHHYECKHX, TEXHOJIOTMYECKHX H
OpraHH3aIMOHHBIX peleHud npoextupyemoro II13PO;

060CHOBaHHE BO3MOXHOCTH oOecriedeHHs NONrOBpeMEHHON 0e30MmacHOCTH
npoektHpyemMoro (coopyxaemoro) IIMI3PO ¢ yuyeToM pa3pabaTEIBaeMEIX
TEXHUYECKUX, TEXHONOTHYECKUX U OPraHU3alHOHHBIX PEIlIeHHUH;

paspaborka u o0OCHOBaHME TMpedeNloB M yclIoBUif  Ge3omacHoif
9KCILTyaTallMu npoexkThupyeMoro (coopyxaemoro) ITII3PO;

paspaborka UM O0OOCHOBaHHE KpHTepueB mpueMmieMoctd PAO mis

3axopoHeHus B naHHoM I1I13PO;
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pa3paboTKa CHCTEMBI PaIMalMOHHOTO KOHTPOJII U MOHHTOPHHIA CHCTEMEI
3axopoHenuss PAQO, onpenenenue obvema, METOAOB, MOpAAKA M MEPUOAHYHOCTH
NpOBEIEHNST PaJHallHOHHOTO KOHTpPOJII U MOHUTOPHHIA CHCTEMEI 3aXOPOHEHHS
PAO;

pa3paboTka U BEIGOp BapHMaHTa 3aKPHITHS IPOEKTHPYEMOTo (COOpYKaeMoro)
ITT13PO;

Ha aTane skciutyatanuu [TI3PO:

obocHoBaHHe Tekymero ypoBHs OesomacHoctn III3PO u  ouenka
cooTBeTcTBUA  okciuryatupyemoro  ITI3PO  ycTaHOBIEHHBIM  KpHUTEpHAM
Oe30macHOCTH;

ONTUMHU3ALUS CUCTEMBI 3aXopoHeHus: PAQ;

pa3paboTka, TpH HeOoOXOAMMOCTH, . U O0OCHOBaHHE JOMONHHTEIBHBIX
MEepOIIPUATHIA 110 MOBEIIEHHIO 6e30macHoCTH 3kcuTyatipyemoro IT3PO;

oLeHKa U 000CHOBaHHE HeOOXOAMMOCTH MOJEPHH3ALMH 3KCILTyaTHPYEMOro
ITI3PO, B ToM uucne B UENAX CO3MaHMs AOMNONHUTENBHBIX OapbepoB Ge30macHoCTH
ITTI3PO;

paspaoTka M OGOCHOBaHHME MpPOEKTA PEKOHCTPYKUHMM H MOJEPHH3aLUM
skcmuryarupyemoro IITI3PO u ero oTnenbHBIX cHCTEM (JIEMEHTOB);

000CHOBaHHE BHECEHHUSA H3MEHEHHWHl B MPOEKTHYI0O H TEXHOJNOTMYECKYIO
JOKYMEHTALIHIO;

KOppEeKTHpOBKa kpHuTepHeB npuemieMoctd PAO mis 3axoponeHus;

ONTHMHM3aLHUs CHCTEMBI PaJHalliOHHOTO KOHTPONS U ‘Monmopvmra CHCTEMEI
3axopoHenuss PAO mpu sxcrmyarammm III3PO u onpeneneHue nporpamMmel
HabmozeHuit nocne 3akperrus [MN3PO;

paspaboTka M 00OCHOBaHHE MPOEKTHBIX H OPraHH3ALMOHHBIX PEILEHHH II0
3aKpEITHIO 3KCIUTyaTupyemoro [TT13PO;

Ha 3Tare 3aKkpeITHs (nocine 3akpeitus) [III3PO:

ONTHMH3ALMA TPOEKTHBIX M OPraHU3aLHOHHBIX pELIEHHH IO 3aKPBITHIO
IIIT3PO u texHonoruu 3akpeitus ITI3PO;

IIOATBEPXKACHHE I[OJIFOBpeMeHHOﬁ 0e30nacHOCTH 3aKpbsIBa€MOro
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(3axpsrroro) ITI3PO B neprox noteHImanbHoit onacHiocty PAO;

pa3spabotka HW OOOCHOBaHHE TNPOrpaMMbl MPOBEIECHHUA MEPUOJHYECKOTO
PaMal[HOHHOTO KOHTPOJI1 M MOHHTOPUHra cucteMsl 3axopoHeHuss PAO mocie
3akpsitus [ITI3PO.

28. Kpurepuu 6e3omacHocti ITI3PO npu sxcmmyaranuu IITNI3PO u mocie
3aKpBITUA, K KOTOPHIM OTHOCSTCSI OCHOBHBIE NpEAENs! 103, AOMYCTHMEIE YPOBHH
MOHO(AKTOPHOrO BO3JA€HCTBUSA, rpaHUYHBIE 3HauyeHUs o0OO0OIEHHOro pHCKa
ycranaBnuBaiorcs B 1poekte IIII3PO B COOTBETCTBHM € HOpPMATHBHBIMH
NpaBOBEIMH aKTaMH, (elepalbHBIMH HOPMaMH U MpaBHiIaMH B 00671aCTH aTOMHOM
OHEPrMd W CaHWTAPHBIMH TpaBWIaMH ¥ HopMaTuBaMu obecnedeHus
pagvialiMoHHOM Oe3omacHocTH. B 1ensix geMoHCTpaiuu COOMIONEHHST KPHTEPHEB
6ezonacHoctn IMII3PO pekoMeHayeTcs NpPHUMEHATH IoKa3aTeld O€30MaCHOCTH
ITI3PO, k KkOTOpPHIM OTHOCATCA ynenbHas (o6beMHas)) U oOm@as aKTUBHOCTH
PaIHOHYKIIMAOB B 00BbEKTax OKpyskarouleit cpensl (1104YBa, MOPOJB], NOA3EMHEIE U
TOBEPXHOCTHEIE BOABI, aTMocdepa), ypoBHH BMemarensctea (YB™) mo
COIEPXKAHHUIO OTHENBHBIX PafUOHYKIMIOB B IUTHEBOIT BOAE M HHBbIE BEJIMYHHEI,
YCTaHOBJIIEHHBIE HOPMATUBHEIMU JOKyMeHTaMu U (win) npoekrom ITTI3PO.

29. KoHeuHBIM pe3yJbTaToM OLIEHKH JOJITOBpeMeHHOH Oe30macHoCTH
IM3PO sBnsAroTCS 3HA4YEHHA PACUETHBIX IapaMETPOB, KOTOPHIE MOIJIEKAT
CPaBHEHHIO C YCTAaHOBJIEHHBIMH KpUTEpHAMHU (TIOKa3aTeNsIMH) JOJTOBpEMEHHOM
Gesonmacioctu III3PO. BriGop pacueTHBIX mNapaMeTpoB MNPOBOAMTICS B
COOTBETCTBHH C KpUTEpPHUsAMH (MOKa3arensiMu) 6e30macHOCTH, YCTaHOBJIEHHBIMHU
nns koHkpeTtHoro ITTI3PO.

30. Jlna xaxaoro cueHapus 3BONIOLMU CHCTEMEI 3axopoHeHus PAO npu
NpPOBEIEHHH OLICHKH PaMallUOHHOrO BO3JEICTBUS HA HacelleHHe, BKIIOYas JIHIa,
KOTOpBIC B XOJI€¢ UX NPOU3BOACTBEHHON NEATENHHOCTH, OCYIIECTBISAEMOi Mmocie
sakpeiTust  IIII3PO, Moryr monBeprathcss pagHallHOHHOMY BO3IEHCTBHIO,
pPEeKOMEHAYeTC ONPENEINUTh KPUTHYECKYIO U (WIH) pedepeHTHYIO rPYIIIBI JIHLL.

Kputudeckyio rpynmy HaceieHus, TO €CTh DYy JHI W3 HaceJeHHs

(He mMenee 10 yenoBek), OXHOPOIHYIO 110 OAHOMY HJIM HECKOJBKHM MpH3HAKaM —




13

MOJly, BO3pacTy, COLHAJIBHBIM WIH NpPo(ecCHOHAIBHBIM YCIOBUAM, MECTY
NpOXHMBAHMS, palMOHy MHTAHWA, KOTOopas mojBepraercsi HaubGonbleMy
panualHOHHOMY BO3ZAEHCTBHIO IO OMpeHelIeHHOMY IyTH OOJIydeHHUs OT JaHHOrO
IM3PO, pekomeHnayeTcs onpeaensTh B COOTBETCTBUH C CAHUTAPHBIMHU MPABUJIaMH
¥ HOpMaTHBaMH o0ecrnedyeHHs paguialiiOHHOW 0e301MacHOCTH C YYEeTOM YCJIOBHI
¢bopMUpOBaHHsS OO3BI OONydyeHHUS HaceleHUs [0 BCEM BO3MOXHBIM MYyTSM
paZMalMOHHOTO BO3eHCTBHSA (C yYETOM BHEIIHErO U BHYTPEHHETO 00IyYeHHs).

31. Kputuyeckyio rpymniy HacejleHHs peKOMeHIyeTcsl BHIOUpaTh C yUETOM
nemorpaduyeckux ycnosuil pasmeienus: [III3PO, B ToMm uyHciie pacmojiOKeHHUs
HACEJICHHBIX ITyHKTOB, YHCJICHHOCTH, IIOTHOCTH pasMENIeHN U MOJN0BO3PACTHOM
CTpPYKTYpBbl HaceneHus, ocoOeHHocTeif oOpa3a »HW3HM ¥ palMOHA IIMTaHHS,
CTPYKTYphl  NpPHPOJOMOJIB30BAHUS, BOAOMNOTPeONEHU M  BOJOCHAOKEHMS,
THIHYHBIX MU JAaHHOH MeCTHOCTH OHOLEHO030B, a TaKkXke paguOHYKIHIHOIO
coctaBa PAQO, 3axopaHiBaeMEIX B TII3PO.

32. C  penblo  ompeneneHHs  KPUTUYECKO  Ipynmmel  HaceleHHs
. PEKOMEHAYETCS IPOaHAIM3UPOBATh 3HAYEHHUS YPOBHei O0OJIydyeHHs pa3iUUYHBEIX
IPYNN HAceNleHUs NP PEaNM3alUH KaKIOTO H3 CLEHAPHEB 3BONIOLHH CHCTEMEI
3axopoHeHuss PAO, nporHosa BbIxojla M paclHpOCTpaHEHHA PaIHOHYKIIMAOB H3
[II3PO B oOKpyXawomyi Cpeay H COOTBETCTBYIOIIETO pagHal[HOHHOTO
Bo3aeicTBHA. IIOCKONBEKY pa3HBlE ONHOPOAHBIE TIPYMIBI HACENEHHUS MOIYT
ONHOBPEMEHHO  IIOABEPraThCs PHUCKY DajHalMOHHOTO  BO3JEHCTBHA MpH
Pa3NUYHBIX CIEHApUAX 0OMy4yeHUs, Tpynma, He SBIAACH KPUTHYECKOH HH IO
OIHOMY M3 pPacCMOTPEHHBIX CLI€HapHUeB 3BOJIIOLHUH CHCTEMEI 3axopoHeHus PAO,
B HUTOre IO CyMMeE BCE€X CIIEHAapHEB MOJKET OKa3aThCs MOABEpraroleics
MaKCHMaJIBHOMY pafMallHOHHOMY BO3IEMCTBHIO.

33. Jina KaXmoro cLeHapHs O3BOJIOUMH CHCTEMBI 3axopoHeHHMs PAO
PEKOMEHITyeTCsl ONPEAENIUTh B 001LEM Cliyyae HECKOJIBKO pa3IHYHBIX OAHOPOAHEIX
TPYNH JIMI U3 HaceJIeHHs, MOABEPTaOIHUXCA MaKCUMAIBHOMY (10 OTHONIEHHIO K
AAaHHOMY CLEHApHIO) M IIOBHIIIEHHOMY (IO CPA@BHEHHMIO CO  CLEHApHEM

HOPMAJIBHOM 3BOJIIOLIMHI) palUallHOHHOMY BO3/IEHCTBHIO.



14

JInst crieHapueB HeNpeIHAMEPEHHOTO BTOPIKEHHsS 4eNOBEKa B CHCTEMY
3axopoHeHuss PAO pexoMmeHayeTcsi omnpefenuTsh pedepeHTHYIO IpyIy, TO €CTh
rpynmy Jjui  (IHLIO), OOHOPOAHYI0 MO YCHOBHAM IpodecCHOHATBHON
NeATeNBHOCTH, Mpeanosaraloieii BropkeHHe B cHcTeMy 3axopoHeHHs PAOQ,
MOJIBEpralomuxcs  HauOonbplleMy  pagUMalMOHHOMY  BO3JEHCTBHIO 11O
paccMaTpHBaeMOMY B JAHHOM CLEHApHU MyTH oOnydeHus (Hampumep, paboune,
ocylecTBifone OypoBble paboThl, [JOpOXKHBIE pabouue, BBITONHAIOLINE
3eMJIsiHble paboTel Ha TeppUTOpHH 3aKkphiToro ITTI3PO0). |

34. JIna ueneif npoBeleHHs OLEHKU JOJrOBpeMeHHOHl Oe30macHOCTH
ITTI3PO pexoMeHAyeTCs ONpPENETUTE IIEPHOIEI BpEMEHH, BaXXKHbIE JUI pa3paboTKH
cuenapues aBomonuu IITI3PO:

nepuoy amMuHuctpatuBHoro kourtpons III3PO, 710 ecth cCpok,
ycraHoBneHHbIH B mpoekTe IMNI3PO, B TedueHHe KOTOpPOro 3KCILUTyaTHpYIOWIEH
OopraHMsanMeidl MJIM HHOIl YNMOJTHOMOYEHHOH opraHu3anueil OCyIIeCTBIAETCA
NEPHOANYECKUN PaJHallMOHHBIH KOHTPOJIb H MOHUTOPUHT CHCTEMBI 3aXOPOHEHUS
PAO (meprop akTHBHOTO aqMUHHCTPATHBHOIO KOHTPOJIS) U COXPAHSIOTCS 3HAHUS
o IITI3PO (neprnox naccUBHOTO afAMUHHCTPATHBHOTO KOHTPOIA);

NIepHol BPEMEHH, U1 KOTOPOTO BBINOJNHSAETCS OLICHKA MOJTOBPEMEHHOM
6esonacnocty ITI3PO (pacueTnsiit nepuon).

35. Ilpm pa3paboTke clieHapHeB 3BOJIOLUH CHCTEMEI 3aXOpoHeHHs PAO
nenecoobpasHo mpennojaratb, YTO B IEPHOA AOMHHHUCTPATHBHOTO KOHTPOJIS
INB3PO noctyn HaceneHus Ha TeppuropHio 3akpeitoro IMI3PO orpanuueH u
KOHTPOJIUPYETCH, OHAKO BO3MOXHO MPOXXHBaHHE HACEIEHHS Ha MPUIIETAIOHUX K
IITI3PO TeppuTOpHsIX, BEfEHHE CTPOUTENLHOM, CENBCKOXO3SAHCTBEHHO! M HMHOM
NPOMBIIUIEHHOM AeATENBHOCTH, OTPaHUYEHHOMH ONpeelIeHHBIMH YCIOBUAMM. IIpn
3TOM 00ecreyrBaeTcs MpeRoTBpalleHHe IPOHUKHOBEHHUS (BTOP)KEHMS) YeI0BEKa B
cucreMy 3axopoHeHus PAO. Ilocine oxoHuaHHMs NepHOAa aJMHHHUCTPATUBHOTO
KOHTPOJIsl NPEANoNaracTcs HEOrpaHMYEHHBIH NOCTYN YelloBeKa Ha TEPPHUTOPHIO

3akpertoro I1I13PO.

36. Y‘IHTBIBaSI, 4TO HEOIIPEACIICHHOCTD PE3YJIBTATOB MPOrHO3HEIX pacyeToOB
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BO3pacTaeT CO BpeMEHEM, MEPHO, /Uil KOTOPOIo BHINOJHAETCS KOJIHYECTBEHHEBIN
NPOTHO3HBIN PacyeT OLEeHKH pojrospeMenHoi 6e3onacHoctH ITII3PO (pacueTHblit
TepHoA), AOMYCTUMO OrPaHHYUTH CPOKOM, IJIsi KOTOPOTO pe3yNbTaThl pacyeToB
MI0Ka3bIBaIOT, YTO YpOBeHb paauanuoHHoro Bo3aeiicteus IMTI3PO Ha Hacenenue u
OKPYXAIOIIYIO Cpey NOCTUIAaET MAaKCHMAIIBHOTO 3HAYEHHUA U Jlajiee y)Ke HE MOXKET
BO3pacTaTh.

37. TIpH yCTaHOBIEHHM PAaCcueTHOro IEPHOAA PeKOMeHIyeTcs yOenuThes
B TOM, YTO B MpeJeyiax pacCMaTpUBAaEMOIo JUana3oHa BpEMEHH peajii30BaHbI BCE
3HAYUMBIE TPOLECCHl U COOBITHSA, BIHAIOIIME Ha BBIXOJA PaIMOHYKIHIOB H3
IMM3PO u ux mepeHoc B OKpykarowled cpefe, B TOM 4YHCIE YUTEHBI LEMOYKH
pPagHOAaKTHBHBIX IpeBpalieHHd #u oOpa3oBaHHE [OYEPHHX PaJHOHYKIIHIOB

241 241
(nanpumep, HaKoIUIEHHE 237Np BCIIEACTBHE pacnana = Puu “ Am).

Onucanue cHCTEMbI 3aXOpPOHEHHA PAAHOAKTHBHEBIX 0TX00B.
CﬁOp H nMoaAroroBKka HCXOAHBLIX JAHHBIX

38. ' B uensx BHIMOJIHEHHUS OLIEHKH NOJroBpeMeHHoit 6e3onacHoctd ITTI3PO
pexomenayetcsa paccMarpuBath ITTI3PO 1 okpyxarolilyio ero NpupoAaHyIO Cpely U
HaceJIeHHE KaK COBOKYNTHOCTD CJIEAYIOLINX COCTABAIOIIHUX:

obnacTs cucreMsl 3axopoHeHus PAO, Bkimoyaromas:

obnacTh HCTOYHHKA PaJUOHYKIUAOB, K KOTOPOii oTHOCATCS ynakoBku PAO,
Bxmoyatomue Marpuny PAOQO, xoHTeliHep UM Apyrue 3JIEMEHThl YNaKOBKH
(ecu uMeroTcs);

umxeHepHas dacte [III3PO, npencraBnsiomas coboil COBOKYIHOCTB
BaXHBIX I Oe3omacHOCTH coopykeHH#, cucteM U a3nementoB IIII3PO, x
KOTOPBIM OTHOCATCA MHXeHepHBIe 6apbeps! 6e3onacHoctu [ITI3PO, Brmovaroniue
CTPOMTENBHEIE KOHCTPYKLUMH siyeek 3axopoHeHus PAO, OydepHrsie matepuansl,
3arnevyaTsIBarolIe 3JIEMEHTH], MOKPHIBAIOIIUN 1 MOACTHIAIONIUN 9KPaHBI;

BMellaronie 1 (Miu) Hecyllye TOpHble NOpoAbl, U3MEHEeHHBIE B Ipolecce

coopyxeHuss M (wnn) skcrutyaranuu [ITI3PO wmnu Ha koTOpble MOXET OBITH

oka3aHo BiusHue nocne 3akpbitus [ITI3PO (6mkHss 30Ha);
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rOpHbIe I0pOoAbl, Ha KOTOPhle He OKa3bIBAJIOCH BIUSHHE NPH COOPYKEHHH H
skcrmyaranuu IITI3PO, cocrosHue M XapakTEpUCTHKH KOTOpBIX BJIMSIOT Ha
MUIPalMI0 PpagUOHYKIHIOB B OKpYXXalomled NpUpPOJHON cpeAe, HU3MEHEHHUE
COCTOSIHUSI KOTOPBIX B CBSI3H C JIIOOBIMH BO3MOXHBIMH HPOLIECCAMH M COOBITHAMHU
KaK MPUPOOHOT0, TaK M TEXHOrEHHOrO NPOHCXOXKAEHUS MOXET MPHBECTH K
H3MEHEHHIO STHX XapaKTEPUCTHK (HEM3MEHEHHEBIE MOPOIBI, HITH OANBHAIS 30HA);

oOBEKTH INpPHPOAHON cpeabl, B KOTOPBIX BO3MOXHA MHUIpalus
panuOHYKINAOB (HampuMep, 4acThb aTMoc(epsl, MOYBbI, OBEPXHOCTHbHIC BOJXEI,
PacTHTENBHEII U XKUBOTHBII MHUp) (nanee — 6Hocdepa);

COBOKYMHOCTb BCEX 3JIEMEHTOB HENOCPEICTBEHHOI0 OKPYXXEHHS HacelleHus,
XHUBYILEr0 B 30HE, B KOTOPOH OHO MOXET MOABEPrHYTHCA panHaLlHIOHHOMY
Boszeitcteuio T3P0 (nanee — 3ona Bnusuus I[MII3PO), u camo HaceneHue.

39.1Ipu omnucanuu cucrteMpl 3axopoHeHus PAQO pexkoMeHgyercs
IIPENCTAaBUTh:

OMMCaHHe cocTaBa cucTeMbl 3axopoHeHust PAQ, ee OTAENBHBIX 2IEMEHTOB U

NX B3aHMOCBS3H,

onmucaHue oOmeit KoHuenuuu oOecriedyeHUs Oe30MacHOCTH CHCTEMBI

3axopoHeHUss PAO u ¢ynkuuit Ge3omacHOCTH I KaXXIOro H3 JJIEMEHTOB
CHCTEMEI, BaXKHOTO JJIs1 6€30I1aCHOCTH;

ONMCAaHHE BBIIOJIHEHUS D3JEMEHTaMH CHCTeMBl 3axopoHeHus PAO
BO3JIOXKEHHBIX HAa HUX (yHKUHII 0e30macHOCTH NpPH HOPMAIBHOH 3BOJIOLHH
CUCTEMBI ¥ ITPH YYMTHIBAEMBIX BHEIIHUX U BHYTPEHHHX BO3IEHCTBUAX;

OIMCAaHHE TEXHMYECKUX pelleHui, NpeaycMOTpeHHBIX mpoektoM IITI3PO
JU1sL peaniu3alMM NPUHIUNOB U TpeOoBaHMi 6€30IacHOCTH;

ONMCAaHHE TEOJOTHYECKUX, pafAHallHOHHBIX, XUMHYECKUX, OHOJIOTHYECKHUX,
MEXaHU4YeCKHX M TEIUIOBBHIX MPOLIECCOB, KOTOPHIE MOIYT MOBJIHMATH Ha 3BOIOLMIO
CHCTEeMBI 3axopoHeHus PAO;

onucaHHe  xapaktepuctTik PAO ¢ ydyeroM  mpocTpaHCTBEHHO
HeoaHOopoaHocTH PAO;

OINNHCAaHUE MpeArojiaracMbIx U3MEHEHHH CBOMCTB H NMOBCACHHA JJICMEHTOB
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cucteMbl 3axopoHeHHss PAO U ux B3auMOAEHCTBUA BO BPEMEHH, B TOM UHCJIE UX
3aIIUTHBIX U U30JIUPYIOIINX CBOICTB;

ONHCaHMe TIpeIojaraeMbIX H3MEHEHUH YCIOBHH OKPYKalolIel Cpelsl U HX
BO3/IEHCTBHUS HA 3JIEMEHTHI CHCTEMEI 3axopoHeHus PAQ;

ONnHCaHWe BO3MOXXHBEIX MEXaHHW3MOB BhIXO4a M IyTeH MHIpaIHH
PaZMOHYKJINJOB NIPY HOPMAJILHON 3BOJIIOLMH CHCTeMBI 3axopoHeHHs PAO u npu
aIIbTEpHATUBHBIX CLIEHAPHIX;

OLIEHKY HeoIllpenelieHHoCTell, OOYCIOBIEHHBIX HEMOJIHOTOH HMMeEIoLIEHCS
uHbopMaLH.

40. Omucanne cucTteMsl 3axopoHeHus PAQ, okpyxawomed HpHpoIHOH
cpenst u 3o0Hbl BnugHua III3PO, Bxmrouas HacelleHHE, PEKOMEHIYeTcs
aKTyaJIU3UpOBaTh MO Mepe HOCTYIUIEHUS HOBBIX HIJIH YTOYHEHHBIX HCXOJHBIX
JaHHBIX, BXOOHBIX MAapaMeTpPOB, JOIMMYINEHUI U NPEANONI0KEHUH B OTHOIIEHHH UX
CBOMCTB M MX H3MEHEHUS BO BpEMEHH B COOTBETCTBHM C HTEPaLlMOHHBIM
IIOIXOAO0M, HpHuBeJeHHOM B mpuioxeHuu Ne 1 Hacrosmero Pykosoacrsa 1o
Oe3omacHOCTH. '

41. B xadecTBe HCXOAHBIX JMaHHBIX JUIA TIPOBEJIEHHA  OLIEHKH
nonrospeMenHoit 6e3onmacHocty III3PO pexoMenayeTcss UCMONB30BaTh NaHHEIE
TEXHHYECKOro 3amaHus Ha  mpoexktHpoBanue [I[I3PO, mpoextHoit w
oKcmTyaranoHHoi gokymeHtauun IIII3PO, skcnepuMeHTaNBHBIE OaHHEIE,
NOJIyYeHHBIE B pe3ylbTaTe IPOBEAEHHBIX W3BICKAHHH, HCCIIENOBAaHUH U
HaOmoeHni, BBIOJIHEHHBIX NPH Pa3MENIEHHH, COOPYXEHHH, JKCIUIyaTaluud H
3akppiTHH paccmarpuBaemoro III3PO, nanHble paguallMOHHOTO KOHTPOJS H
MOHHMTOpDHHIa CHCTEMEI 3axopoHeHHss PAQO, xaprorpaduueckue MarepHalsl,
CTaTUCTHYECKHE U JIMTepaTypHble JaHHble (CNpaBOYHBIE H3INAHHWA, KHHIH,
MOHOIrpaHu M CTaThH), a TaKKe HHHOPMALHUIO 1O 061>eKTaM-éHanoraM, BKJTIOYAst
CBEICHHUA O XapaKTEPHCTHKAX U CBOMCTBaX aHAJIOTHYHBIX IUIOMANOK U palioOHOB U
JaHHble, NOJIyY€HHBIE TPH Pa3MEILEHNH, COOPYKEHUHU, SKCIUTYaTallMH U 3aKPBITHH
a”HanoruyHeix [TI3PO.

42. IlonyyeHue sKCMEepUMEHTANBHEIX JaHHBIX B LIEJAX MPOBECHUSA OLIEHKH
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nonrospeMeHHo# 6e3onacHocTu [TTI3PO MoXeT BEIMOMHATHCA:

INyTeM TNpAMBIX H3MepeHuil (Hanpumep, GuU3HYECKHE M XHUMHYECKHe
cpoiicTBa PAO, ko3 duueHTs COpOUNH HHXEHEPHBIX 6aphepOB H BMEIIAIOIINX
nopoxn);

IyTeM KOCBEHHBIX H3MepeHHil (Hampumep, coctaB U cBoiictBa PAO, ecnu
NpoBeeHHE MPAMBIX H3MEPEHUI HEBO3MOXKHO);

OyTeM anmpokcuMauuu (HampuMep, IMapaMeTphl, XapaKTepu3ylolue
H30JIMpYIONIHE CBoiicTBa OapbepoB 0€301MacHOCTH HAa OCHOBE aHAJOTMYHBIX
MaTepHaIoB U HOPOX);

MyTeM NpUOJMKEHHI U IPOrHO30B HA OCHOBE NMPOBOAMMBIX HabIoneHHi, B
TOM 4YHCJIE MHOTOJETHHX (HampuMep, CKOpPOCTb M MEXaHM3MEI [Ierpafaiyu
OapbepoB 6e30MacHOCTH, XapaKTEpUCTHKAa BO3MOXKHOHN IEATEILHOCTH Y€JIOBEKa,
cocrosiHnue 6uocdepsr).

43. B uensx KaueCTBEHHOM MOATOTOBKHM UCXOAHBIX JAHHBIX LieslecooOpa3Ho
paspabortarth nporpamMmy cOopa JaHHBIX, B pAMKaxX KOTOpPOil peKOMEHAYeTCH:

ONpEENUTh NEpeYeHb TPEGYEMEIX IS pacyeTa HCXOAHBIX JAHHBIX;

ONMpeNeNnuTh HCTOYHHKHU pa3iM4YHBIX MCXOMHBIX JaHHBIX (HanpuMep,
CrpaBOYHbIE NAaHHBIE, SKCIIEPUMEHTANIFHBIE UCCIIeOBaHMs, U3bICKaHMs), BKIIIOYas
MCTOYHHMKH HH(OPMAaLHH, HAa OCHOBE KOTOPOif (OpMHpYETCS MPOrHO3 BO3MOIKHOTO
NOBEIEHHS YeI0BEKa, MPOXXKUBAIOILIETO B pailoHe pasMellleHHs III13PO;

ONpeNeauTh METOABl M TOpANOK cOopa AAHHBIX, B TOM YHCJIE YKa3aTh
METOBI ONpEEIeHHs KoJIn4ecTBa pa3MelieHHbIX PAO U X XapaKTepHCTHK;

000CHOBATh MNOJHOTY M JOCTaTOYHOCTH MpOrpaMM cGopa U MOATOTOBKH
HUCXOIHBIX NaHHBIX;

060CHOBaTh JOCTOBEPHOCTH HCXOAHBIX JAHHBIX;

OLIEHUTH HEOIIPENEIEHHOCTH (ITOrPEeIIHOCTH) HCXOAHBIX IAHHBIX.

44. CO60op HCXOAHBIX MJAHHBIX, HEOOXONMMEIX IS  BBIIOJIHEHHUS
KOJIMYECTBEHHBIX TPOTrHO3HEIX pPacyeToB, PEKOMEHAYETCS MPOBOAUTH C YYETOM
pa3paboTaHHBIX CILEHapHeB JBONIOLMH . CHCTEMBI 3axopoHeHus PAO wu

NPUMEHAEMBIX MaTeMaTHUeCKHX MoJeield Ha OCHOBe HUTCpAallHOHHOI'O I1oAXoaa
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HapajUiesibHO C Pa3BUTHEM U YTOYHEHHEM CLIEHapHeB M MOJENEH.

45. PexoMeHayeMbIli TMepedyeHb MCXOAHBIX JAHHBIX IPH BHIIIOJIHEHUH
OLIEHKH JoroBpeMeHHoit 6ezonacHoctd ITII3PO npuBeseH B npunoxeHuH Ne 2 K
HacTosueMy PykoBoacTBy o 6e30macHOCTH.

46. Ina  axcmnyatupyemsix  IITI3PO  omeHky — JOJNrOBpeMEHHOH
6€30MaCHOCTH PEKOMEHIYETCH MPOBOAUTH C YHETOM CIEAYIOINX (PaKTOPOB:

daktuueckoro cocrosHus [TTI3PO u 6aprepoB Oe30macHOCTH;

o6BeMa, COCTaBa M XapaKTEPUCTHK 3axopoHeHHBIX PAO 1 ux GpakTH4yecKoro
COCTOSIHHUS;

(daKkTHYeCKOH pagualiMoOHHONH OOCTaHOBKHU, NOATBEPXKIAEHHON B TOM YHCIE
JAaHHBIMH PagHallHOHHOTIO KOHTPOJISI H MOHUTOPUHIA CHCTEMEI 3aXOPOHEHHS PA\O,
BKJIIOHYAIOIMMHY pe3yNbTaThl HaOMoieHuii 3a pacpocTpaHEHUEM PaAHOHYKIHIOB
B OKpY’Kalollleil cpelie U NaHHbIe 0 3arpsa3HeHHH OKpYyXaroleit cpensl (Hanpumep,
JOHHBIX OTJIOXKEHHWIl BOAHBIX OOBEKTOB, MOYBBI, MOA3EMHBIX U MOBEPXHOCTHBIX
BOJ ¥ aTMOC(EpHOTo BO31yXa);

NOCNIEACTBUN HapylleHuit HopManbHoi skcrmutyatauuu IITI3PO, Bxirouas

paauanHOHHBIE aBapHH, UMEBLINE MecTo nipH dkcmutyaTanuu [TTI3PO.

Paspaﬁonca H 000CHOBaHHE CHCHApHEB 3BOJIOHHH
CHCTEMbI 3aXOPOHEHHA PAAHOAKTHBHBIX OTXOA0B

47. Ilpy BBINONHEHWH OLIEHKH AONroBpeMeHHoi Oe3omacHoctu IITI3PO
peKoMeHayeTCsl pa3paboTaTh CHEHapUU 3BOJIOLUH CHCTEMBI 3axopoHeHuss PAO —
BO3MOXCHBIE ITOCJIENOBATENBHOCTH JIOTHYECKH CBSA3aHHBIX MEXAY co00ii COoOBITHIA,
ABJIEHUH U (AKTOPOB NPHUPOJHOTO U TEXHOTEHHOIO MPOUCXOKIEHHS M (H3HKO-
XHMHYECKHX TIPOIIECCOB, OIPEACNSIOIUX BO3MOXHYIO 3BOJIIOIHIO CHCTEMBI
3axopoHeHuss PAQO, BO3MOXXHOCTh MHUTPalMH PagHOHYKIHAOB Yepe3 HHIKEHEPHBIE
Oapbepel  6e€30macHOCTH, HMX pacnpocTpaHeHHE B OKpyXalolle cpele H
BO3JIEHCTBUA HA YeJIOBEKA 1 OKPYKaIOIIYIO CPelly B Pe3yJbTATE NPEANONaracMoro
NOBEAACHUS CHUCTEMBI 3axopoHeHuss PAQO B mepwon NMoOTeHIHANBHOR OMAaCHOCTH

3aXopoHeHHEIX PAO.

48.IIpn paspaGoTke cCLEHapHs SBOJIIOLMM CHUCTEMBI 3axXopoHeHHs PAO
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pPEKOMEHAYeTCsl Ka4eCTBEHHO U (MJIH) KOJMYECTBEHHO ONPENENIUTh!

SBOJIIOHMIO cHcTeMEI 3axopoHeHus PAO, Bkimoyas:

YyUHUTHIBaeMble COOBITHS, SABJIEHHSA U (aKTOPH! IPHPOJHOTO U TEXHOTEHHOTO
NPOUCXOXKICHUS;

npoucxomsAmue B cHUCTeMe 3axopoHeHuss PAO  ¢H3HMKO-XMMHUYECKHE
TIPOLIECCH], MPUBOASAIIHE K H3MEHEHHIO (PU3UKO-XHMHYECKOTO COCTaBa MaTepuana
OapbepoB 0€30MaCHOCTH, MEXaHHYECKMX XapaKTepHCTHK 06apbepoB, NOBEAEHHs
CHCTEMBI GaphepoB 0€30MaCHOCTH, CPOKOB COXpaHEeHHUs HH)XeHEPHBIMHU 6apbepamMu
0e30MacCHOCTH CBOMX M30JIUPYIOUIMX CBOMCTB (1IEJIOCTHOCTH), CKOPOCTH H
MeXaHH3MOB Jerpafganuu uHxeHepHbix OaprepoB IIII3PO m uX oTHENBHBIX
3JIEMEHTOB;

MeXaHH3MEI H CKOPOCTH BBIXOJa PaAMOHYKIMIOB U3 HHXXEHEPHBIX 0apbepoB
ITTM3PO u ux nepexHoca B OKpy»kaloleii cpenie, BKItoyas:

MEXaHU3MBb! BeIxona (KOHBeKUUA, Auddy3us, ruapoJUCIIEPCHs), 3HAYEHHS
CKOpOCTeii BBIXOAa M mNapaMeTpsl Cped, B KOTOPBIX NPOUCXOAUT MeEpPEeHOC
pPalHOHYKJIUJIOB;

CKOPOCTh U MEXaHH3MBI IepeHoca pajAUOHYKIHIOB B ONMIKHEH U JanbHei
30HaX, AMHAMHKY 4 0O0BEMBl MOCTYIUIEHHS pPagHOHYKIMOOB B BOJOHOCHBIM
TOPH30HT U aTMocepHBIif BO3YX;

CKOPOCTh, MEXAaHH3MBbl MEpeHOoCa U HAKOIUJIEHUS PpaAVOHYKIHIOB B
OKpY’Xarollleil cpeae;

dopMUpOBaHHe  pagMAMOHHOTO  BO3ZEHCTBHS HA  HAceleHHE U
OKPY>KalOHIYIO cpeny.

49. IIpn onpeneneHuu cueHapHeB SBOJIOLIMH CHCTEMBI 3axopoHeHust PAO
pEKOMEHyeTCs:

PaccMOTpeTh BCE BO3MOXHBIE 3HAYMMBIE COOBITHSA, SIBIEHUS U (PaKTOPBI
NPHPOHOrO ¥ TEXHOTEHHOTO MPOUCXOXKIEHHS M QU3MKO-XUMUYECKHE MPOLIECCEI,
CYIIECTBEHHO BIIMAIOLIME Ha 3BOJIIOLIHIO CUCTEMBI 3axopoHeHHs PAO;

TIPOAHAIM3UPOBATh IPUYHUHHO-CIEACTBEHHbIE CBSI3U M YCTAHOBJIEHHBIE

KOppensalu MEXIy 3THMH COGBITHS!MH, SIBJICHUSMH, ITIpoLieccaMu U Q)aKTOPaMH;
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ONpelNenuTh BO3MOXHBIE MYTH MOCTYIUIEHHS  PagUOHYKIHAOB B
OKPYKaIOILyIO Cpely U BO3AEHCTBHS HA YENIOBEKA.

50. IlepeueHp coObITHIA, sBIEHUN U (AKTOPOB MPHUPOJHOIO U TEXHOTEHHOIO
IPOUCXOXKNIEHHUS, OMNpeAeNsIoONIMX BBHIOOp CIEHapHeB JBOJIIOLHH CHCTEMBI
3axopoHeHuss PAO, nans onpepenenHoro IINI3PO  ycranaBnuBaeTcs B
COOTBETCTBUU C mpunoxenueM Ne3 k ¢enepanbHBIM HOpMaM H NpaBHlaM B
obyacT HCHONB30BAaHUA AaTOMHOM 3Hepruum «3aXOpOHEHHE PpaAHOaKTHBHBIX
orxonoB. [IpHHIMIE], KPHUTEPHH ¥ OCHOBHble TpeOoBaHUA Oe30MacHOCTH»
(HIT-055-14) c yuetom ocobenHocteii pantoro IITI3PO, B ToM uuciie ycioBHii ero
pa3MeIleHH s, BKIIIOYasi reoJIorudeckie, ruiporeojJorn4eckue, ruipoIorHYecKHe,
reoXHMMHYECKHE, TeoMOpP(dOIOTHYECKUE, METEOPOJIOTHYECKHE U némorpa(bnqecme
ycnoBus, npoekTHeIX pemeHuit [MI3PO, a Taxke XxapakTepucTHK M 0Obema

3axopoHeHHbIX PAO.

51.1Ipu pa3paboTke cleHapUeB 3BOJIOLMHU CHUCTEMBI 3axopoHeHus PAO

PEKOMEHYETCs BBIACNATh CLICHapHil HOPMaJIBHOM 3BOJIIOIUN U abTEPHATHBHBIE
CLIEHapHH.

52. CueHapuii HOpPMaJIbHOW 3BOJIIOLMH CHCTEMBI 3aXOPOHEHHS, PAO
ONMCHIBAeT HauboNlee BEpOSITHOE NPOTEKAHHE NMPHPOAHBIX IPOLECCOB B XOZIE
3BOJIIOLIMM CHCTEMEI 3aXopoHeHHst PAO u npexanonaraet BbIMOJIHEHHE OapbepaMu
IMI3PO @Qynxuuit GezomacHoCTH B cooTBeTcTBHHM ¢ mpoektoM III3PO u
NIOCTENEHHOE CHH)KEHHME 3allUTHBIX, NMPOYHOCTHBIX M H3OJIMPYIOMHUX CBOHCTB
HHKEHEPHBIX 6apbepoB 6€30MaCHOCTH CO BPEMEHEM.

53. B KadecTBe ajlbTEpHATHBHBIX PACCMATPHBAIOTCA CLEHAPHH 3BOJIOLHU
cucTeMbl 3axopoHeHMs PAO, peanusanus KOTOPHIX NMPHBOAMT K H3MEHEHHIO B
3BOJIIOLIMOHHOM XOZ€ pa3BUTHs CUCTEMBI 3axopoHeHHs PAO BcnencTBue BHEIHUX
WM BHYTPEHHHX BO3JEHCTBUH HMPHUPOMTHOIO H TEXHOI'€HHOIO npdncxoxc,uenm, a
TaK)ke BHYTPEHHHUX IPOLIECCOB, HE BKIIIOUYEHHBIX B MpoeKTHEIe 0CHOBEI [TTI3PO.

AnbTepHAaTHBHBIE CLEHAPUHU 3BOJIOLMH CUCTEMBI 3aX0poHeHus PAO moryt
BKJIIOYATh NPEXIEBPEMEHHOE CHIDKEHHE TNPOYHOCTHBIX WM H30JHUPYIOIUX

nixkeHepHeIX OapbepoB IIMI3PO M ux pasiMyHBIX 3JIEMEHTOB, BHYTPEHHHE
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npoLecchl B cHcTeMe 3axopoHeHus PAO, npuBomsiue K MNpeXAeBPEMEHHOM
nerpajanuud  OapeepoB, a TakkKe BHEIIHME BO3ACHCTBHA IMPHPOJHOTO M
TEXHOTEHHOr0 XapaKkTepa W u3MeHeHHWe ycinosuii pasMemenus ITI3PO, B Tom
YHCJie METEOPOJIOTHYECKUX YCIIOBHH, pexuMa NOBEPXHOCTHBIX M IOA3EMHEIX BOJ,
yBeJIMdeHHe HHTEeHCUBHOCTH OMAacHBIX MIPHPOAHBIX NPOLECCOB.

54. K anpTepHaTHBHEIM CLIEHApHAM 3BOJIIOLMU CHCTEMBI 3axopoHeHHs PAO
OTHOCAT TAKKe CLEHAapHH HemnpeJHaMepeHHOro (HeCaHKIHOHUPOBAaHHOIO)
BTOP)KEHHS HelloBeka B cucreMy 3axopoHeHuss PAO, nox KOTOPBIMH IOHHMAIOT
HelpelHaMepeHHble HECaHKIMOHUpPOBAHHBIE JEHCTBHUA 4YEJIOBEKa, KOTOpEIE
IPUBOLAT K HapyIIEHHIO LIEJIOCTHOCTH CHCTeMbl 3axopoHeHus PAO, 6Gapeepos
6esonacuoctu III3PO u BckphiTHIO siueek 3axopoHeHus PAO u, Kak cineincTsue,
HN3MEHEHHUIO MEXaHHU3MOB H CKOPOCTH BbIXoAa paaroHyknunos u3 ITI3PO.

55. Jlns cueHapueB SBOMIOIMM CUCTEMEI 3axopoHenus PAO, onuceiBarolyx
HapylleHHe  LEJOCTHOCTH  cucTeMbl  3axopoHeHus PAO  Bcaenctsue
HENpeIHaAMEPEHHOTO BTOPXEHUSA, NpEAIoiaracTcs, YTO JHLO WX TPYIIa JHL
(pedepentHas rpynna), npoHukmux B IIII3PO, GymeT B TeyeHHe HEKOTOPOrO
BpEMEHHU IIOJBEprarbcsd paavalyoHHOMY Bo3geictBuio PAO, He mopo3peBas o
CYIHECTBYIOIIEH OMacHOCTH.

Ipeanonaraercs, 4To BTOpXEHHE MOXET MPOU30MTH cpa3y MOCIe TOro, KaKk
3HaHHe O MecTe 3axopoHeHMss PAO Oyner yrepsHO, TO €CThb NMO OKOHYaHHH
1epHoia aiMHHHCTPAaTUBHOTO KOHTPOJIA. |

56. PexomeHnyeTcs onpeeNuTh KOHEUHEIH NepeyeHb CLIEHAPHEB 3BOJIOLMHU
CUCTeMBI 3aXopoHeHHss PAQO (0a3oBble cleHapHH), KOTOpbIE B COBOKYIHOCTH
NO3BOJIAIT Y4YeCTh OCHOBHBIE OCOOEHHOCTH BO3MOXHOMH 3Bomonuu III3PO u
ApOLIeCChl, ONpeAeNAIOlME €ro paJHalllOHHOE BO3JCHCTBHE Ha 4YelloBEeKa H
OKPYXaIOLIYIO Cpeny.

57. Beibop  cueHapyeB  3BONIOIMH  CHCTEMBI  3axXOpoHeHHMa PAO
PEKOMEHIYeTC BBIMOJIHATL HAa OCHOBE ANQdepeHIHPOBAaHHOTO MOAX0Aa, HCXOAs
U3 aHanu3a cucTeMsbl 3axopoHeHHs PAQO wu ycnosmit pasmemenus [MI3PO, c

YUETOM HEIIH NMPOBEACHHUA OLICHKH IIOJII‘OBpeMeHHOﬁ 6e3onacnocm,
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YCTAHOBJICHHBIX KpPUTCPHEB 6e30MmacHOCTH H PACUYETHBIX I1apaME€TPOB TAaKHUM

oOpa3zoMm, 4TOOBI BHIOpaHHBIE CLEHAapMHM B COBOKYIHOCTH IIO3BOJHIIH Y4Y€CTh
OCHOBHBIE (aKTOpPBI W IPOLIECCHI, ONpEIENAIOIIME BO3MOXHOE DagHallHOHHOE
Bo3aeiictBue III3PO Ha 4enoBeka U OKPYXarollylo Ccpeay B IepHON
NoTeHLHanbpHo ormacHoctH PAO.

58. IIpu pa3paGoTKe CLEHapHeB 3BOJIIOLMM CHCTeMBI 3axopoHeHHs PAO
PEKOMEHJIyeTCsl UCIIONb30BaTh CUCTEMHBII moaxon, obecneynBalonMii yUeT Bcex
MOTEHIHANBHO 3HAYMMEIX CBOMCTB (ocoOeHHOCTelf) cucteMsl 3axopoHeHus PAO,
NPOTEKAIMIMX B CHCTEME MpPOLECCOB, a TaKKe BHEUIHMX W BHYTPEHHHX
BO3JeHCTBUH M COOBITHH WM WX KOMOMHaLMii, KOTOphle MOILYT NPHBECTH K
KOJIMYECTBEHHO OTJIMYAIOLINMCS pe3yJIbTaTaM OlleHKH 6e30IacHOCTH.

59. Meropg pa3pé160TKn CLieHapHeB 3BOJIIOIMU CHCTeMBI 3axopoHeHus: PAO
MOXXHO CYUTATh NpUEMIIEMBIM, €ClIi pa3paboTaHHBIE CLICHAPHH COOTBETCTBYIOT
LENsIM OLIEHKH 6e30macHOCTH, OTPaXkaloT B HEOOXONUMOIl CTENEHH IOBEINECHHE
cucreMsl 3axopoHeHHss PAO 1 BO3MOXXHBIE HamnpaBJeHHUs ee 3BOJIIOLHMH, a TAKKe
YYUTEIBAIOT BO3MOXHEIE OMIMOKM B omnpeneneHud 3¢ddekTHBHOCTH OappepoB
6e3onacHoctu ITI3PO.

60. Ilpu pa3paboTke cueHapHeB 3BOJIIOIHMH CHCTEMBI 3axopoHeHHss PAO
PEKOMEHYETCS HCIOJIB30BaTh CIEAYIOIHE METOABI UITH HX KOMOMHALIMY:

SKCIIEPTHBII METOL;

aHaJlu3 CIHCKa CBOMCTB, COOBITHI U NPOLIECCOB, BAXKHBIX A 0€30MacHOCTH
II13PO0;

IIOCTPOEHHE MATPHULIEI B3aUMOICHCTBUI.

61. OKCHepTHBI MeTol, NPUMEHSEMEIH B LEIAX ONpeAcieHUs U BHIGOpa
CLIEHapHeB 3BOJIIOLIMHM CHCTeMBI 3axopoHeHUss PAO, ocHOBaH Ha aHaM3e MHEHHIA
CNENMAIUCTOB (IKCIEPTOB), UX 3HAHUM ycnoBuil pasmeinenus III3PO, cuctemsl
3axopoHeHuss PAQO, ee OTHENBHBIX 3JIEMEHTOB, BO3MOXHBIX COCTOSHHIA
(oneMEHTOB) CHCTEMBI U ee IOBEJEHHS CO BpPEMEHEM B MPEANoNaraeMbIX
YCHIOBHAX, 2 TAKKE UMEIOLIErocs OIbITa, HANPHMED, B 4aCTH POEKTHPOBAHHUS HIIU

JKCINTyaTallHH aHaJIOTUYHBIX 06'I>CKTOB, H COCTOHT B (bopMamdzamm TaKoro
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MHEHHS.

62. MeTop aHaiM3a CIHCKa CBOMCTB, COOBITHH M MPOLECCOB, BAXHBIX IS
6esonacHocty [IMI3PO, npenmojiaraeT aHanu3 IOJHOrO IIepeYHs CBOWCTB,
CoOBITHI M MPONECCOB NPUPOAHOTO M TEXHOTEHHOTO MPOUCXOXKAEHUS M QU3HKO-
XMMHYECKHX TMpPOLIECCOB, XapaKTEPHBIX JUIl KOHKPETHBIX paioHa M IUIOLIANKH
pasmemenus IMMI3PO u cucrempr 3axopoHeHHs PAO u BiufAlomux Ha
6esonacHocTs IIMI3PO, HA OCHOBAaHHMH KOTOPOrO BHIAEJIAIOTCA Haubonee BaXKHBIE
CBOIICTBA, COOBITHH U TPOLECCHI, ONpeAeNsIoIMe COOTBETCTBYIOIHE CLEHAPUH
9BOJTIOIMH cHucTeMbI 3axopoHeHHs PAO.

63. Ilpy mpUMEHEHHWM MeTOJA AaHanW3a CIHCKa CBOMCTB, COOBITHH W
TIPOLIECCOB, BaXKHBIX M GezomacHoctu IITI3PO, pekomeHayeTcs HCIIONB30BaTh
MHIYKTHUBHEBIA WM AeIyKTHBHBI METOABI MU X KOMOHHALHIO.

IIpu npuMeHeHUHM AENYKTUBHOrO MeToja aHainu3a (METOl aHaju3a Jepesa
OTKa30B, METOJ «CBEpXy BHH3») PEKOMEHIYeTCs Ha OCHOBE aHaiu3a Haubonee
BEPOATHBIX COOBITHIT M  IpOLECCOB, KOTOphIE MOIYT IPOM3OHTH B
paccmarpuBaeMoM IIII3PO, pa3paborars onpeneneHHbIH CLEHApHil ¥ Ha OCHOBE
JIaHHOTO CLUEHapHusl OMNpeAeNUuTh NepevyeHb YUYHUTBIBAEMBIX CBOICTB, COOBITHII M
HpPOLIECCOB.

ITpy npuMeHeHNN MHAYKTHBHOIO METOJa aHanu3a (METOX aHaliu3a nepeBé
COOBITHH, METOJ, «CHU3Y BBEPX») PEKOMEHIYETCS ONMpeNeauTs Haubosee BaXKHbIE
ansa 6e3onacHoctr III3PO cBoiicTBa, COOBITHS W MPOLECCHI M HA MX OCHOBE
pa3paboTaTh COOTBETCTBYIOLIME CIEHAPHH 3BOJIIOLMH CHCTEMBI 3aXOPOHEHHS
PAO. |

64. IlpumeHenne r1pu pa3paboTKe CLEHAPUEB JBOJIIOLHH  CHCTEMBI
3axoponeHust PAO Meroja mocTpoeHUsT MaTpHll B3aUMOJEHCTBHA, KOTOPEHIH
OCHOBaH Ha aHAJIU3€ COBOKYNHOCTH (aKTOpOB, COOBITHIA U MPOLIECCOB MPUPOJHOTO
U TEXHOINEHHOIO0 INPOUCXOXKACHHSA H (HU3UKO-XUMHYECKHX MpPOLECCOB M HX
B3aMMHOIO BJIUSIHUA, MO3BOJSET GopMaiN30BaTh Npolecc pa3paboTKH cleHapus,
YTO IOBBHIIIAET CTENEHb OOBEKTUBHOCTH NPUHHUMAEMBIX pelleHHi, MO3BONAET

YCTaHOBHUTH HEPAPXHIO CBOﬁCTB, COOBITHH H IpoLECCOB U YUECTh UX B3aHMOCBA3b.
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65. Ha sTane BeiGopa miomanku pasMenienus IIII3PO ocHoBHOe BHUMaHHE
pPEKOMeHAyeTCsl yOeniaTh pa3paboTke ClieHapHs HOPMaJIbHON 3BOJIIOLMU CHCTEMBI
3axopoHeHHss PAQO, KOHCEpBaTMBHO YYMTHIBas TMpH ITOM H3MEHEHHE CBOJCTB
HH)XeHEepHBIX 6aphepoB CO BpeMEHEM.

B xayecTBe allbTepHATHBHBIX CLIEHApHEB 3BOMIOLUH CHCTEMEI 3aXOPOHEHHUs
PAO Ha [aHHOM JTame pEKOMEHAYeTCsi pacCMaTpHBaTh BO3MOXKHOCTb
NpeXIeBpEMEHHOr0 MOJIHOTO MM YacTHYHOIO paspyllleHHs HWHXXEHEPHBIX
OapeepoB WIH UX OTIENBHBIX 3JIEMEHTOB [0 HCTEYEHHIO ONpPENEICHHOr0 BpEMEeHH
nocie 3akpeitTua IMI3PO, a Takke BO3HUKHOBEHHS BHENIHMX BO3JEHCTBUIM
HNPUPOIHOTO U TEXHOTEHHOTO MPOUCXO0XKIAEHUS.

66. Ha stamax mpoekthpoBanusi U coopyxenus ITTI3PO npu paspaborke
clieHapHs HOpMaJlbHO!M 3BomonuH cucreMbl 3axopoHeHus PAO pexomennyercs
UCNONb30BaTh PEANUCTHYHBIH MOAXOA, B TOM 4HCJIE€ NpH YYEeTe H3MEHEHHs
CBOMCTB MHI)KEHEPHBIX 0aphepoB CO BpPEMEHEM B COOTBETCTBHH C IIPOEKTOM
II13PO.

Ilpy paspaboTke anbTepHATHUBHBIX CLIEHAPHEB OBOJIOLUMU CHCTEMEI
3axopoHeHHss PAO Ha JaHHBIX JTamax peKOMEHAYeTCs paccMaTpHBaTh
BO3MOXXHOCTh MpEXIEBPEMEHHOI0 T[OJHONO HIM YacTUYHOIO pa3pylleHus

HHKCHEPHBIX GapBeIJOB HIIH HNX OTACJIBHBIX JJIEMCHTOB H BO3HHKHOBCHHA

'BHELIIHUX BO3AEHCTBHH IIPUPOAHOrO M TEXHOTEHHOro nmpoucxoxaenus Ha [TII3PO,

yuuTeiBags npu 3ToM onsit  pasmerneHuss IINI3PO u  TexHudeckue U
OpraHU3allHOHHELIE pELIeHHs, onpeaeneHHbie B nmpoekte ITTI3PO.

67. Ha stame oakcrmmyatauuun III3PO npu  pa3pabGotke  cueHapus
HOPMaJbHOM  JBOJIIOLMH  CHUCTeMBl  3axopoHeHHs PAQO  pexomeHayercs
UCIIOJIb30BAaTh PEATUCTHYHBIH MOAXOJ W YYHTHIBAaTh HAKOIJIEHHBIE IaHHBIE O
paiioHe u miomanke pasmemienus IIII3PO, a Takxe maHHBIE, HOJyYEHHBIE NPH
akcrutyatanuy [II3PO, Bkimrouas pe3ynpTaThl pajgHAlHOHHOIO KOHTpPOJSA H
MOHUTOpHUHTa CHCTeMBl 3axopoHeHuss PAO. Ilpu »ToM pekoMeHayercs
peanictiyHo (Ha ocHoBe mpoekta IITI3PO u ¢ y4eToM oOmBITa SKCILIyaTalHH

IIM3PO) yunTHIBaTh H3MEHEHHE COCTOSHHS MHXKEHEPHBIX M €CTECTBEHHBIX
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0appepoB U BIUAHHE 3THX M3MEHEHHIl Ha BO3MOXXHOCTh BEIXOJa PaJiHOHYKIHIOB
3a Mpenebl HHXEeHEePHBIX 0aphepoB U NMOCHEAYIOIYI0 MUTPALIMIO B €CTECTBEHHBIX
Oapbepax.

B kauecTBe aJIbTEpHATUBHBIX CLIEHApUEB JBOJIIOLHH CHCTEMBI 3aXOPOHEHUS
PAQO pexkoMeHIyeTcs pacCMaTpUBaTh CLEHAPHH NPEXKICBPEMEHHOTO paspyIIeHUs
HH)KEHEPHBIX 0apbepoB U MX OTAENBHBIX 3IEMEHTOB M BO3HHKHOBEHMS BHELIHHX
BO3/IeiiCTBHI IIPHPOIHOrO U TeXHOreHHOro mpoucxoxaeHus Ha IMM3PO, yuntrisas
MpPU 3TOM OMBIT pa3MemleHHs, TMPOEKTUPOBAHMS, COOPYKEHHMA M IKCIUTyaTaluu
npaudoro ITTI3PO u ucnmons3ys npH pa3paboTke clieHapUeB YTOUHEHHBIE HCXOIHbIE
JIaHHBIE U IOMYIEHHS.

68. Ha srtane 3akpeitus IIII3PO u mocne ero 3akphITHA pEKOMEHIyeTcs
YTOUHUTh cleHapuii HopMmaiibHOH 3Bomonun IINI3PO u ansTepHAaTHBHEBIE
CIHEHapUM C y4YeTOM TeXHHYeCKMX U  OpraHHU3aLUOHHEIX  PEIICHHH,
NpenycMOTpeHHbIX npoekToM 3akpbiTus IITI3PO, 1 ux peanusauuy.

69. CueHapuu HenmpeAHAMEPEHHOTO BTOPXKEHHSI YeJloBeKa B CHCTEMY
3axopoHeHusa PAO pekoMeHayeTcs YUHTBIBaTh Ha BCeX dTanax >KMU3HEHHOIo LHKIa
IMII3PO, B TOoM umcie mpu pa3paboTke KpuTepueB npuemnemoctd PAO mns
3axopoHeHud B ganHusIii [1T13PO.

70. Ilpy TpoBefeHHMH OLEHKH HoONroBpeMeHHOH GesonacHoctu IITI3PO
pekoMeHnyeTcs 060CHOBATh JOCTATOYHOCTh PACCMOTPEHHOTO MEPEUHs ClieHapHeB
3BOJIIOLIMH CHCTEMEI 3axopoHeHust PAO, pa3paboTaHHBIX ClleHapueB HOPMaJIBHOI
3BOJIIOLMK CHUCTEMBI 3axopoHeHUs PAO M anbTepHaTHBHBIX CLEHapHeB IS
JOOCTHKEHHS LieJIEH NPOBEACHUS OLEHKU HoJiroBpeMeHHoi Oe3onacHoctH [ITI3PO
Ha ompeAeneHHoM JTane xu3HeHHoro uukia [MII3PO ¢ yyeroM paccMOTpeHHOro
nepeydss (aKkTOPOB NPUPOJHOr0O M TEXHOrEHHOTO XapaxkTrepa, COOBITHH M

NPOLECCOB, 3HAYUMBIX 11 6e3onacHoctH ITTI3PO.

Pa3paﬁonca H 000CHOBaHHe KOHIENTYAJBbHBIX H MATCMATHYECCKHX Mojaeeii
H HX pe€ajIH3alHA ¢ NIOMOIIbI0O NPOrPpaMMHBIX CPEACTB

71. Jlna mepexona OT clLieHapHs 3BOJIIOUHH CHCTEMBI 3axopoHeHus PAO k

KOJIMYECTBEHHOUN OLIEHKE €ro HOCJ’ICIICTBPIﬁ, BBINIOJIHEHHIKO IIPOTHO3HBIX PACYETOB
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pacIpoCTpaHeHus PagHOHYKIMAOB B OKpyXXarwlleld cpeiae M paaualiioHHOro
BO3JIEHCTBHS Ha HACEJEHHE M OKPYKAIOWIyI0 Cpefly peKoMeHIyeTcs pa3paboTaTsb
COOTBETCTBYIOIIME BHIOPAHHBIM CLIEHApUAM KOHLIENTYyalbHbIE H MaTeMaTHYECKHE
MOJIENH.

+ 72. KoHuenTyansHEle MOIENH MIPEACTABIAIOT c000it Habop NMpeanonoKeHHH
00 0COOEHHOCTSIX 3BOIOIIMU CUCTEMBI 3aXopoHeHHs PAO, npoHcXoAsIMX B Hel H
BHE ee COOBITHif, fBIEHHH W (AaKTOPOB HNPHUPOAHOrO H TEXHOTEHHOIO
TIPOMCXOXAEHUSA U (PU3MKO-XHUMHYECKHX TPOLIECCOB, BIUAIONIUX Ha O€30MacHOCTh
cucteMpl 3axopoHeHus PAQO, a Taxxe omnpeaensiollnX IMpOLECCH IepeHoca
PaqNOHYKIUAOB OT HCTOYHHKA B oxpyﬁcaromy}o cpelly .M HX paldallMOHHOE
BO3/EIICTBUE HA HaceleHHe U OKPYKaIOLYyIO Cpeny.

73. Llens pa3spabotku koHuentyansHoit Mmoxmenu IIII3PO cocrour B
cucreMaTuyeckoM kauectBeHHOM onucanuu IITI3PO kak 06beKTa pagHauioHHOTO
BO3[CHCTBHs Ha HaceJIEHHE U OKPYXKAIOLLYIO Cpelly, OTPaXaroIlleM €ro 3BOJIOLHUIO
B COOTBETCTBHM C pa3pabOTaHHBIMH CLEHapUAMH SBOJIIOIUH  CHCTEMBI
3axopoHeHus PAO.

74. B KOHUENTyalbHYI0 MOJENb PEKOMEHAYETCS BKIIIOUUTH KpaTKOe
onucaHue:

XapakTEPUCTHK  cHCTeMbl  3axopoHeHHs PAO  kak  HCTOYHMKaA
PaAMOHYKJINIOB (COAEpXKaHME M AaKTHBHOCTh PaIMOHYKIHMIOB, CKOPOCTH HX
Beixoga u3 ynakoBok PAO, ¢opMel MHrpanue pagHOHYKIHAOB M HX
FHAPOTreOXMMHYECKHE CBOHCTBA, (u3uko-xumuveckad ¢opma PAO u T.1.), ee
3JIEMEHTOB M B3aUMOCBS3H MEXAY HUMH;

9BOJIIOLIMM CHCTEMEI 3aXOpoHeHHs PAQO B COOTBETCTBUM C MPHHSATEIM
CLEHapHeM;

nepeyHs CoOBITHH, fABIEHUIT U (AKTOPOB MPHUPOAHOTO M TEXHOTEHHOTO
NPOUCXOXKIEHHA H QU3UKO-XUMHYECKUX MPOLIECCOB;

CBOMCTB reoceps! B paitone pasmeenus ITTI3PO;

CBOMCTB 6nocdeps! B paiione pasmeuienus IMI13PO;

(bIrBHKO-XI’IMI/I‘IeCKI/IX NPpOHECCOB, OMPEACIIAIONINX BBIXOA PagHOHYKIIHIOB
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u3 ynakoBku PAO (wanpumep, myteM auddy3un, HHOUIBTpALUH aTMOCQEPHEIX
0CafIKOB, Ta30BhIAEICHHS BCIEACTBUE Pa3IMYHBIX MIPOLIECCOB, 3BANOTPACIIMPALINH)
H MHUTpPalMIO PaJHOHYKIHJOB 4Yepe3 MH)XeHepHBle Gaphephl U Janee B reocdepe
(KOHBEKTHUBHO-AUCIEPCUOHHbIT U IUQQY3HOHHBIH MEXaHHU3MBI IEpeHoca ¢
Y4ETOM Pa3IMYHBIX (QH3HKO-XMMUYECKHX MpoleccoB (copOuuy, HOHHOro 0OMeHa,
pacTBopeHuUs (BhIIENaYHBaAHNSA));

BO3MOXKHEBIX [POLIECCOB, OMNpEAeNIAIOIUX MHIPalHIo PagHOHYKIIMIOB B
ouocdepe;

nyTeil BO3MeiiCTBUSA pagMOHYKIHJOB Ha YelOBeKa U OKPYXKalOLIyl0 Cpexy
(HanpuMep, BHeIIHee M BHYTpeHHee OONMydeHHe, TOTpeOlieHHe 3arpsA3HEHHOM
BOJb! U NPOAYKTOB IUTAHHUS, BABIXaHHE PaMOaKTUBHOMN NBUIH);

npenenoB MPUMEHUMOCTH KOHIENTYaJbHOH MOZENHd B pacCMaTpHUBAaEMBIX
IPOCTPaHCTBEHHOH 00JIacTH U BpEMEHHOM JIHana3oHe C y4eTOM AOIYHICHHH, NIpH
KOTOpPBIX OHa ObuIa paspaboTana;

HayaJbHBIX M TPaHUYHBIX YCIOBWif, 3aJaBaeMbIX MNpU INPOBENECHHH
IIPOTHO3HBIX PacyeToB. |

75. Hapsiny ¢ o61mum onucaHueM KOHUENTYAIbHYIO MOZENb PEKOMEHAYETCS
TNIPEACTaBIATE B BUAE OJIOK-CXEMEI.

76. PazpaboTtannyio KOHIIENTYaJIbHYIO MoJenb peKOMeHIyeTCs
HCIIOIF30BaTh B KAYECTBE OCHOBBI AJIS pa3paboTKH MaTeMaTH4yeckoi (pacyeTHoi)
MoenH (MK Mozeneit), NpeaCcTaBIsoNEe co00if COBOKYIIHOCTh MAaTEMAaTHYECKHX
COOTHOLIEHMH, YpaBHEHMII M  HEpaBeHCTB, ONMCHIBAIOIIMX  OCHOBHEIE
3aKOHOMEPHOCTH, NPHCYILHE H3ydaeMbIM cicTeMe 3axopoHeHus PAO U BHewHM u
BHYTPEHHHM IIPOIIECCAM C COOTBETCTBYIOIIUMHM HaYaJIBHBIMH M TPaHHYHBIMH
YCJIOBUSIMH.

77. Ina oueHkn ponroBpeMeHHoit Oe3zomacHoctu IMI3PO momyctumo
UCIIONB30BaTh  YHHUBEPCANIGHBIE MaTeMaTH4YeCKHe MOJEIM HIH  MOJENH,
paspaboTaHHple U1 MOIEIMPOBaHUS ONpPENENEHHBIX INpPOLECCOB W  (MIH)
31EMEHTOB CHCTEMbI 3axopoHenus PAQ, B ToM uuce:

MOJCIIH HCTOYHHKA PAAUOHYKIIHIOB H €r0 H3MEHEHHS CO BPEMEHEM,;
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MOJZIENTM MHUTPallii PaJvoOHyKIHIOB Yepe3 HHKeHepHble 6apbepsl (C yueToM
H3MEHEHHIi CBOICTB MaTepuaioB GapsepoB);

MOJeJId MUTPalMi PaguOHYKIIUIO0B Yepe3 U3MEHEHHYIO B X0i€ COOPYKEHHUS
1 sxcruryatanuu I[TTI3PO BMemaronyto cpeay,

MOJIENI MUTPALlHH PaJHOHYKIIUIOB B FE€ONIOTHYECKOM Cpene;

MOJIeJIH TIEpeHoca paJHOHYKIHAOB B IOBEPXHOCTHOI ruapocdepe;

Mozenu atMocdepHOro nepeHoca pafioHyKIHI0B;

MOJENId BHEUIHUX BO3IEHCTBUN U YCIOBHH OKpYXaroOllEH CpeABl M MX
M3MEHEHHs CO BpeMeHeM (HanpuMep, M3MeHEHHe KOJHMYecTBa aTMOC(HEPHBIX
0CajgKOB, YpOBHEil MNOMA3EMHBIX BOJ, pEXHMa IIOBEPXHOCTHBIX BOHOEMOB U
BOJIOTOKOB);

MOJeNIN paAHallMOHHOTO BO3JEHCTBUS HA HAacelleHHE H OKPYXKarollylo

cpeny;

Moaei, NPUMEHAEMBIE XIJiA pacyeta HCXOAHBIX MOAHHBIX H BXOJHBIX

IapaMeTpoB APYTHUX MoJeseii.

B npunoxenun Ne3 k HacrosmeMy PykoBoactBy mno 6e30macHOCTH
NpHUBEJEHBl TNpPUMEpPhl MaTeMaTH4eCKHUX Mojielled HCTOYHHKA, (UIBTpaLuH
NOA3EMHBIX BOJ M MEepeHoca PpagjUuOHYKIHAOB C IOJ3EMHBIMH  BOJaMH,
NpUMEHAEMBIX IIPH OLIEHKe JoaroBpeMeHHoit 6e3onacHoctu ITI3PO.

B npunoxenun Ne 4 x HacrosimeMy PykoBojacTBy mo 6e30rmacHOCTH
NPUBENEHBI TIPUMEPBEI MOIENeH paaUalMOHHOTO BO3IAEHCTBHUA [N THUIIOBBIX
CLUeHapHeB HEMpPEIHaMEPEHHOIO BTOPXKEHHUSA YeJIOBEKa B CHCTEMY 3aXOpPOHEHHS
PAO.

78.1Ipx MpoBeNEHUHM WYHUCIEHHBIX pAacUYeTOB OIEHKH JOJTOBPEMEHHOI
6esonacHocty III3PO nomycTHMO NPUMEHATL YMCHICHHEBIE WM AHANHTHYECKHE
MaTeMaTH4YeCKHe MOJEIH B 3aBUCHMOCTH OT LENH TMpOBENEHUS OLIEHKH
6esonacHoctu IMI3PO, yno6GerBa M BO3MOKHOCTH NPUMEHEHHS Te€X HIIM HHBIX
MoZeleil B JaHHBIX pacyeTax.

HomycTUMO B OIHOI MOHENH HCIOJB30BATH COYETAHUE AHATUTHYECKHX H

HHCJICHHBIX pemeﬂm‘i.
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79. IIpu pa3zpaboTke MaTeMaTHUECKHUX MOJEJIEH PEKOMEHAYETCS ONPENEIUTh
IepedeHb BXOAHBIX [IApaMeTPOB pacueTa (epeMeHHBIX), ONPEAEIUTh HX 3HAYEHUS
1 OLIEHUTH COOTBETCTBYIOLIME HEOMPEAENIEHHOCTH (IOrPEIHOCTH).

80. Ecnu npu OlLleHKe BXOAHBIX MapaMeTpoB NPHUMEHSUICS BEPOATHOCTHBIH
MOJXO0/, PEKOMEHIyeTCs1 000CHOBAThH BEIOpaHHBIE pacnpeeIEHHs BEPOATHOCTH.

81. Ha panuux stanax xwusnensoro nuxia IIII3PO, B ToM yncie Ha aTane
pasMemtenus IIT13PO, npu BeiOOpe MIOLIAAKH U3 HECKOJIBKMX albTEPHATHBHBIX
BAPHAHTOB M OLIEHKE INPUTONHOCTH IUIOIIAAKH, MAOMYCTHMO HCIOJIB30BaTh
YIPOINEHHEIE MATEMATHYECKUE MOIEIH M YCIOXKHATh UX NPH HEOOXOAUMOCTH Ha
MOCIIENYIOIIMX MTepalUsaX IO Mepe IOJy4YeHHs HOBBIX [AaHHBEIX O CHCTEME
3axopoHeHus PAO u ee noBeneHHH BO BpEMEHH.

YhpomeHHble MOAENH TaKXKe pEeKOMEHAyeTCs HCIOJb30BaTh  JUIf
oOHapyxeHus omHOOK B pacyerax, OBICTPOro aHajiu3a MOJNyUYEHHBIX PE3YJILTATOB,
OLIEHKH BIIUSHUS OTHEJBHBIX IIPOLIECCOB Ha KOHEYHBI pe3yjbTaT, BbIOOpa
103000pa3yronuX pagfHoOHYKITHIOB H APYTHX LEei.

82. Ilpu wMmopenupoBaHHH mepeHoca paawoHyknuaoB u3 IIMNI3PO B
OKpY’KaloIlel cpeie B paMKax yIpOIIeHHOH MOJeNH A0MYCTUMO:

OrpaHH4HTh KPYI paccMaTpUBaeMBIX NpolleccoB Haubomnee 3HaUUMBIMU;

paccMaTpHBaTh CXEMaTHUYHOE OMHCaHNe CUCTEMBI 3axopoHeHus PAO;

IIPUHUMAaTh YNPOILEHHOE ONUCAHUE MPOLECCOB BBIX0Ja PAHOHYKIIUIOB U3
HUCTOYHHUKA,

NPeIoaraTb MOCTOSIHCTBO YCIIOBHIA NepeHoca PaqHOHYKIUIOB;

IMPHUHUMATH YNPOILEHHbIE FPaHNYHbIE H HaYaJIbHEIE YCIIOBHS;

HCITOJIb30BaTh YIPOILIEHHBIE MOJEIIH NMPOLIECCOB MepeHoca PaAUOHYKITHIOB;

Ipeanoyiaratb FOMOTE€HHOCTh Cpell, B KOTOPHIX IPOMCXOOUT IEPEeHOC
PaAVOHYKIIUIOB.

83. TIlpu BeIOOpE U OmpeneNeHHM NMapaMeTPOB MAaTeMaTHYECKUX MOJeneit
pEKOMEeHIyeTCs:

JIOKYMEHTHPOBATh MEpeYeHbh W 3HAU€HHUSA I1apaMEeTPOB, HCIONBL3YEMBIX B

MOJCJIAX U NPOTPaMMHEBIX CPEACTBaX HJIA OLIEHOYHBIX pacyeToB, H 000CHOBEIBATh



HUX IPUMEHECHUE,

AOKYMCHTHPOBATb CBCICHUA o MeTomax  OIpeacICHUA 3HAYEHUM

napameTpoB.

84. TIpy TIOCTPOGHHMM MAaTEMATHYECKMX MOZEJieif  peKOMEHIyercs
IIPUMEHSATh WTEPALMOHHBIA MOAXOM U NPEACTaBIsATh MOAEIb B BHIE OTHAEIBHBIX
OJIOKOB, MOAJIEKAIIUX CAaMOCTOATENbHOH BepudHUKaly, B LENAX COKpalleHHA
o0beMa aHANMTHYECKHX M HATYpHBIX HCHBITAaHW npu BepudHkKauvud obuiein
MOJIETIH.

85. Ilpu paspaborke MaTeMaTHYEeCKHX  Mojejieil  peKOMEHAYeTCH
000CHOBaTh MPHUTOAHOCTH MOJENH, €€ COOTBETCTBHE LENIM MOAECNHPOBAaHHUA H
LeaIM OLEHKH JonroBpeMeHHoit OesonmacHoctu IMMI3PO u y6enutecs B
JIOCTOBEPHOCTH M TOYHOCTH pe3yJIbTaTOB, IOJIy4aeMbIX B X0Jie MOJAEIHPOBAHHUA.

86. Ilpu BriOope uimu paspaboTke MoOjeny IS peEIIeHHs 3aj1ad OLEHKHU
nonrospeMenHoi GesomacHoctH IIM3PO pekoMeHnayeTcs mNpOBECTH aHAIU3
CIIeAYIOMIMX XapaKTepPUCTUK MOMEIIH:

afeKBaTHOCTh (JOCTOBEPHOCTH), TO €CTh CTEMEHb COOTBETCTBHS MOZEIH
peanbHOMY ©OOBEKTy W MOJENUpyeMEIM IIpolieccaM, a TaKke LensaM
MOJIeTNPOBaHMS;

YCTOHYHUBOCTb, TO €CTh CHOCOOHOCTH MOJENH COXPaHATh aNeKBaTHOCTh
(DOCTOBEPHOCTH) HPH H3MEHEHHH MCXOMHBIX JAHHBIX, BXOIHBIX MApaMeTpoB,
TPAaHMYHEIX YCIOBUH M JONYILIEHHH, BKIIOYas H3MEHEHWE COCTaBa, IPaHHl] U
CBOMCTB CHCTEMBI 3axopoHeHUs PAOQO, mepedHs M XapaKTEPUCTHK BHEIIHHX H
BHYTPEHHMX BO3JECHCTBUII M IPOIIECCOB, a TAKXK€ HHBIX OOBEKTOB H MPOLIECCOB,
NoJUIeXAIMX MOJEIHPOBAaHUIO, B YCTAHOBJIEHHOM JAHana3oHe WX BO3MOKHBIX
W3MEHEHUI;

YYBCTBUTEIBHOCTb, TO €CTh CTENEHb BIUAHHUA U3MEHEHHS HCXOIHBIX
JaHHBIX WJIH BXOJOHEIX MapaMeTpoB MOAENH (B HEKOTOPOM 3aJaHHOM JHalla3oHe)
Ha pe3yJbTaT MOJETHPOBaHHUA.

87. AnexBaTHOCTH (ZOCTOBEPHOCTH) W TOYHOCTh MOJEJNEH, MPUMEHAEMBIX

PAaCYCTHBIX METOAUK M PpPACUETHBIX CXEM pPEKOMEHAYyeTcs 000CHOBBIBATh
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(BepuduLIHpPOBaTH) MMyTEM COMOCTABJICHUS PE3YJIBTATOB MOAEIMPOBAHU:

C Pe3yNbTaTaMH TEOPETHYECKOTO aHANIHN3a;

YHCJICHHBIX pellleHUH ¢ aHATUTHYECKUMH;

C pe3yiabTaTaMH, IIONYUYEHHBIMH MpPH TNpPUMEHEHHH [PYyTHX MoJeleH,
aJIeKBaTHOCTH (IOCTOBEPHOCTH) ¥ TOUHOCTH KOTOPBIX OLIEHEHA;

C pe3ynbTaTaMM, IIOJYy4eHHBIMH II0 OTEYEeCTBEHHBIM H 3apyOeKHBIM
pernepHBIM U (WIM) paHee aTTEeCTOBAHHBIM MIPOrpaMMHBIM CpeACTBaM, €CIIH
TaKOBBIE UMEIOTCS;

C OKCNEepUMEHTAIbHBIMH JaHHBIMH U 3KCIUIyaTallUOHHBIMM JaHHBIMH,
BKJIOYasi JaHHBIE paAUallMOHHOTO KOHTPOJA M MOHUTOPHHIA CHCTEMBI
3axoponenus PAO.

88. Ilpy  aHanu3ze  UyBCTBUTEJIPHOCTH  MaTe€MaTH4YeCKUX  MoJene
PEKOMEHAYETCs ONpEeIeNuTh UCXOAHBIE JaHHBIE, BXOAHBIE IIApaMETpPbl H
NPEANOJIOKEHHsA, KOTOpBbI€ OKa3bIBalOT HauOosbliee BINAHHE Ha peE3yJbTaT
MOJIEINDOBaHMs, OLCHUTh IHana3oH WX HU3MEHEHUH M BIUSHHE WU3MEHEHHH Ha
MOBEAICHHE MOJENEH U pe3ynbTaT MOAETUPOBaHHUS.

89. Ilpu  ananuze ‘{}"BCTBHTe.TIBHOCTH MareMaTU4ecKux  Mopenei
PEeKOMeHAyeTCo 3aaBaTh OTKJIOHEHHE OXHOTO WX HECKOJBKHX HCXOMHBIX NaHHBIX
WM BXOAHBIX IIapaMETpOB B IpefeNiax pa3yMHOro Auamna3oHa BbIOpaHHEBIX
pPedEPEeHTHRIX WIIM CpPEeNHMX 3HAYEHWN M OMNpEeNeNaTh NPH 3TOM H3MEHEHHS
BBIXOJHBIX 3HAYEHHH XapaKTEpHUCTHK MOJENH, YCTaHaBIMBas TaKHM oOpa3oM
CTENEHb  3aBUCHUMOCTH  BEIXOJHBIX napaMeTpOB MOJENH OT BXOAHBIX
XapaKTEepUCTHK.

90. JIna moBBINIEHMST KayecTBAa pe3yJBTATOB  MOJENHPOBAHHMSA MpH
NpOBEACHUH OLEHKH JoiroBpeMeHHoi Oe3omacHoctu IIII3PO pexomeHnayercs
BBINIOJTHUTh KOPPEKLHIO (KaJIUOPOBKY, YTOYHEHHE) MaTeMaTHUECKOH MOJEeNH Ha
OCHOBE pealbHON HHPOpMAaIUH (3KCIIEPUMEHTANBHBIX JAaHHBIX H HCCIIEI0BaHHi).

91. Koppexumo  (xanubpoBKy, YTOYHEHHME) MOJENH pEeKOMEHAyeTCs
OCYLIECTBJIATh HTEPATHBHO IIyTEM W3MEHEHHUS MOAEIH B IIEJOM, H3MEHEHMs

OIIpENCNICHHBIX OJ10KOB MOJACIH HIIH OTACHIBHBIX 3JIECMECHTOB MOJACIHPOBAHHUS
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(B uacTHOCTH, U3MEHEHHUS 3aKOHOB pacmpefelieHHs MOJAEIMPYEMBIX BEIHUYHH),
a TaKXKe OTAENbHBIX BXOIHBIX TapaMeTpoB (KaIHOpOBOYHBIX ITapaMETPOB).

92. YucneHHble INPOrHO3HBIE pacyeTbl TIPU OLEHKE JOJIrOBPEMEHHOM
O6esonacHoct [IMI3PO pekoMeHayeTcs TPOBOAUTH C  HCMOJNB30BaHHEM
NIPOrpaMMHBIX CpEACTB, pealU3yIOMX COOTBETCTBYIONIME MaTeMaTHYeCKHe
MOJEN M COHIEepKallUX YHCJIEHHbIE CXeMbl Ui pelleHHs YpaBHEHHH
MateMatudeckux Mogmeneitl. IIpu 3ToM MoryT OBITh HCHOAB30BAaHBL KakK
CYLIECTBYIOILHE, TaK M CIELHAIBHO pa3paboTaHHbIe [is 3TOH LEIH IPOrpaMMHBIE
cpencraa.

93. Jlna nmnomy4yeHUsT KOPpPEKTHOTO pe3yNbraTa IpH  BBINOIHEHHUH
TMIPOTHO3HBIX pacyeToB OLEHKH JonrospeMeHHodt Oe3omacHoctu IIII3PO
peKoMeHAyeTcsl  3amaBaTh  OOOCHOBaHHBIE ~ BXOAHBIE  NapaMmeTpbl I
HCIIOJIB3yEMOro MNpPOTrPaMMHOIO CpEeNCTBA U YYMUTHIBATH BO3MOXKHBIE OTIIHYUS
NEPEYHs U 3HAaYEHHI1 BXOAHBIX NTapaMeTPOB IPOIPaMMHOIO CPEICTBA OT pealbHbIX
JaHHBIX, a TaKXe COOTBETCTBYIOIME HEONpeNeNeHHOCTH (MOrpeIHOCTH)
onpezeaeHuss BXOOHBIX TapaMeTPoB.

94. Tlpu npoBeneHHH OLIEHKH HOJroBpeMeHHOi 6esomacHoctd IIMI3PO
PEKOMEHIyeTCs NPUMEHATH IIPOrpaMMHBIE CpPEJICTBA, aTTECTOBAaHHBIE B MOpPSIKE,
ycTraHoBJIeHHOM PocrexHaa3opoM, wiM BepUGHIMPOBAHHEIE B COOTBETCTBHH C

NPHUHATBIMH B POCCUICKOM H MEXIYHapOIHOI MPaKTHKe MPOLEeaypaMH.

IIpeacrasJieHHe H aHAJIH3 Pe3yJIbTATOB.
Anajins HeonpenesieHHocreil (morpemnocreii)

95. OueHky mHOTeHUMAILHOrO pagualoHHoro Boszeiictus III3PO Ha
HacejleHHe U OKpyxawllylo cpeny mnocne 3akpeitis [III3PO B mepuon
NOTEHUHANBHOM OMacHOCTH 3axopoHeHHbIx PAO, BriBog 06 ob6ecneuenuu
nonrospeMeHHoit 6e3omacHoctn IMI3PO u cooTBeTcTByOmME peHIeHHs O
HEOOXOAMMOCTH pa3paboTKu ¥ 060CHOBAHUA Mep 110 06eCHeYeHHIO U MOBBIIIEHHIO
6e3omacHoctu IITI3PO PEKOMEHAYETCsl HeNlaTh Ha OCHOBE COIIOCTABJIEHHS
YHCJICHHBIX PE3YyNbTaTOB MPOrHO3HBIX PACUETOB C YCTAHOBJIEHHBIMH KPUTEPHAMH

(nokaszarensamm) OezomacHoctd IIMI3PO ¢ y4eToM  HeEONpeAeeHHOCTH
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(TOrpeIrHoCTH) MOMyYeHHBIX pe3ylbTaToB.

96. Pe3ynpTaThl  NMpPOTHO3HEIX  pPAacyeToB  OLEHKH  JIONTOBPEMEHHOI
6esonacHoct [MTI3PO B 3aBHCHMOCTH OT (opMara pacyeTHBIX BEIHYMH (B BHIE
€MUHCTBEHHOTO 3HAYEHHs pacyeTHOH BenUUYMHBI (Hanpumep, YHAeNbHas
aKTHBHOCTH ONpEAeNIeHHOrO0 paJuOHYK/IHJa B ONpeleNeHHOM MeCTe B
(QUKCHPOBaHHEI MOMEHT BPEMEHH) HWIM pacnpelesieHHs PacuyeTHBIX BEIHYMH

(HanpnMep, 3aBHCHMOCTH YIICHBHOﬁ AaKTUBHOCTH OINPEACICHHOTO PalHOHYKIINA B

OnpeesIeHHOM MECTe OT BpEMEHH)) PEKOMEHYeTCs MPEeACTaBIATh B BUAE TabNIHIY

win rpadpukoB B ¢opMe, ynoOHOIt AN CONOCTaBJIEHHS pPE3YJBTATOB C
YCTAHOBJIEHHBIMH  KpuTepusamu (mokasarensmu) OesomacHoctn IITI3PO, ¢
yKka3aHHeM HeollpeJelieHHOCTel (TorpelHocTeit) noy4eHHbIX 3HaYeHUH.

97. B nensx BO3MOXXHOCTH CONOCTaBIE€HUS pE3YJIbTATOB MPOTHO3HBIX
pacueToB C YCTaHOBJICHHBIMH KpHTepuaMH (mioka3zarensmu) 6esonacHoctH [II3PO
1 OOOCHOBaHHS JOCTOBEPHOCTH pe3yJIbTaTOB PpEKOMEHAYeTCsi MpOBOAUTH
Ka4YeCTBEHHBIH M KOJIMYECTBEHHBIN aHanu3 HeompedeieHHocTell (morpemHocTeit)
MOJIy4YEeHHBIX pe3yJIbTaTOB.

98. AHanu3 ©  HeompepeneHHOCTEH (morpenHocrteit) pE3yJIBTaTOB
NPOrHO3HOI0 pacyeTa PEKOMEHJyeTCs NpPOBOAUTH C LENBI0 OLIEHKH TI'PaHHLI
NOrPEUIHOCTEH BEIMYHH M HEONpPENEeNeHHOCTH TPENoIOKEHH I, UCIIONb3YeMBIX
Npu pacyeTax, aHaluW3a HX BIMSHMA Ha HEONpeleNieHHOCTH (TOrpeIHOCTH)
pPacyeTHBIX BEJIHMYMH, OLIEHKH HX AOIMYCTHUMOCTH U pa3paboTKU MOAXOAOB K HX
CHIDKEHHIO.

99. Ilpu amamuse HeompeneneHHocTeil (MOrpelIHOCTEN) pe3yJbTATOB
NPOTHO3HOTO pacyeTa peKOMEHIYeTCsl OMUCATh UCTOYHUK HeompeleNieHHOCTeH U
NOrpeIIHOCTEM, XapakTep M BEIUYMHY C HCIOJIB30BAaHHEM KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX METO/IOB, B TOM YHCIIEe NPO(deCCHOHANBHBIX CYXIEHHIA.

100. HeonpenenenHocts  (MOTPEMIHOCTB) — pe3yNbTATOB  HPOTHO3HBIX
pacueToB peKOMEHIYETCS OMPENENIATh ABYMS COCTABIISIOIIMMH — METOIHYECKOH U
KOHCTaHTHO# (napaMeTquecxoii).

Hctoynuku METOANHYECKOMH COCTaBJAIONIEeH HeonpeIeIEHHOCTH
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(morpemHoCTH) — yIpoliarolIie A0MyeH s, IPHHATHIE B CLIEHAPUAX 3BOIIOLHU
cucteMbl 3axopoHeHHS PAQO, KOHLENTyalbHBIX M MaTeMaTHYECKHX MOZENsX,
ONpeAeNsIoNNX U KOJMHYECTBEHHO ONMUCHIBAIOMIUX MPOHECCH! IBOJIOLMH CHCTEMBI
3axopoHeHus PAO, a Takxe nepeHoca paJMOHYKIHAOB OT UCTOYHHKA K OOBEKTY
BO3JIEHCTBUA U CaMO BO3I€ciCTBHE.

Hcrounuku KOHCTaHTHOIA (napameTpHueckoit) COCTaBJISAIOIIEH
HEOIpEe/IeNIeHHOCTH  (MOTPENIHOCTH) — HEONpPEAENEeHHOCTH (TOTPEIIHOCTH)
3HAUEHHUIT UCXOAHBIX IAHHBIX WK NapaMeTpOB pacueTa, CBA3aHHbIE C HEMOJIHOTOM
WIM HETOYHOCTHIO MCXOAHBIX JaHHEIX, ITOJIy4aeMbIX JIM00 3KCIEePUMEHTAIBHBIM
HyTeM, Ju00 B pe3yjbTaTe HCMOJIb30BaHHUA APYTrMX MaTeMaTHYECKHUX MojeneH,
XapaKTepU3YIOIUXCs, B CBOI OuYepedb, MPHUCYIIMMH HM METOAWYECKOH H
KOHCTAHTHOI COCTaBJIAIONINMH HeONpeaeIeHHOCTH (MOTPEILIHOCTH).

101.TIpu aHanmm3e HeonpeneNeHHOCTH (TOTPEIIHOCTH) PpPe3yNbTAaTOB
MPOTHO3HBIX pAacyeToB OLEHKH JaonroBpeMeHHoit OesomacHoctu [III3PO
PEKOMEHAYETCS BBIIENATh UX CIIEAYIOIIHE COCTABIAIOIIHE:

HEOMpPENEICHHOCTH,  MpHCYILHE cueHépm{M 3BOJIIOLINH CHCTEMET
3axopoHeHus PAO;

HEONpPENEICHHOCTH, NPUCYIIME KOHLENTYaJbHBIM M MaTeMaTHYECKHM
MoOJenNsM;

HEONPEAEIEHHOCTH (IOrPelHOCTH), OOYCJIOBIEHHEIE HEAOCTATOYHOCTRIO
WM HETOYHOCTBIO MCXOAHBIX HAHHBIX M BXOAHBIX IapaMeTpoOB MoAeNieit M HX
HU3MEHYHBOCTHIO BO BpEMEHH.

PexoMeHOyeTCs  OLEHHTh BCE  COCTaBIAIONIME  HEOMpPENETIEHHOCTH
(morpemHOCTH) pe3yabTaTOB OLIEHKH JONTOBpeMeHHoit GesonacHoctu ITTI3PO.

102. HeonpeneneHHOCT ClieHapHEB 3BOJIIOLUH CHCTEMBI 3aX0poHeHHs PAO
00ycCII0BJIeHa HEONPENENeHHOCTBIO TPOLIECCOB JBOJIIOLMH CHCTEMBI 3aXOPOHEHHS
PAO B Oyaymem u cocrosHus cucTeMBI 3axopoHeHus PAO M BwIoYaeT
HEONPEJEeNICHHOCTh B Pa3BUTHH M NOBENEHHH CHCTEMBI 3axopoHeHHs PAO,
HCOIIpEIeNICHHOCTh MPOrHO3a M3MEHEHUS YCIOBHI paifoHa M IUIOMAnKH

pasMmenienus INI3PO, BO3HUKHOBEHHM TeX WM MHBIX BHEIIHUX BO3AEHCTBHIT U
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IpOLECCOB M HX IMapaMeTpoB, a TakXe HeOoNpeAeNeHHOCTh YCJIOBUM
CYIIECTBOBaHHMs 4YeJloBeKa M €ro ImnoBefeHHs B oTAaleHHoM Oyaymem. Kak
NPaBWJIO, HEONpPEAEJICHHOCTH OmNpejieNieHUusl CLEeHapHeB 3BOJIIOIUH CHUCTEMBI
3axopoHeHus PAO oneHHBalOT KaueCTBEHHO.

103. HeomnpeneneHHOCTh Mojeneit sBnsieTcs CIEACTBUEM HECOBEPIIEHHBIX
anmpoKCHMAaLHi pealbHOCTH, HEH30eXHO cojep)kalux B cebe MpHONIKEHUS U
YHpOILIeHHUs, U 00ycnoBjieHa HECOBEPLIEHCTBOM 3HAHUS CHCTEMBI 3aXOPOHEHHS
PAO u nmpoueccos, npoxoasmux kak B [II3PO, Tak u 3a ero npenenamy, a TaKke
CJIEICTBUEM YMPOIEHHUI, NONYyIIeHU M HAeaTU3alUU CIOKHBIX MPOLIECCOB U
SBIIEHUM, NMPOUCXOAAINUX B pacCMaTpUBaeMoOil cHCTeMe, HEeONpeNEeIeHHOCThIO U
MOTPEMIHOCTRI0O NapaMETPOB MOJIEJIM, HAyaJbHBIX M TPAaHUYHBIX YCHOBHH H
OrpaHU4YEHHOH TOYHOCTHIO YHCJEHHBIX METOJOB pelIeHHs MaTeMaTHYeCKHX
YpaBHEHHUi, OMUCHIBAIONIUX [TOBEJEHHE pacyeTHONH MOJENH B LIETIOM.

104. HeonpeneneHHOCTh (TOTPEIHOCTS) MCXOMHBIX NAaHHBIX MU BXOIHBIX
napaMeTpoB MOTYT OBITH CBA3aHBI C HEMOJHOTON HMH(OpMAaLUH, HETOYHOCTBIO MX
9KCIIEPHMEHTAJIBHOIO HM3MEpEeHHH, a €CINM MCXOJHble JaHHblE HIH BXOJHBIE
napaMeTpsl MOJNY4alOT pPacyeTHBIM MyTEM B  XOAE€  MAaTEMaTHYECKOro
MOJENHPOBAHUA, C HEONpPENENeHHOCTSAMH, TMNPUCYIIUMHU COOTBETCTBYIOIUM
MaTeMaTU4YeCKUM MOJEIAM.

HeonpezneneHHOCTs  HMCXOHNHBIX JAHHBIX W BXOOHBIX [ApPaMETPOB
PEKOMEHIYeTCs OLIEHMBATh KOJWYECTBEHHO C YYETOM pe3yJbTaTOB aHaln3a
YYBCTBUTEJIIbBHOCTH COOTBETCTBYIOLUX MOJIENEii K JaHHBIM BeJIMUHHAM.

105.Ilpn ananu3e HeompeaeneHHOCTeM (MOrpemIHOCTEN) pE3yJBTATOB
NPOrHO3HOTO pacyeTa pPEKOMEHAYETCS YYMUTBHIBaTh, YTO MPH MOIEITHPOBAHHH
NIOCNIEIOBATENIBHOIO  pAfla TPOLECCOB  PE3YNbTAThl PAacyeTOB IpeNBIAYIIEro

npouecca ABIAOTCA MCXOAHBIMU OAaHHBIMH JUIS pacyera MOCIEAYIOLIETO. B stom

ciiyyae obe COCTaBJIAIOIIUE HEONPEACNICHHOCTH pPacCUYETHBIX BEIWYHUH TEM

CYLICCTBCHHEE, YeM Oonbiee KOJIHYECTBO npoueccos BOBJICUCHO B

MOIEITHPOBaHHUE.

106. Ilpn ananu3e pe3ynBTATOB NPOTHO3HBEIX PAcyeTOB B LENAX OLIEHKH
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CTENEHH BJIMAHUA HUCXOAHBIX JAHHBIX U BXOAHBIX MapaMETpPOB MaTeMaTHYECKOH
MOJENH Ha IOBEJEHUE MojJeNed W pe3yibTaT MOEIHPOBAaHHA PEKOMEHAYETCH
ONpeJEeIUTh OTHOCUTENbHYIO BaXXHOCTh IIPUMEHSEMBIX MCXOAHBIX MAHHBIX H
BXOAHBIX NTapaMeTPOB MO CTENEHH BJIUSHUS NMPUCYIHUX UM HEOIpeNeIeHHOCTEN U
IIOrpelIHOCTENl Ha HEONpENENICHHOCTH W IIOTPEeLIHOCTH pPacyeTHHIX BEIHYHH,
BBISIBUTH HauOoJiee 3HaYHMEIe TaHHBIE U NapaMeTphl U OLIEHUTh KaUeCTBEHHO HIIH
KOJIMYECTBEHHO UX BIUSHHE Ha PE3yJIHTaThl pACYETOB, YTO BBHIMOJIHAECTCA B paMKax
IPOBEICHUSA aHalu3a YYBCTBUTENBHOCTH COOTBETCTBYIOIIMX MaTeMaTHYECKHX
Mozeneu.

107. Ins HauGonee BaXKHBIX MO pe3yJbTaTaM aHAIN3a YYBCTBHUTEILHOCTH
MaTeMaTHYEeCKOH MOIENM B LENAX IOBBIMIEHHS JOCTOBEPHOCTH M TOYHOCTH
pe3ynbTaTOB MOZIEIHMPOBAHMSA PEKOMEHIYETCS MNpU MOCIEAYIOIHUX HTepauusx
OLIEHKU JOJITOBPEMEHHOM 6e30macHOCTH [M13PO HCII0JIB30BaTh
3KCNEpUMEHTAIBHEIE JNaHHBIE, B TOM YHCJIE MOJy4YeHHble B XOJ€ HATYypPHBIX
HCCIIE/IOBAHUM, PaIHallHIOHHOTO KOHTPOJISI © MOHHTOPHHIA CUCTEMBI 3aXOPOHEHHUS
PAO.

108. B nensax cHuxeHus HeonpeaeleHHOCTeH (IOTPEIIHOCTEN) pe3yIBTaTOB
OLEHKH  JonroBpeMeHHON OesomacHoctH IIMI3PO  penmecoobpasno mpu
BBINIOJTHEHUU pAacyYeTOB HCIOJIB30BaTh IOAXOJBI, OCHOBaHHBIC Ha TMPHMEHEHHHU

nnbo HaubGonee KOHCEPBATHBHBIX 3HAQUEHHH HCXOMHBIX AaHHBIX, NapaMETpoB,

JOMYIEHUN HIH NPEANONOKEHHH, TH00 NOCTOBEPHON HH(OPMAIIMH, B TOM YHCIIE

HCNOJB30BaTh pPEATUCTHYHBIE 3HAUYEHUSA MCXONHBIX JAHHBIX H  BXOJHBIX
napamMeTpoB Moneneﬁ, MOJYYCHHBIC HJIH ITOATBEPKACHHBIC 3KCMIEPUMECHTAJIIBHO, U
CTPEMHTBCA K CHHXXCHHUIO HEOIPEAEIIECHHOCTH B MPOrHO3HUPOBAaHNH TTOBCOCHUS
CHCTEMbI 3aXOpPOHCHHUS PAO u pacCMaTpHUBaE€MBIX NMPOLUECCOB NMYTEM NMPOBCACHHS

COOTBETCTBYIOIIUX TCOPETHYECKUX U JKCHNEPUMECHTANIBHBIX HCCIIEAOBaHMH.
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IMPUJIOXKEHHUE Ne 1

K pyKOBOJICTBY 10 6€3011acHOCTH IIpH

HCIIOJIE30BaHUH aTOMHOMH 3HepruH «OLeHKa
NoJroBpeMeHHoH 6e30MacHOCTH MyHKTOB
NPUNIOBEPXHOCTHOI'O 3aXOPOHEHH

PaANOaKTUBHEBIX OTXOAOBY», YTBEPKIAECHHOMY

npukazom QenepanpHoii CrykObI 110

3KOJIOTHYECKOMY, TEXHOIIOTHYECKOMY U
aTOMHOMY HaJ30py

OT/45apt20/4_T. No 57/

Binok-cxema HTCPAITHOHHOIO MMOAX0AAa K OLICHKE nonronpemeﬂuoii
O0e3onmacHOCTH MYHKTOB IIPHNOBECPXHOCTHOI'O 3AXOPOHEHHHA

Conocrasnenue
€ kpuTepuamu/noxaszatensm
GesonacHocTi

P2aAHOAKTHBHBIX 0TX010B

OCHOBHbIE MONOXEHUA

A

oueHku GesonacHocTn

A 4

CUCTEMbI 3aX0pOHEeHNA

Onucanue

A

PAOC

v

Paspabotka n
obocHoBaxue
cuyeHapues

A

'

peanu3sauua moaeneit

Pa3pabotka u

A

Yy YTouHeHue

MNpOrHo3HLIA pacueT n COCTaBNAIOU{NX OLEHKN
aHanu3 peaynsTaTon GesonacHocT

ha

Bepudukauua
mogenu

Heobxoaumocts
YTOUHEHUR

Het
PesynbTar oyeHku GeaonacHocTu
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[MPUJIOXXEHHUE Ne 2

K PYKOBOACTBY IO 6€30MacHOCTH NpH

HCIIOJIb30BaHHH aTOMHOI 3Heprun «OLeHKa
IOJIFOBpEMEHHOI 6e30MacHOCTH ITyHKTOB
MIPUIIOBEPXHOCTHOI'O 3aXOPOHEHH

PaZiMOAKTHUBHEIX OTXO0BY», YTBEPXKIACHHOMY

npukasoM DenepansHoii ciyxObI 110

3KO0JIOTHYECKOMY, TEXHOJIOTHYECKOMY U
aTOMHOMY Haz3opy
OTH eae St 204 1. No F57

Hepeqeﬂb HCXOAHBIX JAHHBIX NJI OLHCHKH nonronpemenﬂoii 0e3omacHoOCTH
NMYHKTOB IPHAOBEPXHOCTHOTO 3AXOPOHEHHA PAAHOAKTHBHBIX 0TX0/10B

1. cxonusle  pgaHHBle,  XapakTepusyiomue  0o0nacTe  HMCTOYHHKA
PaAHOHYKJIMIOB, BKIIIOYAIOT CIEAYIOIHE CBEICHUS:

obvem (Macca) PAO;

NpoHCcXoXIaeHue, pusnueckas dopma u Bug PAO;

dusMyeckHe MW XUMMYECKHMe XapakTepucTuki PAO (B Tom umcie
Mopdonoruyeckuit (xumuueckuii) cocraB PAQO, comepxanHue cBoGOaHOI

YKUOKOCTH, CKOpOCTBh BBRIIIICIIAYHBAHNA, CKOpPOCTBh ra3006pa30BaHn51

(raaom:menemm) H COCTaB 06p33yIOIIII/IXC}I rasoB, ropr4ecTs, COACPKAHHE

JIETKOBOCIIJIAMEHSAIOIMXCS, CaMOBOCIUIAMEHSIOIIUXCS, OKHCHAIOMIMX M HHBIX
NI0’KapOB3PEIBOOMNACHEIX  BEIUECTB, COAEpKAaHHE OpPraHH4YeCKMX THHIOMMX,
OHONOTMYeCKH aKTUBHBIX M Pa3jaralolUXcs BEIECTB, COAEPKAHHE KOPPO3HOHHO-
aKTHBHBIX, KOMITIEKCOOOPa3yrOmHNX U XUMHYECKH TOKCHYHBIX BELIECTB);

panuanuoHHele xapakTepucTHKU PAO (ynakoBok PAO) (panuoHyKIHIHBIH
COCTaB, yJie/IbHasl, IOBEPXHOCTHAsA ¥ CyMMapHasi aKTUBHOCTE; COAEpPXKaHHeE AAEPHO
OMAcHBIX JENAMIMXCS HYKINI0B, paqUOaKTUBHOE 3arpasHenne (o6beMHoe U (HIIH)
MIOBEPXHOCTHOE 3arpsi3sHEHUe));

xapakTepucTHkH dopmbl PAO, koHTelinepoB u yrnakosok PAO:

MaTepHasl, MaccorabapuTHbIE XapaKTEPUCTUKH, KOHCTPYKIIUS;

NPOYHOCTHEIE, PUNBTPALHOHHBIE U COPOLIMOHHEIE CBOMCTBA;

OTCHECTOMKOCTE;

TCIIJIOBBIACIICHUE,
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CKOPOCTH U MEXaHH3MEI pa3pyLIeHus (ferpafanuin);

napaMeTphl, ornpenensiomuye B3aUMoO/JIeficTBHE pPaguoaKTUBHOTO
COIEp)XUMOro ¥ MatepuasioB OapbepoB GesomacHoctu IIII3PO, mpuBoasmue K
CHIKEHHIO M3OJIMPYIOIIMX CBOMCTB OapbepoB Ge3omacHocTH  (HampHMeD,
BCJIEICTBHE ra3006pa3oBaHus, KOPPO3HH, OHONOrHYECKHX IIPOLIECCOB):

rapaMeTphl, ONMpeleNAioiie BRIXO [103000pa3yloluX PaaHOHYKIHIOB U3
PAO u III13PO:

PacTBOPUMOCTE pagroakTHBHOTO cozfepxumoro PAO;

CKOPOCTh BHIIENAYNBaHUs (BBHIX0JA) PagHOHYKIHAOB U €€ HU3MEHEHHE CO
BpeMeHeM;

CKOPOCTh ra3o06pa3zoBaHus, 00beM M CKOpOCTh BBIXOAa 0Opasyromuxcs
rasos;

CKOpPOCTh CMBIBAa PaJHOHYKJIMJIOB C 3arpsA3HEHHBIX TOBEPXHOCTEH YIIaKOBOK
PAO (neynakosanHbix PAQO);

XapaKTepUCTHKH, Olpefesiomue o6pa3zoBaHie KOMIIJIEKCHBIX COEMUHEHH],
NepeHoC PpagHOHYKIHIOB B KOJUIOWAHOI ¢opMe, BhIMajgeHHe B OCAIOK M
kpuctainuzamuo PAO.

IIpu omnpeneneHWH HCXOAHBIX JAaHHBIX, XapaKTepHU3yOIMX 001acTh
HCTOYHHMKA PaguOHYKIMIOOB &N skciutyatupyemsix I[ITI3PO, pexomenayercs
yuuTeiBaTh coctosiHne PAOQO, ¢opmel, koHteliHepoB u ynakoBok PAO u ero
H3MEHEHHUE CO BpEMEHEM BCIIEACTBHE NPOLECCOB, MPOHUCXOJALIMX B CHCTEME
3axopoHeHus PAO.

2. UcxonHple naHHBIE, XapaKTepusyloliue HmxeHepHylo uacts [II3PO,
BKJIIOYAIOT:

COCTaB U XapaKTePHCTHKH CHCTeMBI 6aphepoB 6€30MacHOCTH;

KOHCTPYKLIUIO U T€OMETPHYECKHEe XapaKTepUCTHKH 6apbepoB Oe30MacHoCTH;

KOHCTPYKLMOHHbIE MaTepUAIIBL;

3allMTHBIC, [IPOYHOCTHBIE, H3OJHPYIOLHE XapaKTEpPUCTHUKH OaprepoB

6e3OHaCHOCTI/I, B TOM YHCJIE OTHOCAIIHECA K HX IIOJIFOBpeMCHHOﬁ CTaOHJIIBHOCTH B

YCIOBHAX 3aXOPOHECHUA:
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MeXaHHU4eCcKHe, paJItalliOHHbIE U TEMJIOBBIE HATPY3KH,

THIPaBIMYECKHE U THIPOre0OrHYECKHE MPOLIECCHI H YCIIOBUS,

XUMHYECKUEe U FeOXUMHUYECKHE NMPOLIECCHl U YCIIOBU,

OMOXUMHUYECKHE NIPOLECCH] U YCIOBHS;

TepMHUYECKHE ITPOLIECCHI U YCIOBHUS;

MeXaHHU3MBI U YCIIOBHS pa3pylleHus (erpajaiyu).

VicxomHble OaHHBIE, XapaKTepH3yIOIHe CBOHCTBA KOHCTPYKIHOHHBIX
MaTepualioB WH)XeHepHbix OaprepoB IIII3PO, ux 3amMTHEIE, TPOYHOCTHEIE U
H30JIUPYIOIINE CBOMCTBA U H3MEHEHHE CO BPEMEHEM BKIIIOYAIOT, B TOM YHCJIE:

MOPHUCTOCTD, INIOTHOCTB;

BOJONPOHHUIIAeMOCTh (K03 b HUIIHEHT QHIBTPALUM);

a¢pdextnuBHbt K03 GHUKMEHT AHGOGY3HH OCHOBHBEIX H03000pa3yIoNHX
PaAUOHYKIIHIOB,;

k03¢ GUIIUEHT pachpeieNeHus A03000pa3yloluX pagHOHYKIMIOB B
MarepHanax MHXeHepHbIX 0apbepoB,;

CKOPOCTHh KOPpPO3HWH METAJUIMYECKUX 3JIeMEHTOB (apMaTyphl, KOHCTPYKLHH,
KOHTeHHEepOB).

Ilpn onpeneneHMM HMCXOMHBIX HAHHBIX, XapaKTEPU3YIOMIUX HHXEHEPHYIO
yacTh IKciutyatHpyemslx [IIII3PO, pexkoMeHayeTcs y4YWUTHIBaTh COCTOSHHUE
6aprepoB 6e3omacHocTu IMII3PO u uX H3MEHEHHE CO BpPEMEHEM BCIIEACTBHE
TIPOLIECCOB, IIPOUCXOALINX B cucTeMe HHxeHepHbIx 6apbepos [MT13PO.

3. Ucxonueie JaHHBIE, XapaKTepusylouue reonoruuecKue 7§
THAPOre€0JIOrHYECKUE XapaKTEPHUCTUKHU MOPOJ, He M3MEHEHHBIX U U3MEHEHHHIX B
nporiecce coopykeHus u akcmiayartauun [ITI3PO, Bkmroyarot:

THIT U MMHEPAJIOTMYECKHI COCTaB MOPOJ, UX nerporpaduueckoe OnycaHue;

IJIOTHOCTB, HOPUCTOCTH U BJIAXKHOCTH NMOPOT;

MOIIHOCTB OT ocHoBanus IITI3PO 110 BOJOHOCHEIX FOPH3OHTOB, B KOTOPHIX
TIPOMCXOANT MUIPALUs PaIUOHYKITH/IOB;

MOIHOCTH HEHACHIILIEHHOH 30HKI (30HBI a3palliH);

MOMHIHOCTH pacCMaTpUBAE€MBIX BOXOHOCHBIX 'OPH30HTOB;



42

XHMHYECKMH  COCTaB  MOA3EMHBIX  BOJA,  KHCJOTHO-IIENOYHBIE U
OKHMCJIUTENHHO-BOCCTAHOBUTEIIBHBIE YCIOBUS CPEMEI;

paTHOHYKIHIHBI COCTaB BOJ;

BEJIMYMHY HAMOPOB IS pacCMaTpUBaeMBIX BOJAOHOCHBIX TOPU30HTOB;

ko3 uuueHTs  QuabTpanuM U PaccMAaTpHBaeMBIX  BOIOHOCHBIX
TOPU3OHTOB U JUIs 30HBI adpalllH;

K03 GHUIHEHTH MexK($a3HOro pacnpeneNeHus palMOHYKIIHAOB B IIOPOAAX;

K023¢GHULHEHTHI TPORONBHOI U NOoTepeYHON AUCTIEPCHH,

k03¢ dunueHTH quddy3un B pacCMaTpUBaEMBbIX BOJOHOCHEIX TOPH3OHTAX U

pa3meNsIONIUX TOJIax (BOJOYIOPHBIX TOPH30OHTAX);

XapaKTEPUCTHKY BOJOYHOPHBIX TOPH3OHTOB (MHHEpaIOTHYECKHH COCTaB,
riiyOuHa 3ajeraHusi, MOIIHOCTh, IUIOTHOCTh, MOPHCTOCTb, BJIAXKHOCTH, HAJIHYHE
($UABTPAIMOHHBIX OKOH).

s axkcrmyatupyembix IINI3PO pekoMeHayeTcss y4MTBIBATH BO3MOJKHBIE
W3MEHEHHUs TpUBENCHHBIX HMCXONHBIX JAHHBIX CO BpEMEHEM B CBi3H C
N3MEHEHHUSIMH Fe0JIOTHYEeCKHX U THAPOreoIOTHYecKUX YCJIOBUH B OmmxHel 30HEe,
BEI3BAHHBIMH COOpPYXEeHHeM U dkcruryaranuei ITTI3PO.

4. VicxonHele AaHHBlE, XapaKTepH3yloliue ycioBus (paifoH U IUIOIAIKY)
pasmentenus [ITI3PO, BkimrouaroT:

JaHHele O (Qu3MKo-reorpaduyeckux YCIOBHUSX: Kapra penbeda,
reoMop(osIoTHYecKas XapaKTepPUCTHKA paifoHa, METEOpONIOTHYECKHE JaHHBIE
(KOTM4YecTBO OCanKoOB, paclpelelieHHe OCaJKOB B TeYEHHE roja HCIapeHwue,
CpeHEronoBasi M CpEOHECE30HHAas TeMIlepaTypa Bo3ayXa, npeobianaromiee
HampaBlieHHEe BETpa, NIyOWMHA npoMep3aHus WIM OTTAaWBaHUA), OMHCAHHE
NOBEPXHOCTHBIX BOJOEMOB U BOAOTOKOB, MOIYJb IIOBEPXHOCTHOTO CTOKa
paccMaTpMBaeMoOro paioHa;

re0JIOTHYECKHE JAHHBIE: FeO0JIOTHYECKHE, CTPYKTYpPHBIE U TEKTOHHYECKHE

KapThbl, I'€OJIOTHYCCKUE pa3pe3El, c*rpamrpaqmqecxne KOJIOHKH, XapaKTCPUCTUKH

TOPHBIX IOPON;
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THApPOre0JIOTHYECKHe JaHHBIE: KapTbl, THAPOreoJIOTMYECKHE pa3peskbl,
omucaHue o0JacTeif NUTAHHUA M pPasrpy3Kd MOA3EMHBIX BOJ, HalpasliEHUE
JBHXXEHHA TIOTOKA, JaHHbIE PEXXUMHBIX HaOmoneHui 3a IUHAMUKOH, XUMHUYECKUM
U PalMOHYKJIUIHBIM COCTABOM,;

JaHHBle O  BO3MOXKHBIX  BHEIUHMX  BO3AEHCTBHAX  IPHPOIHOIO
MIPOHCXOXKIEHUA (HampuUMep, 3eMJIETPACEHHs, CMep4H, 3aTOIJIeHHsA, 3SpOo3ud,
KapcToBO-cY((O3HOHHEIE NIPOLIECCHI);

JaHHBIE O  BO3MOXHBIX BHEIIHHX  BO3MEHCTBUSAX  TEXHOIEHHOIO
IIPOMCXO3KAEeHHS (aBHaKaTacTpodsl, BHELIHHUE MOXAaphI, B3PBIBHI);

nemorpa(bnqecxné JNaHHble (YHCJIIEHHOCTh M IUIOTHOCTH HAceJeHHd B
npeAenax 30HBI HaONIOAEHHS, XapaKTep 3eMile- U BOHOMNOJIB30BAHHUS, PAalLMOH

IMUTaHHUA HaceneHm{).




TMTPUJIOXXEHUE Ne 3

K PYKOBOJCTBY MO 0€30MacHOCTH NpH

HCIIONIE30BaHUH aTOMHOM 3Hepru# «OueHka
JIOJITOBPEMEHHOI 0€30MacHOCTH IyHKTOB
IIPUIIOBEPXHOCTHOIO 3aXOPOHEHHUA

PaIilOaKTUBHBIX OTXOJI0BY», YTBEPKIAECHHOMY

npukasoM QPenepanbHoii ciryx6bI 10

3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY H

aTOMHOMY Hafi30py
0'1’//&:%&420_@ r. Ne ff/

lemepbl MoaeJeii HCTOYHHKA, (l)llJIprallHll NMOA3€EMHLIX BOA H MEpPEHOCA
PAAHOHYKJIHIAOB ¢ MOA3€MHBIMH BOAAMH, IPHMEHAEMbBIX IIPH OHEHKE
IIOJll'OBpeMEHHOﬁ 0e30MmacHoOCTH NMYHKTOB MNPHMNOBEPXHOCTHOIO 3aXOPOHEHHHA
PaAHOAKTHBHBIX 0TX0A0B

1. Moaesib HCTOUHHKA 3arpsi3HeHHs
BrimenaynBanie paguoHyknuaoB u3 matpuubl PAO paccMaTpuBalOT Kak

ACCTPYKIUHNIO, KOTOpasa OIMUCBEIBACTCA YPAaBHCHHEM KHHETHKH NIEPBOT'0 NMOpAAKa:

dac q
= = —AC—AC, (1)

rae: C — koHUeHTpanus, Kr/M’; AC — u3MeHeHHe KOHIEHTPAlllH 3a CUeT

BBIXOZA, KI/M -To1; A — KOHCTaHTa CKOPOCTH JecTpyKuuH (pacnana), 1/rom.

2. Moaenn (l)ﬂJ]prallHH MOA3CMHBIX BOX

l'upponuHaMuyeckas MozeNb reoMILTPALIMOHHOTO MOTOKA MPEACTaBIsET
co6oii ero omucaHue ¢ MO3ULNK MATEMATHYECKON QU3NKN M BKIIOYAET YPaBHEHHE
ABHXEeHUA (OCHOBHOH 3aKOH (MIBTpalLMK), YpaBHEHHE Hepa3phiBHOCTH (6ananca)
IIOTOKA, YPaBHEHHA COCTOSHMS, CBA3BIBAIOIIHE HANpPXKEHHS W JaedopManuu
nrnacra, a TaKKe YCJIOBHSA ONHO3HAYHOCTH, COCTOSIIME M3 HAYAJIBHBIX M
rpaHMYHBIX yCIIOBUIi mpolecca.

2.1. OcHoBHEIE ypaBHEHHs MOAENH (QHUIBTPALMH TOJ3EMHEIX BOJ

YpaBHeHHe IBHXECHHUS Ul QUIBTPALHOHHOIO IIOTOKA MpeaCTaBiseT coboil
MaTeMaTHYeCKyl0 3alMcCh OCHOBHOTO 3akoHa ¢unbTpanuu (3axkoHa Jlapcu),
KOTOpPBIA CBA3BIBAET pacxol (GHIBTPALHOHHOTO MOTOKA C TMOTEPSIMH Hamopa,

XapaKTCPpH3YIOMWMH 3aTpaThl OHEPrUM IIOTOKAa. Cornacho 3aKOHY I[apcn, B
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OCHOBHO# 00jacTH QWJIBTpaUUH CYMECTBYET JHHEHHas CBA3b MEXIY PacxojoM
NOTOKa W TajgeHueM (rpagHeHTOM) Hamopa. Belpaxas rpaJueHThl Hamopa B
o0obmennoit  ¢opMme 3akoHa Jlapcu yepe3 ero  NpPOM3BOAHBIE IO
COOTBETCTBYIOLIMM HaNpaBleHHUsSM, BHIBOAAT ypaBHEHHUS ABIDKEHHMA. B moToxe
TIOCTOSIHHOM IUIOTHOCTH KOMIIOHEHTHI cKopocTell ¢unptpauun vy, 3y, 9, — mo

HanmpaBJICHUAM KOOpAHUHAT X, Y, Z — B aHU30TPOITHOM IJIaCTE UMEIOT BBIPAXKCHHCE!

6H 6H 6H

19x = —kx'a" 19y = —ky'a’ 02 = - Z8, 0 (2)

rae: H — Hanop, M; k, k, k; — xoabduuuenTsl ¢uIBTpaLuy, M/CyT, 1O
HalnpaBleHUSIM KOOPAUHAT X, Y, Z.

VYpaBHEHHS HEPa3pHLIBHOCTH ONUCHIBAET MaTepHalbHBIN OanaHC IMOTOKa.
CyMMapHOe W3MEHEHHe MaTepHaTbHOTO KOJMYECTBAa BOABI HPH MPOXOXKIECHHH
IIOTOKAa 4epe3 DJIEMEHT NPOCTPAHCTBA MO PA3JIMYHBIM HANpaBIEHUSAM JIOJIKHO
KOMITEHCHUPOBAaThCA H3MEHEHHEeM KOJMYecTBa BOJBI, COJEepXKalleiicds B 3TOM

3NIeMeHTE. Y paBHEHNE Hepa3phIBHOCTH NPEACTABIAETCS B CJIEAYIONIEM BUIE:

_ 008 _ 308y) 9(%) __ 1 3(re) 3)
ax ay oz 1+ at >

T7ie: Y — yeNbHbI Bec MOpoIbl, KI/M°; € — KO3 (HIHEHT OPHCTOCTH.
JuddepeHiansHoe ypaBHeHHe (HIBTpALUM OMMCHIBAET paClpenesieHHe

Haropa (aaBiieHus) B QHIBTPA{HOHHOM MOTOKE:

N5 = () 5 (0 35) + 5 () “@

rae 1* — ko3 GHIMEHT YIPYroeMKoCcTH, M .

HavanpHple yclioBHs OTBEYAIOT MCXOJMHBIM HamopaMm B Ipexeniax o0J1acTH
(GunBETpanMu M 3aal0TCSL BO BCEX TOYKAaX B BHIE M3BECTHOH (yHKIHH KOOPIHHAT.
HavanbHele yclOBHS TpPUMEHAIOTCS TpPH MCCIENOBAaHHH HECTAallMOHAPHBIX
HPOLIECCOB.

I'panuyHble ycnoBus B reoQHIBTPALIMOHHBEIX pacyeTaXx 3aJaloTcs Ha
rpaHHUIaX MOTOKA B (opMe 3amanus Harmopa (YCIOBHe MEPBOro poja), rpagueHTa
Hamopa WM pacxoia MnoTtoka (yClIOBHE BTOpPOr0 poja) WM HX JIMHEHHOMH

KOMOMHaIMHU (YCJIOBHE TPETHETO POAA).
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2.2. GunpTpanys B 30HE a3palu
CrneunduyeckuM NpPU3HAKOM 30HBl  a’palldd  SBJIAETCA  HENOJHOE
BOJIOHACHIIIIEHHE, TECHO CBSI3aHHOE C MIPOSBICHUEM KallUJUIAPHBIX CHIL.
[Ipn rpaBUTaLIOHHOM BJaronepeHoce B 30HE HENOJHOrO0 HaCHIMIEHUA
CKOpPOCTh (DHUIIBTpAlLMH ONpeNeNseTcs 3aKOHOM, MIEHTHYHBIM 3aKkoHy J[lapcu, B
KOTOPOM KO3(G(HIHEHT MNPOMOPIHOHAIBHOCTH CYHIECTBEHHO 3aBHCHT OT

BJIa’KHOCTH.

9= koo, Q)

roe k, — xo3dduuMeHT BIaronepeHoca B 30HE HEMOJHOIO HACHIIEHUS
(ko3 punreHT GUnbTpaLMK), M/CyT.

U3 Teopernueckux cooOpakeHHi M aHaJM3a 3KCIIEPUMEHTAIBHBIX JAHHBIX
ClefyeT, YTO 3aBUCHUMOCTh Ko3(dHlHMeHTa BlaromepeHoca OT OTHOCHUTENBHOI
BIIAYXHOCTHU HMeEET CTEeNMEeHHOM XapaKTep BUAA:

ka) = kq,(_f)n , (6)

rae kg — xoshduiueHT BnaromepeHoca NpH IOIHOM BOAOHACHEINICHHH
(xoaddunuent punsTpanun), M/CyT.
wW—wg

W=

()

rae: W — OTHOCHUTeNLbHas BJIQ’KHOCTh, W — TEKYIIEEC BJIArocoJcprKaHue

(Dn—(l)o ’

cB00OOIHOM (HECBA3AHHOI) BOBI; W — BIAXKHOCTH, IPH KOTOPOI JIBHXXEHUE BJaryu
NPaKTHYECKH OTCYTCTBYET; W, — MOJIHASA BJIAaroeMKOCTb.
Jl1s oKasaTens CTeNeHH peKOMEHIYETCS UCIOJB30BaTh 3HAYEHHA L = 3 +
4,
B ompeneneHHoM nuana3oHe M3MEHEHHS BJIAXXHOCTH MOKHO IMOJB30BaThCS
9KCIMOHEHIHAIEHON 3aBUCHMOCTBIO K03 duLieHTa pUIBTPAIMH OT BIAXKHOCTH:
k= kq,e‘“(“’O‘“’), 8)
Tie 10 JIMTEPATYPHBIM JaHHBIM NpUHUMaT X= 20 — 70.
B Teopun BnaromepeHoca 0OBIMHO BMECTO BBICOTBI JABJIEHHS HCIOJB3YETCS
BEIMYHHA JaBJI€HHS BCACBIBaHUSA. 3aBUCHUMOCTh KoddduuueHta GUIBTpauuu

(BnaronepeHoca) OT NaBJICHHUA BCaCbIBaHHUA PEKOMEHAYETCs BBIpAaXX€HHE:




47

k¢ 9
rae: = —h,: | — naBieHue BCACHIBaHHsA, M; h, - BeIcOTa naBieHus, M;

napamMeTp m AJjif N€CKOB MIpHHUMAalOT paBHbBIM 2, JJIA TSKEJIBIX CYTIIHHKOB — 4.

YpaBHeHHEe BEpTHKAJILHOrO BlIaronepeHoca:
] ( am) ok, _ dw (10)

zPo3)t 5 =5

rae D, — xanumnsgpHas auddysuBHOCTh, WM AHGGY3UBHOCTE MTOYBEHHOM
BIIarH, M2/CyT.

CkopocTh HHOUIBTPALHOHHOTO NPOCaYUBaHHU PACCUUTBIBAETCA:

‘91 = u;/n ’ (11)
o) e

rae: 9; — cKOpoCTh HH(MHUIBTPAIIMOHHOrO TpocayMBaHHs, M/CYT; W —

UHTEHCHUBHOCTbH JIOXKAEBaHU, M/CYT; (), — HaYaJIbHOE 3HaYEHHE BIaXXHOCTH.
IIpu n = 3 moiy4eHo peuieHue:

9 =—"|w2k,. (12)

Wo
IIpy MHTEHCHBHOM NpOTEKaHUH IPOLIECCOB BJAronepeHoca CyIIEeCTBEHHO
NPOSIBIAETCA HEYNOpANOYEHHass HEOAHOPOAHOCTh CTPOEHHUS 30HBI aj’pauuu,
KoTopas oOycnaBnMBaeTCs JIMTOJOro-aManibHOH HW3MEHYMBOCTBIO  OpOZ,
HaJIMYHEM XOJIOB 3€MJIEPOEB M OCTATKOB pacTeHUid. [{ns ydyera 3toro ¢akropa npu
MaTeMaTH4YECKOM OMHCAaHHUU BJIAroNepeHoca HCNOoNb3yeTcs MoAenb OJIOKOBOi
reTepOreHHON Cpelpl, aHAJIOTHYHOH cpefe C ABOMHOI €MKOCThIO. BiusHue

FETCPOrcHHOCTH Inmopox 30HbBI a’spalMd Ha  MNPOLECCEI I/lH(l)I/IJII:TpaLIPII/I

MOATBEPKMAACTCA CYILICCTBYIOIIMMH OaHHBIMH O HOBOJIBHO pe31<oﬁ TUIOIAAHOM

HEPAaBHOMEPHOCTH nmbnmﬂ'paunn.

3. Mogesib noa3eMHOii MHTpalHH PAAHOHYKJIHIOB

FHIIPOJIPIHaMH‘{CCKHe OCHOBBI MHI'pallMH ITIOA3CMHEBIX BOJ 6a3pr10TC}I Ha

NNpEACTaBICHUH O TEIUIO- K MAacCONEPEHOCE B MOA3EMHBIX BoJax.
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3.1. OcHoBHBIE YpaBHEHHS MOA3EMHOI MUIpALIUU

3.1.1. KoHBeKTHBHEIl IEpEHOC
BaxneitmuM  dakTopoMm B MUrpalMd MOA3EMHBIX BOJX  ABJAETCH

KOHBEKTUBHBIIf NepeHOC YacTHl] BOAB! (MIBTPAIlHOHHBEIM NMOTOKOM. B KayecTBe
OCHOBHOH XapaKTEpUCTHKH CKOpPOCTH KOHBEKTMBHOIO II€pEHOCA HCIOJIB3yeTCs
NedCTBUTENbHAs CKOPOCTh GHIBTpPallMH U, KOTOpas NpeAcTaBiser coboit
OTHOLIIEHHE pacxoaa GIIBTPAlMOHHOT0 NOTOKA K ILUTOLIAU IO €ro MoNepeyHoro

CCHUCHHA H CBA3BIBAETCA CO CKOPOCTBIO (bpmm'paunn U COOTHOILIEHUEM:

u=—, (13)

Ng

Tl N, — aKTUBHAsI IOPHCTOCTH MOPOABI, KOTOPasi XapaKTePU3yeT YacTh 110D,
3aroJIHEHHBIX CBOOOAHO BOZOH, B OTNHYHE OT HOP, OTKPHITHIX A (PUIBTpaLMH.

IIpy nmoctaTOYHO IIMTENHFHOM B3aUMOJEHCTBHH TMOPOABI C PacTBOPOM,
HUMEIOLUM MOCTOSHHYIO BO BpeMeHH KoHUeHTpauuio C, 3aBUCHMOCTb MEXKIY
KOHIIEHTpaLueH KoMoHeHTa B pactBope C U Ha TBepHoit (pase N oka3sIBaeTCs A
JAHHOH TeMIepaTypsl OJTHO3HAYHOI1 U ONpeeNnseT BUI H30TEPMBI COpOIHY:

N, = f(O), (14)

rae Ny — copOIMOHHas eMKOCTb, ONpeAENsIoias npeaeisHO BO3MOXKHOE B
JAHHBIX YCIIOBMAX COJIepKaHME KOMIIOHEHTa B eAMHHIEe o0beMa MOopoasl
(PaBHOBECHOE C €T0 COfIep)XKaHHEM B PAacTBOPE), MIK/AM .

Ornomenne koHuentpauuitk N, u C cBasbiBaeT  KO3QQHIHEHT
pacnpenesieHus napel «pacTBop — nopozay. st HecopOHpyeMEBIX KOMIIOHEHTOB
K4= 0, nns xopomo cop6upyeMbix K, M°/KT, H3MepsieTcsl COTHAMHI U THICSYaMH

OTHOCHTEIIBHBIX €JUHUILI.

3.1.2. Juddy310HHO-KOHAYKTHBHEIIH IEpEHOC
CamonpounsBoNBHEBIH MepeHoC BellecTBa MOA HEHCTBMEM MOJIEKYJISPHBIX

CHJI BO3HHKACT IPH HAJIUYUM I'pagHEHTa KOHUECHTpAaIHuH. O6IIII’Iﬁ ITIOTOK BCHICCTBA

OPHEHTHPOBAaH B CTOPOHY YMEHbBILECHUA KOHLCHTPalUK U ONpPEACHACTCA 3aKOHOM

duxka:

ac
@by = —DmF; (15)
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rae: Qp, — obmmii moTok Bemectsa, Monb/cyT; Dy — kodhHIHMEHT
MoJeKysipHoil quddyzun, m7/cyT.; F| — pacueTHoe ceuenue, M2

MonekynspHas quddysus npossnsiercs npu GUIBTPaLH BOABI KaK GakTop
paccesHus, IeHCTBYIOMIMIA MEXAY JKUAKOCTAMH C pa3iM4YHOM KOHIEHTpaldeH Ha
¢ponte BeiTecHeHus. C MoNeKyApHOit Auddy3ueit acconuupyercs MeXaHH4eCcKas
aucnepcust (THApPOJHUCIIEpCHs), KOTopas oO0ycioBlI€Ha HEONHOPOMHOCTBIO IOJIS
neiicTByromux ckopocreil. OHa Takke MOoAUUHSETCS 3aKOHy (PHKa, HO C APYTHM
napaMeTpoM — Ko3(dduuuenroM MexaHudeckoit nucnepcuu Djz. Pasnuuaior
NPOAOJBHYIO W TomepedHyr ruapopucnepcuio. [IpomonsHas ruapoavcrepcus
OpHUEHTHpOBaHa II0 HAaMpaBJICHUIO TPAEKTOPUH KOHBEKTHMBHOIO  ITOTOKA.
ITonepeynas rumpoAUCHEPCH UAET NMEPIIEHAUKYIAPHO OCHOBHOMY HaIlpaBIIEHHIO
TiepeHoca, OHa MPHUBOAUT K (OPMHUPOBAHHIO OOBEMHBIX (OBYX- H TPEXMEPHBIX)
opeosioB paccesHus. IlonepeuHass nucnepcus sBNseTcs BakHEHIINM (aKTopoM
paccessHUs BEHIECTBAa, OTHOCHTENBHAS POJIb KOTOPOro BO3pacTaer (B OTIUYHE OT
NIPOAOJIBHOM QUCIEPCHH) ¢ yBeIMUeHHeM Macuitaba nepeHoca. biaronaps TakoMy
paccesHMIO HAET 3aMelJieHHe TIepeHoca B IpOJOJIbHOM HAaNpaBIC€HHH H
CrIaXMBaHME KOHLEHTPUPOBAaHHBIX pacmpefelieHHd B mpelenax BOIOHOCHOIO
TOPH30HTA.

AHanorus B XapakTepe TpOSBJIECHHA MONEKynapHo# muddysuu u
MEXaHUYECKOM JUCIEpCHH OOBEeOUHSAET HX B CYMMAapHBIH K03 dUIHEHT
aucrnepcuu D:

D = Dy + D,. (16)

B nmpunoBepXHOCTHO! 30HE NMpH 3HAYHTENBHBIX KOJEOAHHUSIX TEMIIEPATyphI
npossiseTcs TepMoanddy3us, cozgaronas NoToK MacconepeHoca noa AeicTBHeEM
rpajveHTa TeMIepaTyphl.

Tennosoii noTok noguuHAETCS 00LIEMY YPAaBHEHHIO TEIIONEPENAYH:

do
QT = _}\‘T(‘)d—l’ (17)
rae O — temnepaTypa B rpaaycax;

A7 — xoaddunuenT Temonposoaroctu, B/(M:°C).
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Ilpu pacyetax nmnepeHoca 3arpsA3HEHUs B BOJOHOCHBIX  INIACTAaX,
NpECTABIEHHBIX MHUCIEPCHBIMH IOPOJAMH, ONpeAeNsionlee 3HauYeHHE OOBIYHO
HUMeET KOHBEKTHBHEIA MEPEHOC 3arps3HSIOIUX MHTPAHTOB C (QHIBTPALHOHHBIM
MIOTOKOM, a pa3In4HEIe (OPMBI JUCIIEPCUH UIPAIOT MOAYHHEHHYIO polb. B cBs3M C
3THUM pacyeThl NepeHoca 3arpA3HeHUs MPOU3BOLATCSA, NMPEXIE BCEro, Ha OCHOBE
NPEACTaBIEHHUS MOJIS CKOPOCTEH MOTOKA, MPpUYEM I ONpeleleHUs HalpaBIeHHs
MOoTOKa TpeOyeTcs BHHMATENBHOE TMOCTpPOEHHE JIMHHUH TOKa M TPaeKTOpHiH
JBIDKEHHsT MHIPaHTa. YUYHUTHIBasg MEUIEHHOCTh IPOLIECCOB IMEpeHoca, OOBIYHO
IOMYCTUMO JMJIi MX pacueTa paccMaTpHBaTh reo(UILTPAalUOHHBIA IIOTOK Kak
CTauMOHapHEI (KBa3UCTALMOHAPHEIN), UMes B BUAY, YTO NPH 3TOM TPaeKTOPUU
OynyT coBnagaTh C JMHUAMH TOKa.

JUsa pacdyeToB CKOpOCTEl M BpeMeHH HepeHoca MHIpaHTa HCIOJIB3YeTCs
CXeMa  «IOPIIHEBOr0  BBITECHEHHS», COMIACHO KOTOpOM B  Ipolecce
B3aMMOBBITECHEHUS JXUAKOCTE1 B (DUIBTPAaLIMOHHOM TMOTOKE MpeAnojaraercs
MTOJIHOE HX 3aMENIEHHE B Ipefieliax KaXXIoro JIEMEHTA IOPOBOro NPOCTPAHCTBA.

3HauUUTENbHOE BIUSHUE HA TMPOLECCHl MMEpPEHOCa 3arpsa3HEHHS MOXET
OKa3plBaTh MOpodunbHas (GHIBTPALIMOHHAS HEOAHOPOAHOCTH MOTOKA IO
IPOHHIIAEMOCTH, KOTOopas oOycinaBiauBaeTci B OCaAOYHBIX MOpoJax HX
CIIOMCTOCTBIO, @ B KOPEHHBIX MOpoJaX — H3MEHEHWSIMHU TPEIIMHOBATOCTH H
BBIBETPEJIOCTH MO IITyOHHE.

CymecTByer nBa NPUHUHNHAIGHO pPa3IMYHBIX METOJA y4YeTa TaKoit
HEOQHOPOAHOCTH: METOox HEMOCPEeNCTBEeHHOM  peanM3aluH npoduns
IIPOHUIIAEMOCTH INPH pacyeTax paclpefieNieHUs CKOpOCTeit ImepeHoca [0
MOILHOCTH NMOTOKA H METOJ, ONOCPENOBAHHOIO yueTra npoduneit HEOMHOPOAHOCTH
B MOJICJIM KOHBEKTHBHO-AHUCIIEPCHOHHOrO IIEpeH0Cca, NPU KOTOPOM ONpPENENsIIOTCS
CpeHHEe 3HAYEHHA MO IIyOHHE MOTOKa COAEpXKAHHS MHIPAHTOB, a pacUETHBIE
3HaYeHus KodddHIMEeHTa IUCHEPCHH ONpeAeNsAloTCs MO JaHHBIM HATYPHBIX
HaOnofeHuit B aHAJIOTOBBIX YCIOBHAX. IlepBEI MeTOH SBIAETCA METOLOM

HenocpencraeHHoﬁ peanu3annu, H NpEeaACTaBJIACTCA, Kak IIpaBHio,

NPpCAIIOYTHTENBHBIM, IIOCKOJIBKY IIO3BOJIIET HaTh Oonee KOHKPETHYHKO OILICHKY
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BIUSAHUA TpPoGHUIBHOH HEOQHOPOJHOCTH Ha pacnpoCTpaHEHHE 3arpsA3HAIOLIHNX
MHUIPAHTOB 10 IIyOMHE MOTOKA, YTO OCOOEHHO Ba)XKHO NPH H3YyYEHHH MHUTpalUH
3arpsA3HEHHs] B TMOTOKaX OoJpiioif MolIHOCTH. BTopoit MeTon, Hepeako
paccMaTpuBaeMBIHi KaK OCHOBHOIf, 1eiecooOpa3sHO HCIOJIB30BaTh MPH pacyeTax
TepeHoca 3arpA3HeHHs B IOTOKaX HeGOJbIION MOIIHOCTH C HeyNopsmodeHHOH
HEOJHOPOIHOCTHIO, KOTOPAas HE MOXXET CXEMAaTH3UPOBAThCA KaK FOPU3OHTAIIBHO
CJIOHCTAas.

3arps3HeHHe MOA3EMHBIX BOJ MPOUCXOAHT OOBIYHO MyTeM HMHQUIBTPALUH
PacTBOPOB 3arpsA3HAIOIINX KOMIIOHEHTOB C MOBEPXHOCTH 3eMiIH. MICXOMHBIMU 1M
pacyeToB MHepeHoca TAKUX 3arps3HeHHil SBISIOTCS BEJIUYHMHBI HMHTEHCHBHOCTH
uHGUNbTpanuy (TUIOMAZHOT0 MUTAHUS) U KOHIEHTPALMH 3arpA3HAIONINX BEIIECTB
Ha BXOJI¢ B ITOTOK MOJI3EMHBIX BOJ — MOCJIe MPOX0XAECHUS 30HbI adpaluu. JlaHHbIE
BEJIMYHHBI MOTYT OBITH OMpeeNeHsl 0 pe3ybTaTaM CrielHalbHBIX HaOIIOACHHI,
a TaKk»Ke MaTtepualiaM o o6ObeKTaM-aHaloraM.

JUig  OlLleHKH TMOCTYIUIEHHS pPaJHOHYKIHAOB dYepe3 30HY ajlpaluH B
IIOJI3EMHBIE BOABI pacCMaTpUBaeTCs 3ajaya MaccolepeHoca B HEHACHINIEHHOM
30He.

YPaBHeHPIC KOHBEKTHBHO-AUCIIEPCHOHHOI0 NMEPCHOCA NOTOKOM BJIaru:

dw as _ 8 . 3C _dqC
ot TPam; =5, 0D = ——=—a(w+Ksv)C — Cey, (18)

rhe: pq — IIOTHOCTE CKeJeTa MOPOXBI, KI/M>;  — CKOPOCTh BEPTHKATBHOIO
mepeHoca, M/CyT; e, — MHTeHCHBHOCTE 0TGO0pa BIIard KOPHIMH PacTeHHi, M /CyT; Z
— rnyOuHa, M.

Jnsa 30HBI adpanuy, uMewouiell HEOMHOPOOHOE CTPOEHHE IIOTOKA II0
BePTHUKAIH, NPH 33JaHHOM HMHTEHCUBHOCTH WH(UIBTPAlMH W W TpPH HAJIHUYUH
NepeTeKaHus B IOJOLIBE MOTOKAa C MHTEHCHBHOCTBIO W, CKOPOCTh NoToka 9, B
BEPTUKAJILHOM HanpaBleHUH WU BpeMs MpPOXOXKAEHHSA MHIpaHTa depe3 i-Coi

OmpesieNseTcs CIeAYOMNME HOPMyIaMH:
T,
9, =w—Ww+w,) 2% (19)

V4
rge Tz = kdx — INPOBOAUMOCTS IIJIaCTa B BEPTHKAJIBHOM HAIPaBJIICHUU
0 P ’



M/CyT.

=™ _WAw ATy
At; = ki(w+wy) In [1 + wT—(w+wH)T]’ (20)

rae: k; — xoaddunuent QGuIbTpauuM i-ro cios, M/CyT; M; — aKTUBHad

(3ddextuBHas) nopuctocth i-ro cinos; AT; = k;Az; — npoBOAUMOCTE i-T0O CJIod,

2
M /CyT; T - NpOBOAMMOCTE INUIAaCTa € IOBEPXHOCTH IIOTOKa MO0 IHOJOLIBBI

PACYETHOrO i-ro CJIos, M/CYT.
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ITPMJIOXKEHME Ne 4

K PYKOBOJICTBY 110 6€30MacHOCTH IpH

HCIIOJIb30BaHHH aTOMHOIt SHepruu «OLieHKa
JOJIrOBpeMeHHO 6€30MMacHOCTH ITyHKTOB
NPHUIIOBEPXHOCTHOTO 3aXOPOHEHHA

PagHOaKTHBHEIX OTXOL0BY, YTBEPKICHHOMY

npukazoM PegepanpHoit cryx65I 1O

9KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY H

aTOMHOMY Haa30py
OTH5esenys20/6 7. No G5/

Hpnmepm MojeJieit PaAHAIIHOHHOTO BO3JeiicTBHSA JJISl THIIOBBIX CHECHaApHEB
HenpexHAMEpPEHHOIo BTOPKEHHA Y€JI0OBEKA B CHCTEMY 3aXOPOHEHHA
PAaAHOAKTHBHLIX 0TX0A0B

B xayecTBe THNOBBIX ClIeHApHEB HeNPEeAHAMEPEHHOrO0 BTOPXKEHHUSA YelloBeKa
B cucteMy 3axopoHenus PAO IMII3PO paccMaTtpuBarotcs CleAyolne CUeHapHU:

npoBeJeHHe 6YpOBEIX paboT;

IpoBeieHHe CTPOUTENBHEBIX paboT (CTPOHTENHCTBO IOPOTH);

MpoXMBaHHe Ha TeppuTopuM 3axopoHeHus PAO u BeneHHe CENBCKOTO

XO0391CTBa.

1. IlpoBeaenne 0ypoBhIX pador

HenpennaMepeHHoe BTOpXeHUe uejoBeka B cucTeMy 3axopoHeHHMs PAO
MOXeT ObITh O0OycCJOBIEHO mpoBeneHHeM OYypoBeIX paboT (Hampumep, NpH
u3piCKaHuAx). Takoe BTopxkeHue B IIII3PO MoxeT BBI3BIBAaTH INOBpEXIEHHUE
OapbepoB 0e30MacHOCTH U MEPeHOC PafHOAKTHUBHEIX BEHIECTB B OKPYXKAIOUIYIO
Cpeny H, Kak CIeICTBHE, NOTEeHIIHAIbHOE 00IyueH1e YelnoBeKa.

Brixon paguoHyKNIHIOB NPOUCXOAMT HEMOCPEICTBEHHO TMpPH IPOBENEHHU
OypoBBIX paboT, B YaCTHOCTH NP H3BJIEYEHHH 3arps3HEHHBIX TOPHBIX TOPOA H
(unu) xepHa.

Brimensiorcs  cienyronie BO3MOXKHBIE HyTH oOJydeHus pabouux,
BBINIOJHAIONINX yKa3aHHbIE pabOThl U paccMaTpUBaeMBIX B KauecTBe pedepeHTHOU
IPyNNBL:

BHelllHee oOnydeHHe oT OypoBoro pactBopa W (MNH) obOnaka IMBUIH,

obpazoBaBierocst BO BpeMs OypeHus;
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BHellIHee 00IyueHHe OT 3arpsA3HEHHBIX FTOPHBIX MOPOA U (M) KEpHa;

BHYTpeHHee 00JTydeHHe HHTAIALIHOHHBIM IMyTEM.

BEIIensioTcs Clenyouue BO3MOXKHBIE IyTH 00IydeHUs HaceleHHs:

BHelIHee o0OMydyeHHe OT oOnaka mneUIM, 0Opa3oBaBLIEroCcs BO BpeMs
OypeHus;

BHEIIHee 00JIydeHHe OT 3arpsi3HEHHBIX MOBEPXHOCTEH;

~ BHYTpeHHee 00JTyueHHe HHTAIALNOHHbIM Iy TEM.

JIns pacdyeTa MakCHMAJIbHOTO Pa3oBOro BbIOpoca mpu OypeHHH CKBaXKHMHBI
npuMensetcs Gopmyna, r/cek:

m=0-q/3600, | | : O

rae Q — oObeMHas NMPOU3BOJUTENIHLHOCTHE OypOBOTrO CTaHKa, M/uac; q —
yIenbHOe MBUIeBbIaenenye ¢ 1 M° H3BlIeYeHHoM HOPO/IBI.

Macca BriOpacbiBaeMoif MBUTH 3amaeTcs Kak y, Kr/4. [Ipn KoHcepBaTUBHOM
NOJAXOoA€e TpenmoyiaraeTcsi OTCYTCTBHEe (MJIH  HEHCHPAaBHOCTh)  CHUCTEMEI
yJIaBJIMBaHH NMbUIM Ha OypoBOM cTaHke. Macca BeIOpachiBaeMoii IBUIH 3aBUCUT OT
THIIa CTAHKA U KaTErOpHH KPEMOCTH NOPOBI.

Ot tHna 6ypoBOro craHka 3aBHCHT TaKXkKe H BpeMsl MPOXOXAEHHSI OIHOro
MIOrOHHOTO MeTpa CKBaXHMHBL. BpeMs mpoxoxneHus OypoBOro cTaHKa uepes
XPaHUWJIHIIE C yYETOM TOJLINHEI CJI0SI OTXOAOB BBEIUHCIIAETCS 10 hopMyIe, u:

T=th, : 2

rae: ¢ — BpeMsi 6ypeHHs OJHOTO IMOTOHHOTO MeTpa CKBaXKMHEI, yac/M; fi —
TOJIIIMHA CJIOS OTXOHOB, M.

I[Tpu 3TOM KONHYECTBO BBIOPOILIEHHOI B aTMOC(EPY MBUIN COCTABUT, KT

X=Ty. 3)
COOTBGTCTBEHHO, AKTUBHOCTH BBI6paCBIBaeMOI71 MBIIIU COCTABHT, bk:
A=A,X, C))

rae: Ay, — yAenbHas akKTUBHOCTB OTXO/IOB, BK/KT.
C yuetom akTHBHOCTH BBIGpOCa A, IUaMeTpa CKBaXXHHBI, CpeHell CKOPOCTH
BETpa B HANPABJICHUH HACEJICHHOrO IIyHKTa, PACCTOSIHUA OO HACEJIEHHOTO IYHKTA,

cpe,uHef/i TEMIIEPATypbl U KOJHUYECTBA OCAIKOB, ITOACTHIAIOLLEH ITOBEPXHOCTH H
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KOJIM4YeCTBa BBIOpOLIEHHOH B aTMocdepy NBUIM PacCYMTHIBAETCH MPH3EMHAA
KOHLIEHTPaLUs pafHOHYKIUAOB o Mojenu guddysuu Iaycca.

Jlns pacyera WHTerpaja HpU3eMHONH KOHUEHTpaUHH DPaJHOHYKIHIA I B
BO3JIyXe Ha PacCTOSHHUH X, Bk-c/M° ucnonbsyetcs dpopmyia:

Cy,r(x)=0rG,(x), ®)

rae: O, — cyMMapHas akTUBHOCTh MOCTYIUBHIErO B BO3AYX PaAHOHYKIIH]A 7,
Bbx; G,(x) —BpeMeHHoi1 uHTerpan ¢axrtopa paszbaBreHNs NPUMECH B NPH3EMHOM

clloe BO3[yXa C Y4eTOM HCTOLIEHHS CTPYH BBIGpOCA, ¢/M°, PaCCUHTEHIBAETCS I10
dopmye:
2
e i el (6)

7o, (x) 0, (x)u 2-0,(x)*

rlie: X — pacCTOsHUE OT UCTOYHHUKA [0 HalpaBJIEHUIO BETPa, M; i —CKOPOCTh
BeTpa Ha BhBICOTE BBIOpOCca, M/C; oy(x) — nOucmepcust CTpyH B IONEPEYHOM
HanpaBIEHHH Ha PAacCTOSHUM X, M; 0,(X) — JQUCIEpcUsi CTPYH B BEPTUKAIBHOM
HanpaBJIeHHH Ha paccTosHUM X, M; F,(x) — Oe3pasmepHas (yHKUHS HCTOILEHUS
CTPYH 3a CYET CYXOro OCaXKJIeHUs pamuoHykiuaa r; h(x) — BeIcoTa LIeHTpa obnaka
BEIOpOCa HaJl TOBEPXHOCTHIO 3€MIIH HAa PACCTOSHHMH X OT MECTa BBIOpOCa, M.

Hucnepcus cTpyH B IIONEPEYHOM HANpaBleHWH Ha PacCTOSHHH X OT
HCTOYHHKA BEIOPOCOB 0,(X) ONpenensieTcs BhIpaKEHUEM:

c3-x

oy(x)= J1+0,0001-%° )

rae. ¢z — napameTp, 3aBHUCALINH OT KaTCropuu 1noroael.

KoahduuueHT BepTHKAIBHOIM AUCIIEPCHH G, PACCUHTELIBAETCA N0 GopMyne:

o, (x)= f(z,,x) g(x) npuf(z,,x) gx)<o,™

o, npu f(zy,x) gx)zo, " ’ ®)

rae: o, — TpeNenbHoe 3HaYeHHe o, (X) MANA JaHHO! KaTeropuu
YCTOHYHBOCTH; Zp— BBICOTA IIEPOXOBATOCTH MOACTHIAIOMIEH TIOBEPXHOCTH, CM; X —
paccTosHHe OT UCTOYHHKA BbIOpoca, M. OyHkuuu f(z,x) u g(X) paccuuTHIBAIOTCS
no ¢gopmynam:

g(x)=a;x*Y/(1+a;x"), 9)
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In[cl-x"(1+c2:x*)] mnpuz,>10cMm

10
In[cl-x* /(1+c2-x"*)] npuz,<10cMm (10)

f(z4,%) ={

B Tabmumax 1 — 5 mpuBeneHs! 3Ha4YeHHUS NapaMeTpPOB, HCIONB3YEMBIX B

dopmynax (8) — (10).

Tabnuua Ne 1
BbicoTa IepoX0BATOCTH Z, AJIS1 PA3JIHYHBIX THIOB NOACTHIIAIOMIEH
MOBEPXHOCTH

Mnukpopeabed nosepxHocTn . ZgyCM

Cuer, ra3oH BeIcoToii 10 1 cM

CxomeHHast ¥ HU3Kas Tpasa 10 15 cMm

Bricokas TpaBa no 60 cm 4

HeonHopoaHast moBepXHOCTH C 10
YepeayroUMMHUCS y4acTKaMH TPaBbl,
KyCTapHHKa H T.II.

ITapk, nec BeIcOTOM 10 10 M 40
I"opoackue nocTpoiku 100

Tabnuua Ne 2
3HavyeHHs BepXHeii rpaHHUbI 6, AJiSl Pa3JHYHBIX KATErOpHii YCTOHYHBOCTH
Kareropus max
yeroiiunBocT atMocdepbl G »M
A 1600
B 1200
C 800
D 400
E 250
F 200

Pacuer F(x) npoussogutcs mo ¢popmyiie:

coxpl BV Ll
F(x)—exp[—\/; Y{G—(X)—exp(-m ], (11)
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rac Vg — CKOpPOCTBh CYXOro OCaXXACHHUS PAaAUOHYKIIHAA r HAa NMOACTHIIAIOIIYIO

noBepxHocTh (npuHuMaetcs 0,008 m/c).

Tabauna Ne 3

Koadduunentel B pynkuun g(x), HCNoJib3yemMble I pacueTa BepTHKAILHOI
AHcHepcHH obJi1aka BhIOpoca 0,(X)

yeroiimoers al b1 a2 b2
A 0,112 1,06 5,38-10" 0,815
B 0,130 0,950 6,52:10" 0,755
C 0,112 0,920 9,05-10" 0,718
D 0,098 0,889 1,35-10” 0,688
E 0,080 0,892 1,58-10" 0,686
F 0,0609 0,895 1,96-10” 0,684
Ta6muua Ne 4
Kosddunnentst B pynxunu £(z,x)
BricoTa
IIEPOX0BATOCTH Zo cl d1 2 d2
1 1,56 0,0480 5,25-10™ 0,45
4 2,02 0,0269 7,76-10° 0,37
10 2,72 0 0 0
40 5,16 -0,098 5,36-10 0,225
100 7,37 -0,0957 2,33-10™ 0,60
300 11,7 -0,128 2,18-10° 0,78
Tabmuma Ne 5
Kosdduuuenr 3, nenosnplyemsblii npu pacuere 6,(x)
yeroltamspens 3 yerolimpter 3
A 0,22 D 0,08
B 0,16 E 0,06
C 0,11 F 0,06

Ilpu pacuere Bxoasmux B dopMyiy (6) XapakTepUCTHK AMCIEPCHH CTPYH

0y(X), 0fx) KOHcepBaTMBHO BBIOMpaeTcsi Takas KaTeropus YCTOMYHBOCTH

aTMOC(bepBI, IIpH KOTOpOﬁ Ha 3a1aHHOM PacCCTOSAHHHU X MPHU3EMHAsA KOHUCHTpalUs




58

PagUOHYKIHIOB OyAET MaKCHMaJIBHOIA.

B kauecTBe MCTOYHHKA BHeIIHero obiydeHuss paboyMx NpH NPOBENECHHH
OypoBbIX paboT paccMaTpUBaeTCs U3BJIEKAEMBIH KEPH.

Buemnsiss go3a  oOinydeHus paboyux OT oOpalieHus ¢  KEPHOM
MIHHApHYeckoit GopMel BeicOTOM /1, M, U paauycoM R, M, onpenengercd, Kak
NpaBUIO, B TOYKE AETEKTHPOBAHHSA Ha OOKOBOH MOBEPXHOCTH LMIHHIApA Ha
cepeaviHe BBICOTH. [LTOTHOCTH MOTOKA YAacTHI[ B AAHHOH TOYKE COCTaBIAET,
yacT/cM>-c:

©=S,/2:-h-B(h/2R), (12)

rae: S, — oO0beMHBIN BBIXOJ YaCTHIL[ MCTOYHHMKAa B TeNECHBIH yron 4m,
vact/cM-c.

Koaddunuent B(/#/2R) paccuuThiBaeTcs C HCMONB30BAHHEM BBIPAXKEHHS:

o1 1+J1+4-(I%)2 R
A =5 [l+In > ‘+2-;_ 1+4-B77. (13)

C uensio ympomieHHs BBIYHCIIEHH MOXHO MCHOJIB30BaTh 3aMeHY Ui
MOHO3HEPTreTHYECKHX HCTOMHHKOB IPH Nepexojie OT MIOTHOCTH MOTOKA YacTHLl K
MOINHOCTH J03bl TraMMa-H3JyuyeHUsT IyTeM 3aMeHbl MHoXurtens S,/4n Ha
MHOXHUTEeNUH A, Tg, rne A, — monHas o6beMHas aKTUBHOCTh HCTOUHUKA; [ —
raMMma-TnocTosiHHas paguonykinuzaa. [Ipoussens 3ameny S,/2 = 21A, T, nonydaem
MOILHOCTB 103bl, 3B/4:

H=2mwA,Tghp(h/2R). (14)

Buemmnss no3a o6nyuenus pabouero oT obpailieHus ¢ KEpHOM BBIYHCIISETCS
no ¢opmyie, 3B/uac:

D = H, | (15)

rae T — BpeMms oOmyueHus paboyero c y4eTroM BpeMeHH oOpamieHHs ¢
KaXKIABIM KEPHOM, BpEMEHHU NpeOhIBaHHs KepHa Ha IUIOIIaaKe, KOJHYeCTBa YacoB B
cMeHe s pabouux, 4.

JUid mpoBefeHUs OLEHKH BHYTPEHHEro oOiiydeHHs pabovMX M HaceJIeHHs
HHTAIALMOHHEIM ITyTeM NPOU3BOAUTCA pacueT 3()¢eKTHBHOI 036l B pa3IUYHBIX

opraHax ¥ TKaHAX (j) OT pagMOHYKJIMAA r JUIs JIML BO3PAaCTHOW TIPYNIEl g MO
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dopmyne, 3B/rox;
H%Y = A% Ra,r.i, (16)
rane R*” — posoBblit dakTop KkoHBepcMM Npu MHransAuuu, 38/Bk; A®" —
roioBOe MOCTYIUIEHUEe paiHoHyKnuaa, bx/rox.
BremHee o0naydyeHue oT objaka nbeUtM AN pabOTHUKOB M HACEJIEHHS

paccuuThiBaercs no popmye, 3s/rox:

HY = C Rk,
17)
raoe. C,- — HHTEerpall HpI/IBGMHOﬁ KOHLECHTpAllMM pagAOHYKIIMJAa r B
1% 3. ",j >
paccMaTpuBaeMoii To4yke x, Bk-c/Mm’; R” — pno30Belii (akTOp KOHBEPCHH,

3B-M*/c-BK; k — K03 QHLUHEHT 3aMHIIEHHOCTH 3NaHASMH.

IIpu pacuere BHelIHet K036 OT 3arpsA3HEHHOIT TOBEPXHOCTH AJISL HAacelleHU
crenyer onpeaenuts 3ddexTuBHyto 103y H, 38/rox, no ¢popmyie:

H=C:(x) KRk (18)

rae: C,; — BeafieHHE PaAHOHYKJIHAA F B pacCMarpUBAaeMOil TOUYKe X
BCJIEAICTBHE NPOXOXIEHHS PaJU0aKTHBHOro obmaxa, Bx/M% K — Ko3(@HIHeHT,
YUHTEHIBAIOIIMII BpeMst HaXxOXXAEHWs Ha MecTHocTH; R’ — J030BBIi (daxTop
KOHBEPCHH IS 0OIYYeHUs OT TOBEPXHOCTH, 3B-M~/c*BK.

CymMmapHas no3a pabo4yux pacCUHTHIBAETCH KaK CyMMa [03 BHEIIHEro M
BHYTpEHHero obny4eHnus, 3s/rox:

H,= H7+D+ H*", | (19)

CymmMapHas no3a HacelleHHS| pacCYMTHIBAETCH KaK CyMMa (03 BHEIIHErO H
BHYTpPEHHero o01yyeHus, 38/rox;

H,= H7+H+ H%, (20)

2. CTpoHTeNbCTBO JOPOTH

B cuenapun npenmonaraercs, 4TO IPH CTPOMTENLCTBE JOPOTH MOJIHOCTEIO
CHUMaeTcs moKpeiBatouuii 3xpad INI3PO, B pe3ynbraTe uero oronsercs BepXHHI
cnmoii PAO wu BecrnenctBue nbl1e0Opa3oBaHHS MNPOMCXOOMT pPagHOAKTHBHOE

3arpsa3HC€HUE BO3ayXa. Brigenstores CIIEAYIOIHE BO3MOXHBIE ITYTH 06nyqemm
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paboumx, pacCMaTpPUBAEMBIX B KauecTBe ped)epeHTHOMN IPYMIEl, U HACENEHHU:
BHEIIHee 00Iydenye oT 3arpsa3HeHHbIx MaTepuanoB 1 PAO (ans pabouux);
BHyTpeHHee 00JyueHe HHraNILHOHHBIM IIyTEM.
KonuuecTBo 06pasyromeiics IpH CTPOUTENLCTBE AOPOrH NMBUIH NpH pabore
Oynpao3epa BEIYHCISAETCS 110 GOPMYIIE, KI:
M = g-3,6y-Vetn-10° K Koft, K, (21)

rme. g — YIACINBHOC BBIACIEHHE IIBUIH C 1 TOHHBI Marepunala, I‘/T; Y —

3
IUIOTHOCTE TOPOZBL, T/M; V — 06BeM NPU3MBI BOJOUYEHHS, M ; £ — BpeMsi paGoThl

Oynpno3epa B CMeHy, 4ac; 1 — KoiudectBo cMeH; K; — koadGduuuHeHT,
YUHTBIBAIOIUIl CKOPOCTh BeTpa; K; — KO3 PHIMEHT, yIUTHIBAIOIIUHI BIaXHOCTh
MaTepuana; t,— Bpems nukia; K, — ko3¢ (HILHEHT pa3pbIXiIeHHs FOPHOil TOPOEL.
Ho3sl BHemHero oOJIydeHHs OT 3arpa3HeHHBIX MarepuaioB n PAO
(ans pabouux) W 03B BHYTPEHHEro OOJydyeHHs HaceleHHs, IONyYEHHEIE
MHTAJSIIUOHHEIM IIyTeM, BBIYHUCIAIOTCS TaK ke, Kak U B CLIEHAapUH IPOBEIECHUS

6ypoBsIX paboT.

3. Ilpo:xnBaHue yesoBeka B paiione pasmemenns IITI3PO u Benenne
CeJIbCKOro Xo03siicTBa

B nmaHHOM cueHapuu mpeanonaraercs, uto nociie 3akpeiTusa IITI3PO u
OKOHYaHHA TEPHOAA aAMHHUCTPATUBHOIO KOHTPOJISL YeJIOBEK MOCENUIICS B paiioHe
pasMelieHus B HerocpeacTBeHHoi 6au3octu ot ITII3PO. I1pu aToM uenoBek BeneT
HATypaJbHOE XO3SCTBO — MUTAETCS PACTUTENBHON mNHIleli, BhIpalleHHOH Ha
NpHycanebHOM y4acTKe, COAEPXMUT MOMAIIHMX IKMBOTHEIX, HCIIOJB3yET
MIOJI3€MHBIE BOJBI [/1 XO351iICTBEHHO-0BITOBBIX HYXKI H IOJIMBA.

BriensioTes cnenyronyie OCHOBHEIE ITYyTH 00JyYeHUsT HaceeHHs:

BHEIIHee OOJydeHHe OT 3arpA3HEHHON pPaaMOHYKJIHAAMH IOBEPXHOCTH
3eMIIH;

BHYTPEHHee 00yyeHHe HHTAISLHOHHBIM IIyTEM;

notpebeHne pacTUTENBHOI MUK, BHIPALIEHHOM Ha 3arpsA3HEHHO M0YBe;

noTpebieHne MACO-MOJIOYHON NPOMAYKIMH, MPOM3BEAECHHOM OT XKHBOTHBIX,

BCKOPMIJICHHEBIX Ha 3anH3HeHHOﬁ TCPPHUTOPHUH;
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noTpebiIeHHe U MCIIONb30BaHHE BOJBI, 3arPA3HEHHON PaqUOHYKINIaMy;

HenpeAHaMepeHHOe NOCTYIJIEHHE PaJHOaKTHBHEIX BEIIECTB B OPraHH3M.

OKBUBaJIeHTHAsA J03a BHYTpeHHero oOJIydeHHs OTHOENBHBIX OpraHoB
(TKaHei) WM Bcero Tejla 4eNOBEKa OT MOCTYIJIEHHS PagHOHYKIHAOB d4epe3
OpraHbl ABIXaHHA U [THIEBAPEHHS paCCUYMTHIBAeTCs 1o GopMyIe:

Dy =K - Q; (22)

rae: D;; — oxunaemas 3a 70 et 3KBHBaJICHTHAs 1032 Ha k-blii opraH (TKaHb)
OT MOCTYIUIEHHS i-Or0 pajHOHYKJIHAa B opraHusM, bk; K, — xoaddunment
J030BOr0 mpeobpa3zoBaHus, ompeneNseMblii kak oxumaemas 3a 70 et
SKBUBAJIEHTHasA 103a OOJIydeHHS k-ro opraHa (TKaHM) Ha eAMHMIYY aKTHBHOCTH
TIOCTYIUBIIETO B OPraHU3M Ha 3aJaHHOe BpeMs i-oro paguoHyknuaa, 38/bk; Q; —
MOCTYIUIEHHE {-0r'0 paJHOHYKJIMIA B OPraHU3M B TeYeHHE 3aJJaHHOTrO Nepuoja, bk.

[TocTynnenue pagHoOHyKJIMAQa B OpraHU3M 4YelioBeKa 3a 3aJaHHYIo
HPOIO/DKUTENBHOCTS BpEMEHH B COCTaBe MUIIEBOTO PAllMOHA U MUTHEBOH BOJBI,

bk, ouenuBaeTcs cnepyromumM obpazom:

0= 2‘].‘ (to )miGlBi’ (23)

rae: qi(fy) — KOHLEHTpALs PagHOHYKIHAA B i-M IPOAYKTE HA HAYaJO €ro
notpebiienus, Bx/kr; m; — Macca i-oro nuieBoro npoxykra (IUTHEBON BOAHI) B
TEYEHHEe 3aJaHHOro Imepuoja BpeMeHHW, Kkr; G; — OTHOIIEHHe HHTerpaia
KOHIIEHTPalMi palMOHyKIHAA g;(t) B i-OM MUILEBOM NpoaykTe (ITHUTHhEBOI BOJE) 3a
3a[aHHbIM NEPUOJ K KOHLEHTPAlMK Ha Hayalo notpebnenus gyty) (UIHTENBHOCTD

noTpe6IeHN NPONyKTa ¢ KOHLEeHTpauueit g(y)), CyT:

Jailohs

G =%
I qi(to)

: (24)

rae: B; — xod(Q@uIMEHT, Y4YUTBHIBAIOUIMH COOTHOLUEHHE KOHUEHTpalHii
palUOHYKIIHAA B HCXOAHOM NPOAOBOJILCTBEHHOM (CEIBCKOXO3AHCTBEHHOM) i-OM
NpOAyKTEe U IMPOAYKTE, TIOTOBOM K HEMOCPEACTBEHHOMY MOTPeOIEHHIO

(«xo3dhUIIEHT OYUCTKHN).

HOCT}’HJICHPIC PAaAHOHYKIIHAOB B CGHBCKOXOBHFICTBGHH}GO NpoAYKUHUIO H,
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COOTBETCTBEHHO, €€ PAJHOAKTHBHOE 3arps3HeHHE MOXeT OBITh 06yCIIOBIIEHO:
a’p030JIbHBIM (BHEKOPHEBBIM) MOCTYIIIEHHEM PaJUOHYKIHMIOB B YypOXaii
CENIbCKOXO3HCTBEHHBIX ~ pacTeHHil  BCIENCTBHE  BETPOBOrO  ITOABEMA

pPagHOaKTHBHOIO BEIIECTBA C IOBEPXHOCTH MOYBEHHO-PACTUTEIIBHOTO ITOKPOBA,

KOPHEBBIM MOCTYIJICHHEM pPaJUOHYKIHIOB B I'IOTpCﬁJIHeMBIe qacTH

CeJIECKOXO3HCTBEHHBIX PacTeHUH.

VpoBHH  paAMOaKTUBHOIO  3arpsA3HEHHS  PacTUTEIBHOH  MPOAYKIHH
BCJIE/ICTBHE BHEKOPHEBOTO MOCTYIUIEHHS! PAfHOHYKIHUAOB NP BETPOBOM MOIBEME
PaIOaKTHBHOIO BELIECTBA C IMOBEPXHOCTH ITOYBEHHO-PAaCTHUTEILHOIO IOKpOBa
OIIPEAESISAIOTCS COTJIaCHO BEIPAXKEHHIO:

9un(t)= (Rv, K2, 1a)f/eNi-exp (- pa-e)} expl- (1 + 2, + A, Y],
' (25)

TIe: g () — KOHIEHTpALUsA pagHOHYKIHAA B IPOAYKTHBHON YacTH ypoixas,
obyclioBleHHasT BHEKOPDHEBHIM MOCTYIUIEHHEM pPagHOaKTHBHOIO 3arps3HEHHS,
BK/KI‘/EK/MZ; Vg — CKOPOCTh OCaXKIIEHHs NMpHMecH U3 aTMoctepsl, M/CyT; KOB,,,, -
KO3(GHUIMEHT BETPOBOTO MOXBEMA B MECTE IIPOM3PACTAHUS KYIBTYPBL, M Ayt —
KOHCTAHTa CKOPOCTH CHIDKEHHS MHTEHCHBHOCTH BETPOBOT'O II0ABEMA, CyT .

Konuentpauus B pacTUTENbHOH NpPOAYKLHMH, OOYCJIOBIEHHAs KOPHEBBIM
TIOCTYIIJIEHHEM PafUOHYKIIMIOB U3 MOYBEI:

9ep =Kuolp,, (26)

TA€: gy, — KOHIEHTpauWs paJHOHYKIHIA B ypokae, NpPH KOPHEBOM
nocrynnenus, Br/kr/Br/m% K, — K03(Q(UIHEHT HAKOIIEHAS paniMOHYKIHAa B
ypoXae H 104Be; 6 — IOTHOCTh PAJHOaKTHBHOTO 3arpA3HeHus, Bx/M%; p, — Macca
ClI0OS TOYBBl E€NHHMYHOH IUIOIIAAM, H3 KOTOPOro MPOHUCXOJHUT KOPHEBOE
YCBOEHHe, K.

IocTyruieHne pagMOHYKIMIOB B OPraHM3M INacTOMIMHBIX IKHBOTHBIX
OCYIIECTBIIIETCA  TMPEHMYILECTBEHHO  IepopajibHO  NpH  MOTpeOieHun
3arpsA3HEHHBIX KOPMOB M IIHTHEBOH BoABl. BcnemcTtBue MeTabOJHYECKHX
TIPOLIECCOB B OPraHM3Me >KHBOTHOTO PAagHOHYKIMABl MOCTYMAIOT B JKHBOTHEIE

IIPOOYKTBI, U3 KOTOPBIX B KaY€CTBE KPUTHUHBIX pacCMaTpHBacTCA MOJIOKO H MSCO
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KPYITHOTO pOraTtoro ckora. B kadyecTBe COMYTCTBYIOLUIErO MYyTH MOCTYIJICHUA
PaIHOHYKIHIOB B XKMBOTHYIO NMPOAYKLHIO ClleyeT pacCMaTpHBaTh MoTpebienue
MOYBBI, 3arpA3HAIONIIEN pPaCTHUTENBHOCTh, OCOOEHHO NpPH BHINACE HAa CKYIHBIX
nacTOMmEax. YCIOBHS COAEpPXAaHUSA KPYIMHOrO poraroro CKoTa BKIIIOYAIOT B
KadecTBe Haubolee HEGNAronpUATHBIX BBINAC Ha €CTECTBEHHBIX NAacTOMINax, a
TaK)Ke KOpMJIEHHE CEHOM C 3THUX YTOZIUii B TeYEHHE CTOMIIOBOrO NEpHOJIa.
KoHIIeHTpalusl paguOHYKIHAOB B JKHUBOTHOM HNpPOAYKLIHH 33 CYET HX
MOCTYIUTEHHST 4Yepe3 OpraHbl IHUIIEBapeHUs JKUBOTHOTO  ONpEHENseTCs

COOTHOHNICHHEM

9.0 =K, {2 m;q;(t)+ (llpn)(zm,g,- + rp)exp(—lt) + pya5(1)(D, 27)

rae: gx(f) — KOHIeHTpauus pagUOHYKIINAAa B >XHBOTHON NPOAYKUHH B
pacuere Ha e€OWHUYHYIO I[UIOTHOCTH 3arpA3HEHUsT TEPPUTOPHH  JaHHBIM
pamuonykmunoM, Br/kr/Bi/m?; K, — xo3thdHIMEeHT nepexoja paiMOHyKHaa B 1 Kr
NPOAYKLHH TIPU IOCTYIUIEHHH aKTHBHOCTH C KOpMaMH M NUThEM, CyT/Kr; gj(t) —
KOHIIEHTpalusl HyKJIHAa B j-M KOpMe IO BCEM IIYTSAM 3arpsA3HEHHs pacTeHUi Ha

v 2 > -
BpeMs ¢ nocne BeimaneHuii, bx/kr/bxk/M”; g; — Hons mouBEl B Macce j-ro KopMa;
mj, @, py — CyTO4HOE NOTpedJieHue XHUBOTHBIM j-rO KOpMa, MO4BEI, BOABI, KI/CYT
(tabnuua Ne 6); p, — Macca OZHOCAaHTHMETPOBOTO CJIOS MOYBHI Ha macTOuile
2 2 ,
miomaneo 1 M°, kr/M% qy(f) — KOHUEHTpauus pagUOHYKIMAA B BOAe,
N o 2
notpebnseMoit KUBOTHEIMHM, Ha BpeMs Mocje BeimaaeHuif, Bx/kr/Bx/M°, mns

TTOBEPXHOCTHEIX HEMNPOTOYHBIX BOAOCMOB, HauboJiee PangruoOJIOTHYECKH 3HAYHUMBIX

IIpH norpeﬁnemm BO/J bl JKHBOTHBIMH B HavaJbHBIN NECPpHOL,

a5(0)= K- exp[- (2 + 2, )‘], K; - K03 GHIHEHT, XapaKTepH3YIOIHH

HIPOIIOPIHOHAJIBHYIO 3aBHCHMOCTH HavyaJbHOHI KOHIOCHTpaluu pPadHOHYKIHIA B
BOAC IMOBEPXHOCTHBIX BOJOEMOB OT Ha4yanbHOM IJIOTHOCTH PaauOaKTHBHOTI'O

1070,

H ; 6y — HayaJbHas INJIOTHOCTh

r =
3arps3HEHHs] MECTHOCTH, BK/Kr/Br/M°,

3arps3HeHUsT MECTHOCTH, BK/MZ; H — cpennss rimybuHa Bogoema, M; A, — KOHCTaHTa

CKOPOCTH CHHXXCHHA KOHICHTpAIlMM pPaZHOHYKJIHAA B BOJAEC IMOBEPXHOCTHBIX
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BOJIOEMOB, cyT'l.

BcenencrBiue MeTaboJHYeCKHX NPOLECCOB, MPOUCXOAALIMX B OpraHusMe
»KMBOTHOT'0, Ha4yaJIbHble KOHLEHTPAHH PAgHOHYKINIOB B XXHBOTHOM MPONYKUHH
Oyayr HaOmopmatsCsi C OINpedeNeHHbIM CABMUIOM BO BpPEMEHM TMOC/IE Havajia
CHCTEMATHYeCKOro 1OTpeOiieHusI JKUBOTHBIMH  3arpsi3HEHHOr0  KOPMOBOIO
pauuoHa. B nmocnenyromuii nepyos KOHUEHTpaUUs paaloOHYKIHIOB B ITPOAYKIHH
OTpaXkaeT paBHOBECHKIN Nepexo U3 pallMOHA B JAHHYIO MPOAYKIHIO.

Tabauna Ne 6

3HaueHHA napamMeTpoB, onpeaejisiloIHux no1‘pe6.r1elme KOpMa H BOAbI
KPYINHBIM pOraTtbiM CKOTOM

ITapameTp MoJ104HBIii CKOT MsicHoii ckoT

Cytounoe notpebnenue Tpassl | 10 8
HIIK ceHa m; (B pacueTe Ha

CYXYIO Maccy), Kr/cyT.

CytouHnoe notpebnenue nouss | 0,4 0,3
IpH BBINAce @, Kr/CyT.

CyrouHoe notpebnenue Boasi, |50 40

as KI/CYT.
Bpems noctmxenus B momnoxke 5 (Bce B msce 10 (Bce
MaKCHUMaJIbHBIX KOHLIEHTpalyil | pafuOHYKIIUIEI, KpOME | PaIHOHYKIUABI,
pamMOHYKIHAA [TOCHIEe HaYala | U30TONOB Hona) KpOMe H30TONOB Hoja)

HOCTYIUIEHUS Af, CYT.

Benencteue MerabonuueckHX IIPOLECCOB, MPOMCXONAINMX B OpraHH3Me
XKMBOTHOTO, HaYaJIbHbIE KOHLIEHTPALUH PaJUOHYKIUAOB B )XHBOTHON MpPOAYKIMU
OyayT HaOmoORATBCS C ONpeNENeHHBIM COBMIOM BO BPEMEHH MOCJIE Hayana
CHCTEMAaTHYECKOro  MOTpeOneHuss IKUBOTHBIMH 3arps3HEHHOTO  KOPMOBOTO
pauroHa. B nocnenyromuit nepros KOHUEHTPAUMs PAIHOHYKIHIOB B IPOAYKIHH
OTpa)kaeT PAaBHOBECHEII1 Nepexo] U3 palHoHa B JaHHYIO MPOAYKIIHIO.

Jlist OLEHKH MOCTYIUIEHHs paMOHYKIIUAOB B COCTaBe MHIIEBOTO palMoOHa B
OpraHu3M 4ejoBeKa Heobxoauma HHGoOpManus O MacCOBOM COOTHOLIEHHH
OCHOBHBIX IHINEBHIX NpoAyKTOB (Tabnuua Ne 7), MOAroTaBIMBaeMBIX K

notpebyeHuIo.

3Hauenus xoaddunuenta Bi, npencrasnsiomero co6oif 1010 aKTHBHOCTH
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PaqHOHYKJIMA, OCTAloLIeidcs B i-M IMINEBOM IpPOAYKTE IIOCIE MOATOTOBKH H
KyJHHApHOil 00paboOTKH MCXOIHOrO CeJIbCKOXO3SAHCTBEHHOIO IIPOAYKTa, MOrYT
MEHSATBCA [AJIA  KaXIOro OTHENBHOrO TpPOAYKTa B 3aBUCHMOCTH OT IIyTei
MOCTYIJIEHUS. aKTHBHOCTH B NpPOAYKT (pacTUTeNbHblE NPOAYKTHI), MPHPOIBI
pajMOHYKIMIa U cnoco6oB 06paboTku npoaykuuu. B obuiem ciyyae MOXHO
3HaueHus U Bi

ona  BCEX PAIUOHYKIHIOB

NMPUMCHATH

OCpECIHCHHBIC

(Tabnuna Ne 8).

Tabnuma Ne 7

Cpe}mecTaTncanecKne 00beMBbI norpeﬁ.rlemm OTACJBbHBIX KaTeropm‘i
NMHIIEBBIX NMPOAYKTOB

CpeHecTaTHCTHYECKH
€ moxkasaTean (Ha ayury ITokasaTenn AJA OUEHKH 103 (B3pOc/oe HaceTIeHIIe)
HaceJIeHHs) :
Kateropus |I'omoroit IIponykr I'onoBoit 06BeM CyTtouHslii 06peM
MpOAYKTOB | 00BEM notpeGieHus, Kr/rox norpebnenus,
notpebie-- Kr/c -
HUA, Ha Ha cyxyio Ha Ha
Kr/roa Ha
TOBapHY Maccy TOBAapPHYIO | CYXYIO
FOBAPHYIO 10 Maccy Maccy maccy
Maccy
Ogouy, 100 Osomiy, 100 10 0,274 0,027
O6axueBbie BCEro
B ToMm yucne | 33 33 0,09 0,009
Kamycra
TIOJIOBBIE 33 1,9 0,09 0,005
OBOHIH
(orypusy, 33 3,3 0,09 0,009
MIOMUIOPHI)
KOpHe-
TIOJIBI
3eJICHBIC 1 0,1 0,01 0,01
®pyKTHI, 52
Arofbl
Xneb u 131 Xneb B - 130 - 0,36
xJie6o- nepecyere
HPOIYKTEI Ha 3epHO
B
nepecuere
Ha MYKY
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Kpyna 131

Bxonsmiee B OIIGHKHM OTHOILIEHUE G,' HHTErpajia KOHLCHTpalluH
pagHOHYKIH4a B 3aJlaHHOM HI/IU.ICB'OM IIPOAYKTE K KOHLICHTp;clI.II/II/I Ha Ha4allo
HOTpe6JIeHI/I$I MOXKET OBITH paccyUTaHO Ha OCHOBE JAaHHBIX O HpOFHOBpreMOﬁ
JUHAMHKC UW3MEHCHHA KOHLCHTpauMH B IIPOAYKLHH. HJ‘[H TOro, YTOOBI
pPacCMOTpPETh AOCTATOYHO JUIMHHBIH nepuon I'IOTpe6JICHPI$I MECTHOr'0 IPOAYKTA,
HGOGXOJII/IMO 3HaTh COOTHONICHHE OJIUTCIIBHOCTH I'IOTpGGJIeHI/ISI 3TOT0 NMpOAYKTa B
CBEXEM (Henocpencmenno B INnpoHecce HpOI/IBBOlICTBa) H 3anaCcCHHOM

(XpaHSIIUMHUCS B HATYpAJIHLHOM WIIH NlepepaboTaHHOM BUZE) BUE.

Tabnuma Ne 8

3HayeHHA J0JIH AKTHBHOCTH Bi, ocTawnieiica B NHIIEBOM MPpOAYKTE 1ocJje
NMOATOTOBKH K nmpeﬁnemno HCXOJHOTO CeJILCKOX0351HiCTBEHHOI0 NpoaAYKTa

IIponyxt B,

Kaprodens 0,8
KopHemnoasr 0,5
KanycTa u 3eneHble 0BOIH 0,7
Orypis! ¥ MOMHAOPEI 0,7
Xneb (B pacueTe Ha 3epHO) 0,3
MoJ10K0, HeIBHOMOJIOYHBIE TPOAYKTHI 1

Msco 0,9

I'onoBast 3ddexTHBHAs n03a 0OMyYEeHHS 4YeNOBEKa 3a CUET MEepOPaBHOro
NOCTYIUIEHHS! PafMOHYKIHAOB B OpraHusM E,,, 3B/rof, pacCUHTBIBaeTCA C

HCITIOJIb30BAHHUEM CIIEAYIOIETO BBIPAXKECHHUS !

Eper = gper (QduslTAm + Cwlngw + 2 Zilngi) (28)

’

re CYMMHPOBaHHME HpPOU3BOAUTCA IO BCEM YYTEHHBIM KaTeropHsIM
MHUIIEBEIX NPOAYKTOB (OBOILH, MSCO U MOJIOKO), JUISi KOTOPBIX BBIIIE PACCUUTAHEBI
yHAensHbeIE KOHUEHTpalu palUuOHYKIUAOB ¥; BK/kr; Ing; — HopMma notpebienus
[-T0 TPOAYKTAa IHTAHUA, KI/TON, OLEHHBAeTCs IO CTATHCTHYECKMM JaHHBIM
noTpebeHHs OCHOBHBIX MPOAYKTOB NUTaHus; C,, — KOHIEHTpaluusd pagdoHyKIHIa

B noa3eMHoii Boge, Brk/M>; Qyuse — KONHUECTBO MBUTH, OCEBIIEH Ha NOBEPXHOCTH
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NpEeAMETOB M TOCTYNAolell B OpraHN3M 3a eQUHUIly BpeMeHH, kr/u; T — BpeMd
npeGBIBaHUS HA OTKPHITOH MeCTHOCTH, 4/ron; Ing, — BomomoTpebieHue, M/TO;
Eper — KOIDMHUIMEHT BHYTPEHHEro OOTydYeHHs NpH MOCTYIUIEHHH B OpraHU3M
PaIHOHYKINAA IEPOPANBHEIM IyTeM, 3B/BK.

Tonosast 3ddeKkTHBHAs 1032 MHTAIALHMOHHOrO oO0nydeHus Ei,, 3B/rox,

PaCcCUHTBIBACTCA C UCITOJIB30BAHHEM CJIEAYIOLIErO BEIPAXXCHHUA:

E = ginhT Va C dust’ *m (29)

inh

rae: Cyus — KOHIEHTpalUs TIBUIH B BO3OYXE, ke/m>; T — BpeMs peGbIBaHus
Ha OTKPBITOH MECTHOCTH, 4/TOX; V, — KONHUYEeCTBO BO3[4yXa, BJABIXAaEMOro B
€IUHULY BpPEMEHH, M/ gy — K03 GHIMEHT BHyTpeHHero oOmydyeHHs INpH
NOCTYIUIEHHH B OPTaHU3M PaAHOHYKIHAR I/IHI‘aJIHIiI/IOHHBIM nyTteM, 3B/Bk.

TomoBast addexTHBHas [go3a BHemHero obmyuenuss E,.,, 3s/rog,
paccUUTHIBAETCS C UCIOJIB30BAHHEM CIIEYIOMIErO BEIPAXKEHUS:

E.=ApTDC,, (30)

~soil
rae: A,, BK/Kr, — ynensHas aKTHBHOCTh CyXOil MOpOJbl; p — IUIOTHOCTH
cyxoii moussl, kr/mM>; T — BpeMst mpeGBIBaHMA Ha OTKpPBITOIf MECTHOCTH, 4/rof;
DC o501, 3B ul/Brk M3 — no3oBble KO3 UUHEHTH 00MydeHHs IS ciydas
npeOpIBaHNUs Ha TOBEPXHOCTH 3arPA3HEHHOMN MMOYBEI.
Ouenka 3¢ dexTHBHON J03bI HA HacelleHHe MPOM3BOANTCS CYMMHpPOBaHHEM
mo BCceM MyTaM GOPMHUPOBAaHHA BHYTPEHHEr0 M BHEIIHEro OOJy4YeHHS OT

pPagHOHYKIIMAOB, cogepxkamuxcsa B PAO.




