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Cornacosanbi ¢ 3amectutenem MMABHOMO rOCYAaPCTBEHHONO CAHUTAPHOTO Bpava
Poccuiickori Pepepauun no obvexTam u TeppuTOPUAM,
o6enyxusaembim dY «Meabuoakctpem», O.U.Wamosbim 31 oxTsbpa 2001 r.

Yreepxaetn Pykosoautenem flenapramenita 6e3onacHocTi v Upe3asbiuaiHbix cUTyaumis
Muunaroma Poccuu A.M.Aranoanim 1 HoaGpa 2001 1.

ONTUMN3AUNA PAH“ALLMOHHOP? SAWNTBLI NEPCOHAJA
NPEQNPUATUA MUHATOMA POCCHHN

MeTtoauueckue pexoMengauum
MP 30-1490-2001
fava sseneHnA ~ C MOMEHTA YTBEPKACHUA

© Munucrepcrao Poccusickon Peaepaunn No aToMHON IHeprun.
Hacrosuue metoauueckue pexomeHaaunu He MOryT 6biTh NOAHOCTLIO UK YACTUYHO
BocnpousseaeHbl U THPaXUpPoBaHb! 6e3 paspewennn Munatoma Poccun.

1.06nacte npumeHeHnn

1.1. Hacrosuue pekoMeHaaumumn pacnpoCTPaHAIOTCA Ha NpoBeASHHUEe ONTUMN3aUK paauauu-
OHHOI 3aLLUTLI NepcoHana Npu HopManbHoi pabore npeanpuatnih Munaroma Poccuu.

1.2. B Hacroswux PekoMmeHaauuax npueeaeHs! 06iiue NonoxeHusn, NOpaaok u MeToab! Npo-
BEACHUA ONTUMU3ALMOHHBIX UCCNEA0BAHNIE U AaHBI PEKOMEHRAUMY NO NPUMEHEHUIO NPUHLIMNOB
onTUMU3aUKK Ha NpeanpusTUAX MuHaTtoma Poccuu B censu ¢ sBHeapeHnem HopM paauaLMoHHOW
6esonacHocty HPB-99 n OcHoBHbIX CaHUTapHbLIX Npasun oGecneveHns paanaumoHHoi Gesonac-
Hoctu OCMNOPB-99.

1.3. Hacroswuve PexomeHaauMn NpeaHasHa4veHbl ANA UCNONL30BaHNA cnyxGamu paavauu-
OHHOW 6e30nacHOCT! 1 nUUaMK, OTBETCTBEHHLIMY 3a 0GecneueHue papuaumoHHon 6esonacHoc-
TV nepcoHana Ha npeanpuatuax Mudaroma Poccuu, u cnyxGamu depepansHoro ynpasnexus
«MeaGuoakcTpem», ocyulecTansowmMn Hag3op 3a oGecneueHnem pagnavuortoi 6esonacHoc-
Th nepcoHana.

2. HopMmaTuBHbLIE CChINKN

B racToauux PexoMeHgauuax Hawnm oTpaxenue CReayiowue HOPMaTMBHBIC AOKYMEHTHY

¢ Hopmbl paavauuonHoii 6esonacHoctu (HPB-99). CMN 2.6.1.758-99. M.: Munaapas Poccum,

o OcHoBHbIe CaHuTapHble npasuna o6ecnedenun paguauuoHHoin 6esonactoctn (OCNOPE-
99). CM 2.6.1.799-99. M.: Munaapas Poccun, 2000;

» O6uwme TpeGoBanna X NOCTPOCHNIO, NINOKEHWIO ¥ OPOPMNEHNIO CAHUTAPHO-TUTNERNMECKUX
7 3NUAEMUONOrMHECKUX HOPMATUBHBIX U METOAONOrMYeckux RokymenTos. P1.1.003-96. M.: Mun-
appas Poccuu, 1998;

3.Tepmunnt u onpesenenun

ALARA npocmotp (0630p). CucremarnauposaHHblil c6op u aHaNU3 AaHHLIX O haKTUHECKON
paanauvnoxHON 3awuTe AN NPOBEPKU COOTBETCTBNA UCCNEAYEMON CUTYaLMM B ONPEASNEHHbINA
MOMEHT BpeMeHU ONTUMaNLHOMY BapuaHTy 3awuTh! [3).

Axanus «3ATPATbI-BbIFOQA». KonnuecTeeHHbIH METOA ONTUMU3ALIUY PARNALIMOHHON
33aWMTE), UCTIONB3YEMLIN ANK ONPeAeNeHUA YCNOBUIL, NPU KOTOPbIX OBNYMEHIE CHKEHO HACTONLKO,
4T0 ero no6oe AansHeNwee ymeHbweHue GyaeT HeonPasAaHHLIM C NO3ULUU NPUHLKUNG ONTUMU-
3auun. Paanuyaiot o6wuit, AnddepeHLmanbHbIfi N pactuupeHHbii awanus «3ATPATbI-BBIFO-
BA» (3].

Ba3sa paHHbIX. COBOKYNHOCTb A@HHbIX, OPraHU30BaHHLIX NO ONPEAENEHHBIM NPaBUNaM,
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npegycmarpusaiouum obure APUHLUNGE ONUCAHNUST, XPAHEHUA U MAHUMYNNPOBAHUA AAHHLIMU,
HE32BUCHMAR OT NpuKkNaakbix nporpamm [FOCT 20886-85).

Bapuant paguauvonnon 3awutel. CneuvwanbHbin NPOEKT 3awmnTol, unu HaGop akcnnyata-
LUMOHHBLIX NPOLIEAYP, UNW TEXHONOMMA BLINONHEHUA 3AWNTHOrO MeponpuaTkuA [3).

Aucxontuposauue. Mpoueaypa npuseacHUA pasHOBPEMEHHBIX 3aTPAT K 33AaHHOMY MOMEH-
Ty BpEMEHN C yYETOM Temna NafeHNA YpoBHA abConioTHbIX ueH (3).

No3a achdektnenan xonnekTusHan. Mepa KONNEKTUBHOMO PUCKA BO3HUKHOBEHUA CTOXACTU-
Yeckux aghcpextos 06nyueHUn; OHa paBHa CyMMe MHAUBUAYaNbHLIX 3(H(EKTNBHLIX A03. EanHULa
3 deKkTUBHON KONNEKTUBHON A03bLI ~ YenoBseko-3usepT (uen.-3s) [HPB-99).

fo3sa achdexrnsnan. BenuunHa, uCNonbayeman kak Mepa pucka BO3HUKHOBEHUA OTAANEH-
HbIX NOCNEACTBUN 0ONy4eHNA BCEro Tena Yenoseka 1 OTAeNbHLIX €ro OPraHoB U TKaHeN C yHeToM
nx paauodyscTeuTensHocTn. OHa NPeACTaBNAET CyMMy NPOU3BEAEHNN SKBUBANEHTHON A03b! B
opraHax 1 TKaHAX Ha COOTBETCTBYOWME B3sewusaowue K03 OUUNEHTLI:

E=YW, -H,,
1

rae Hy = aKBuBaneHTHaA n03a B opraHe unu Tkawwu T, I/; - s3sewunsaownin koadduunent ans
opraHa unu Tkaiu 7. Egunnua acdrekTisHoi A03bi ~ 3usept (38) [HPE-99).

Metoab! onTumusayun. KonmuecteeHHble MeTOAL! OLEHKWU PA3NU4HBLIX BAPUAHTOB 3aWnTh,
BLISBNEHUA OTNVUNIA MEXAY HUMU U BLIGOPa Hannyuwwero sapuanTa [3).

Mepconan. Nluya, paboTtalome ¢ TEXHOreHHLIMN NCTOYHUKAMU UOHU3NPYIOWIErO U3NYUEHUn
(rpynna A) unu HaxoasWMECA No Yenosusm pabotel B cchepe ux Bosaeictans (rpynna b) [HPB-99).

MpuHuun HopMupoBaHuUA. Henpesbiwenne JONYCTUMBIX NPEAENOB NHAVBUAYANLHLIX A03
obnyyeHns rpaxxaaH OT BCeX UCTOYHUKOB U3nyyenns [HPB-99).

Mpyuruvn ontumusauum (npuHuun ALARA). MoaaepxaHne Ha BO3MOXHO HU3KOM 1 A0CTU-
XUMOM YPOBHE € YHETOM 3KOHOMUYECKUX 1 CounanbHbIX hakTopos MHAUBNAYaNbHLIX 03 06ny-
HYeHUA 1 Jnucna obnyvyaeMbix NUL RPN MCNONL30BaHKK NIOGOro NCTOHHUKA n3nyveHns [(HPB-99).

MpuHunn o6ocHoBaHUS. 3anpelueHue BCex BUA0B AESATENLHOCTYN MO UCNONL3OBAHMIO UC-
TOYHUKOB USNYYEHUA, NPU KOTOPLIX NONYYEHHAA ANA Yenoseka u obuiecTea Nonb3a He npesbi-
WaeT pucK BO3MOXHOTO Bpeaa, MPUYUHEHHOrO AONONHUTENbHLIM 06NYyUeHuem [HPB-99).

Mpoueaypa oNTUMNU3AUUK. YCTAHOBREHHBIA NOPAAOK PEWEHUA 33434 ONTUMU3AUNK Pasna-
UUOHHOM 3awuThl [3).

PacxoAul ocHOBHbLIE (KanuTanbHbIe 3aTPaThl). Bee pacxofbl OT NPeasapuTeNtHOro NNaHn-
POBaHNA A0 BBOAA B 3KCANYyaTaunio. OCHOBHBIE PACXOALI MOTYT GLITh Kak NPAMLIMK (W3rotoene-
HUe » ycranoska 060pyaosaHnf), Tak » KOCBEHHLIMK (NOArOTOBKA NnepcoHana) (3).

Pacxoab) akcnnyartayuotHbie (Texywue 3aTparbl). Bce pacxoasl, ouyeHnsaemole 06biuHO
3a rop, Ha o6cnyxuBaKue u onNaty TpyAa, ynpasneHue n 3kCNAyatauvio, 3aTpartel Ha TEXHU4EC-
KM€ U aAMUHNCTPATHBHBIC HYXKAL), a TaKke Hanorm [3).

Pexomenpauwn. flokyment 8 06nacTv CrvaHaapTMsaywn, METPOnorun, ceprudmukauun, co-
Aepxawmit 406poBoNbHLIE ANA NPUMEHEHNA OPraHN3aLMOHHO-TEXHUYECKNE 1 (UNK) OBLIETEXHN-
yeckue NoNoxeHns, NOpAAKY (Npasuna, NPoLeAaYpL), METOAL! (CNOCOBL!, Npueme!) BHINOAHEHN:
pabor cooTeeTCcTByIOWMX HaNPaBNEHUit, a Takke pekoOMeHAyEMbe Npasuna odopMneHna pe-
3ynsrartos 3tux pabor. Pekomenaauuu paspabarbisalor npu uenecoo6pasHoCcTu npeasaputens-
Ho#t nposepku pabor fo paspabotku 1 NpuHaTUR cooTeeTcTayowux Mpasun unu Ctangaptos.
[FOCT P 1.10-95).

Puck paanaumoHHbii. BepoaTHOCTL BO3HUKHOBEHUA Y HYENOoBeka unu efo NOTOMCTBa Kako-
ro-nu6o speanoro adiexta B peaynsrate obnyuenun [HPE-99).

Craska npouentHan. Hopma 40x0AHOCTU (PUHAHCOBO-KPEANTHBIX CREMNOK, pa3mep KOTOpOn
3aBUCMT OT BuA\a KPEAUTA, €0 CPOKA, CBOEBPEMEHHOCTU NoraleHUA. Pazmepbl NPOUEHTHBIX CTa-
BOK, YCTAHaBAUBAEMbIE KOMMEPHECKUMN U TOCYAAPCTBEHHbIMU GaHKaMu BO rnase C UeHTpans-
HbIM (HauKoHaNbHBIM) GaHKOM, HOPMUPYIOT HEPaPXUIECKYIO CUCTEMY NPOLIEHTHBIX CTaBOK [7].

Yuiep6 ans 3a0posbi. Matematuieckoe OXUAaHUe BENMUMHBI HAHECEHHOrO BpeAaa 3A0po-
BbIO NULIAM, NOABEPTILIMMCA OBNYHEHNIO C YUETOM BEPOATHOCTH M TAXECTH NOCNEACTBNI paavo-
Guonoruueckux aheKTos, KaK CTOXacTUMECKUX, Tak U AeTePMNHUPOBAHHLIX (3].
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®akrop. Mepa nnmn ka4ecTeo, € NOMOWILIO KOTOPOro Pa3NUUAIOTCA BapUaHTh! PaAUALMOHHON
sawuTel [3].

Npumeuanue: Tepmunbl u ux onpeaenexus U3 [3] npuseaeHs! 8 nepesoae aBTopoB HACTON-
wnx PexomeHaauui.

4, O6uue nonoxeHus

4.1. PagnaunoxHan 6e3onacHOCTb NepcoHana cuutaetca o6ecneveHHoit, ecnu cobniopaior-
CS OCHOBHbIE NPUHUMNLI paauaunoHHOi GeaonacHocTu (06ocHoBaHKe, ONTUMU3AUUA, HOPMUPO-
BaHue) u TpebosaHnA PagVaLIMOHHON 3aLUTLI, YCTaHoBNEHHbIE PeaepantHbiM 3akoHOM «O pa-
AnaunorHon GesonacHocTu HaceneHua» Ne 3—-93 ot 09.01.96 (CoGpanne 3akoHOAaTeNbLCTBA
Poccuiickoii ®epepauun, 1996, Ne 3, cr.141), HPB-99 1 OCNOPB-99.

4.2. KOHTponb 3a peanu3aumei OCHOBHLIX NPUHUNNOB A0NXKEH OCYWECTBNATLCA NyTEM NPO-
BEPKM BLINONHEHNA Crieayowux TpeGosannii:

* NPUHUMN 06OCHOBAHUA AOMKEH NPUMEHATLCA HA CTAAUN NPUHATUA PELUEHUS YNONHOMO-
YEHHLIMU Oprasamm NPY NPOEKTUPOBAHNN HOBbLIX UCTONHUKOB U3NYHEHUA ¥ PaAUALIMOHHBIX 06bek-
TOB, BblAaqe NULIEH3UIA U YTBEPKACHUN HOPMATUBHO-TEXHNECKOW AOKYMEHTALUN HA HCNONL3O-
BaHWUE UCTOYHUKOB U3NYYEHUA, @ TAKKE NPU UIMEHEHUN YCNOBUI UX AKCNNyaTauwm;

* NPUHLNT ONTUMU3AUNK NPERYCMATPHBAET NOAAEPKAHNE HA BOIMOXHO HU3KOM U AOCTUXU-
MOM YPOBHeE Kak UHANBUAYaNbHLIX (HWKe Npeaenos, ycraHosnenHbix HPB-99), Tak u konnekTus-
HbIX 803 06nyueHns, C YUETOM COUMANbHBIX ¥ IKOHOMUUECKNX (haKTOPOB;

¢ NPUHLUMN HOPMUMPOBaHUA, TPEByIoWWiA HENPEBLILLEHUA HANBNAYaANbHLIX NPEAenos A03 N
ApYyrux HopMaTBos paauauuonHoli 6esonacHocT, RoMKEH COBNIOAATLCA BCEMU OPraHu3auus-
MU U NULAMU, OT KOTOPLIX 3aBUCUT YPOBEHL 06nYyUeHUs nioaei.

4.3. NprHUMN ONTUMU3ALUN UMEET BAXHOS NPAKTUMECKOE 3HaYeHue ANA obecneveHns pagu-
aUnoHHOI 6e30NacHOCTU Ha BCEX STanax Xu3HeaeATeNbHOCTN PaAVAUNOHHO-0NacHOro obbekTa.

4.4, B ycnosuax HOPMANbHOM IkCANyaTAUMU UCTOUHNKA U3NYHEHUA ONTUMU3AUVIA 00nNYUeHun
nepcoHana (CoBepWeHCTBOBaHWE PAANALUMOHHON 3aWUTLI) AOMKHA OCYWECTBATLCA NPU yposB-
HAX obny4eHun B AvanasoHe OT COOTBETCTBYIOWUX NPEAENOB A03 A0 YPOBHA perucTpauun 0,5
m3e/ron uHAnBKAYanbHoU achdexkTBHON A03bI.

4.5. Mpoueaypa oNTUMU3AUNKM PaANAUMOHHON 3aLUUTLI 3aKMIOYAETCA B NOCNEQ0BATENLHOM
BLINOMHEHMU NO ONPeAeneHHbIM NPaBunNam paga atanos. OGwan cxema, NNICTPUPYIOWARA STH
JTanss, npueeaeHa Ha puc.1.

4.6. B coorsetcteumn ¢ OCMNOPB-99 peannsauun npuHUMNa ONTUMU3aUWK, KaK U NPUHLUNA
o6ocHoBaHKA, AOMKHA OCY'LECTBAATLCA NO CNELNANbHLIM METOANMECKUM YKA3aHUAM, YTBEPXK-
AaeMbim hefepanbHbIMU OpraHamu rocyaapcTBEHHOro Haa3opa 3a paguaunonHoi 6esonacHoc-
TblO, @ A0 WX U3RAHUS — NYTEM NPOBEASHUA PAANALIMOHHO-TMIMEHUYECKON 3KCNepTu3bl 060cHO-
sbiBaloWUX A0KyMeHToB. HacToauwme Pekomenaauun paspaboraHe! Ans npeasapuTenbHoNn an-
poBauvn NPoUeAypL NPOBEAESHUA ONTUMU3ALIMORHBIX UCCNEA0BAHWIA Ha npeanpATUAX MuHaTo-
ma Poccuum,

5. BHeapeHue npuHLUNA oNTUMNU3auun
PaarauuoOHHON 3aWUTLI Ha NPEANPUATAN

5.1. OTBETCTBEHHOCTb 32 peanu3auunio NpUHUUNA ONTUMU3aUWK BO3NAraeTCcA Ha Cnyxobt u
nuua, OTBETCTBEHHLIE 3a opraHu3aLuio n obecnevenne paguaunorHoi GesonacHocTy Ha oGbek-
Tax npeanpustuit (OCNOPB-99).

5.2. OpraHn3aLnoHHBIMM CTPYKTYpamu, KOTOPbIe Npu3saHbl obecneunTe BHeAPEHNUE NPUHLY-
na MoryT ABNATLCA:

¢ rpynna onTumMusauumn 8 cocraee cnyx6Gol paauauvoHHon 6e3onacHoCcTH;

© CEKUMN TEXHUYECKOrO (HAyuHO-TEXHUYECKOrO) COBETA NPEANPUATUS.

5.2.1. 3apavamu rpynnbl ONTUMKU3AUMN RBNAIOTCA:

* npocMoTp ALARA ¢ uenbio BbIfSBNEHUA HeA0CTaTKoB B 0GecneveHun paguaunonHoi 6e3o-
NacHOCTU ¥ onpegenexus obnacTi, rae yNyvweHne MoXeT 6biTe NONE3HLIM;

¢ cozaaxne u HanonHexrune 6a3 AaHHLIX ANA ONTUMU3ALUN,

&
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L IocranoBKa 3a0a4u

3ananne BapHaHTOB

H daxTopos

Konuuectsennoe KauectseHtbie akTophl |
onpeaeneHue GakTopos AA

Kaxaoro
BapHaHTa 3alHTHI

v

CpasHenue H BbiGop
BapHAHTOB

|

Aunanus
YYBCTBHTENIBHOCTH

A4
Mpencrapnexne
pesynsTatoB

OkoHyaTeNnbHoe peLieHHe

Puc.1. OcHogHble wazu npoyedyps! onmuMu3auuu.

* npoeeaeHKue npoueayps ONTUMU3aLUMK;

¢ pa3paboTka COOTBETCTBYIOWNX MHCTPYKUNA;

¢ KOHTPONb Hap BHEAPEHNEM N BLINONHEHNEM TpeGoBaHWI HOBLIX MEpP 3alWUTbI.

5.2.2. B 320341 cekuun TeXHUHECKOro coBeTa BXOAAT:

¢ afanTauua MeTOANYECKUX MaTepPnanos K yCNOBUAM KOHKPETHLIX NPEANPUATUIA;

¢ BocnutaHue U obyyeHue nepcoHana NpeanpuaTHii.

5.3. ina ctumynupoBaHnA BHEAPESHUA ONTUMU3ALNK, KPUTUMECKOTO NOAXO0AA U CTPEMAESHUA K
3HaHUAM B BONPOCAxX pagnauunoHHon 6esonacHocTy Heob6xoaumMo NpUBNBaTL W noaaepxusars
KyneTypy 6esonacHocTi, kotopas obecnequnsaer:

© UCNONL3OBAHWE NPUHLIMNOB ONTUMN3ALMK KaK OCHOBLI yNpasneHns paguaumonton Geso-
NacHoCTLIO;

* HEeMeANEHHOE BLIABMIEHNE U YCTPAHEHUE NPOGNEM, BAMAIOWNX HA 3AWWUTY ¥ 6e30naCcHOCTS;

* yeTKOe pacnpeaeneHue 06A3aHHOCTEN KaXAOro NUUA 8 oGnacTu oGecneveHns paanaumon-
HoOW Ge30nacHOCTU U HanNUuUe Y KAXAOr0 AL Haanexawen NOAroToBKN 1 keanupukaluu;

* YETKOE Pa3rPaHnvEHNe NONHOMOUUIA B NPUHATIYA Pewenuit no sonpocam GesonacHocty,

* NPUHATME OPraHU3aUMOHHDBIX Mep no oGecneueHnio obmena cooTeercrayowein Hdopma-
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uuein, kacatouserica 6esonacHocTh.

5.4. Noaroroska u o6yueHne AONKHLI KACATLCA HE TONLKO CNELUANUCTOB, 3aHNMAIOWNXCS
obecnedeHneM paanaunoHHoih Ge3onacHoCTH, HO U BCEro nepcoHana, paboTaowero ¢ UCTOUHU-
KaMu YOHUNPYIOLEro N3nyyYeHus.,

6. CTtparerus cHuxeHun 103 oGny4eHnn

6.1. Npw seipaboTtke cTpaTerun cHukeHNn A03 o6nyyeHUn nepcoHana cneayeTt CXORUTL U3
cneaylowmnx ocHOBHLIX nonoxetunii OCNOPE-99:

* UHAVBUAYANLHLIE A03bI AOMKHL! B NEPBYI0 OUEPEAb CHNKATLCA TaM, fAe OHN NPEBLIAIOT
AONYCTUMBI ypoBeHb 0bnyueHus;

* MEPONPUATUA NO KONNEKTUBHON 3aWUTE NEPCOKANA B NEPBYIO CUepPeAb AOMKHBI OCYLLECTs-
NATLCA B OTHOWEHUN TEX UCTOUMHUKOB U3NYHEHNA, FAE BOIMOXHO A0CTUYL HanGonbluero cHnxe-
HUA KONNEKTUBHOM A03bl OGNYUEHNS NPY MUHUMANbHLIX 3aTparax;

® CHUKEHWUE 103 OT KAXKAOrO UCTOMHNKA UINYHEHUA AONXKHO, NPEXAE BCEro, AOCTUraTLCA 3a
CHET YMEHbLWEHNA OONYUEHUA KPUTUHECKUX FPYNN ANA 3TOTO UCTOYHUKA UNYYEHUA.

6.2. inn onpepenexus obnactu, rae Heo6x0AUMO ynyyweHne PaANALMOHHON 3aLLUTLI, NPO-
80AUTCA «NPOCMOTP ALARA» — cucremHbiii NPOCMOTP 0COGBIX CUTYauMit Unu cCywecTayiouiei
NPOrpaMMel paguaLMOHHON 3auTel. Lienb Taknx NPOCMOTPOB — He TONMbKO CHWKEHWE [03, HO
TaKke — BoinsneHne HeathdEeKTUBHLIX MEP 3aWUTLI.

6.3. ONTUMN3aLMA C LENbI0 CHUKEHNUA UHAUBUAYANBHLIX 403 HIKE CYWECTBYIOWNX npeae-
0B 403 OTANHAETCA OT ONTUMN3ALUUK C UENBIO YAYHIWEHUR PAANALIMOHHON 3aMTLI, KOTAA HET
NPeBLILEHUA NPEAENos A03.

B nepeom cnyuae 3apaueit UCCNEAOBAHUI RBNRETCA aHANNU3 BOIMOXHBLIX BAPUAHTOS 3awu-
Tbl, NPK KOTOPLIX BbiNONHAETCA TpeGoBaHNe He NpesbiWeHUA A03 (MPUHUUN HOPMUPOBAHNA) N
HaxX0KAEHWA CPeAn HUX BapUaHTa, YROBNETBOPAIOWErO NPUHLMNY ONTUMU3ALIUN.

Bo sropom cnyuae 3apaqa cocTout B 8bibope Hanbonee onTUManNLHOrO BapuaHTa 3awWuTs NO
CPABHEHNIO C CYWECTBYIOWUM BAPUAHTOM.

7. Pexomengauum no NposefeHNIO ONTUMK3ALUN
B nonHom o6veme npoueaypa onTUMHU3aUUN, B COOTBETCTBUN CO CXEMOM, NPUBEACHHON Ha
puc.1, NnpUMeHAEeTCA, Kak NPaBUo, ANA PEWEHNA KPYRHLIX 33A4a4, CBA3AHHLIX C pacwupeHem
MPOU3BOACTBA, AOPOrOCTOAWMUM PEMOHTOM UNK 3ameHoi oGopyaosanun. [ina peweHun Teky-
Wwux 3apav BNONHE AOCTATOMHO NpoBeAeHNe OTAGNBHBIX 3TANOB, KaK NOKa3aHo B npumepax Mpu-
noxexua 7.

7.1. Nocranoska 3apaun

Mepen Ha4yanoM NposeAeHNUA ONTUMU3ALMOHHLIX NCCNEA0BaNNH HEOGXOANMO TOYHO NOCTa-
8UTb 32434y C LENbIO UCKNIOYEHUR HANPACHBIX YCUNKIA U PECYPCOB B BLINONHEHUN NOCneAyIoLLe-
O aHanusa.

MocraHoeka 3aaaqyn BKNIOHAET YeTbipe dtana:

* OCO3HaHNe CyTu 3anauu;

¢ onpegeneHue uenyu UCCNeROBaHNA;

¢ onpegenexune rpanul 061acTu UCCNEA0BAHNS;

* NPOBEAEHNE KOHCYNbLTaUNM U OKOHYaTeNbHaA hOpMynNUpoBKa 3aaaumn.

Qcosnauue cyTh sanauu,

Ha aTom stane Heo6x0ANMO OUEHUTL CAOXHOCTb 3aAa4H, ee CTaTyC, C TOUKN 3PEHUA YPOBHA
NPUHATUA PELIEHNRA, BPEMA 1 CPEACTBa, Tpebyemble ANA ee pelweHns.

Mo cROXHOCTU BCe 324341 MOXHO YCNOBHO pa3buThb Ha YeTLIpe rpynnbi:

¢ NpocThie 3anauu, He Tpebyiowme cneunantHbiX OPraHU3aLUOHHLIX U TeXHUHECKUX Mepon-
PHATHIA;

© OTHOCUTENLHO NPOCTLIe 3aaauy, Tpebylowne HEKOTOPLIX BEIMUCTIIEHNIT W BKNIOYalowue ma-
noe ynucno ¢akTopos;

* cnoxHble 3agaun, TpebyioumMe Cepbe3HbIX PacHeToB U YCUNWIA CNeUManicToB pasnuuHoOro

&
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npochuns;

o CTpaTeruieckue 3aaauu ~ 3aa4n C CEPLE3HBIM COLUANBHBIM U NONUTUUECKUM 3HAYEHNEM.

Cratyc 3aaay onpeaenfeTca yposHeM NPUHATUA OKOHUATENBHOrO PELEHUN:

* CAMUM CNeUNannCcToMm, NPOBOARLLIM UCCNEAOBaHUE;

® HavanbHUKOM cnyXxGb! pagnaunonHoi GeaonacHocT oGbekTa unu NPeanpUARTUR;

¢ PyKOBOAUTENEM NPEANPUATUSR,

o pykosoautTensmu Gonee BLICOKOTO paHra.

MocranoBka 3afaauv NO3BONUT ONPEAENUTL HEOOXOANMOCTL NPOBEAEHUS AANBHENWUX Wa-
fOB ONTUMU3aLMK, €CAK peLIeHUe 3aaaun He O4eBUAHO ANA ONLITHOTO cneuvwanucTa e obnactm
paauaunoHHol GesonacHocTy, n 0603HaYNTL KPYr CNELUUaNUCTOB APYFMX CNELManbHOCTeN (3Ko-
HOMUCTOB, TEXHONOrOB, KOHCTPYKTOPOB U T.A.), KOTOPLIX CNEAYET NPUBAEUL K UCCNEAOBAHNAM.

Onpenenenue ueny ncenenosaxus,

CneayeT TOMHO ¥ HEABYCMBICNIEHHO ONPEAENUTL U 3aNuCcaThb Lenb KCCNEAOBAHUA C onpeae-
NEHHBLIM YPOBHEM AeTanusauun. 370 0COGEHHO BaXHO B CRy4anX, KOTAA ONTUMU3AUVOHHOE UC-
cneposaHne NPOBOAAT OAHK, a peLleHne NPUHUMAIOT Apyrue Auua.

Onpenenexue rpaxuy o6nacTu uccNeaosanns.

Heob6xoaumo ueTko onpeaenuTb, YTO AOMKHO BXOAUTL B ONTUMU3ALMOHHBLIN aHANKU3 W YTo
OCTaeTcA 3a ero npeaenamu, B TOM Yucne:

* HeoBxoaMMO N paccmoTpeHne 403 06nyyeHUA ApyrMX rpynn nepcoHana;

® KaKoBbl OrpaHNYeHnA (hMHAHCOBLIX PECYPCOB, KOTOpbie MOTYT ObiTh U3pacxoaoBaHL! AN
peweHnn 3aaaqn, U Kak OHU COOTHOCRTCA C OXUAASMbIMU 3aTPaTaMu Ha BHEAPEHWE 3aWNTHOM!
Mepbl;

® KaKue ypoBHu TOHHOCTH 1 AeTanun3auvn HeobxoanuMbI Npu NposeaeHUM aHanusa.

EHUe KOHCYNLTaUuii u uarenbHan hopmynuposka 3afnauw.

Yro6bl yGeauThCa, 4TO 3apava NocTasnera NpasunbLHO, HE0GXOAUMO NPOKOHCYNLTUPOBATL-
€A CO CNeLVanucToM, NPUHUMAIOWUM pelleHue, a, Npu HeobxoaUMOCTH, U C pyKoBOAUTENEM
Gonee Bbicokoro paxra. Ecnu nocrasoska sapaun 6yaer npusHaHa NPaBUNLHOW, ee cneayer
0hopMUTL AOKYMEHTaNLHO. ToNbKO Nocne 3Toro MoxXHO ByaeT NPUCTyNaTh X AanbHenwemy aHa-
nnay.

7.2, 3apanne BapuaHToB U hakTopoB

BapuaHrTs! paanauvoHHOW 3aWnTh).

BapuanTe! npeacrasnsaioT cobolt ansTepHaTMBHLIE ASNCTBUS, HanpaBnEeHHbIe Ha paawaum-
OHHYI0 3aWNTY, ABNAIOWUECA BO3MOXKHBIMUA PelISHUAMU 3anaun. BapuanTt pagnauvoHHON 3awu-
Tbl UMEET LENLIO CHKEHNE A03b! 06AYUEHNS (MHAMBUAYANLHON UNK KONNEKTUBHOI), CHUXEHNE
BEPOATHOCTYU O6NYHEHUA, NNKU CHUXKEHUE 3aTPaT HA 3aWUTY NPU YCNOBUM HENpeBbIlWeHU A0C-
TUTHYTOrO ypoBHn 6e30nacHOCTH NnepcoHana.

O606weHHbIM nokasaTenem yposHs 6e30NacHOCTH YCTAHOBOK, TEXHONOTUI, OpraHu3aLun Npo-
W3BOACTBA U KyNLTYpbl 6€30NaCHOCTU NPUMEHUTENBHO K KOHKPETHBIM NIAAM ABNAETCA MHANBM-
AyanbHas aosa (puc.2).

WugvenagyansHas aos3a o6ny4eHns nepcoHana 3asmMcuT oOT Ceayiowux NnapamMeTpos Ha pa-
6ounx mecrax v B pabounx NOMeLIeHnax:

© MOWHOCTH A03b! BHELUHErO raMMa-HENTPOHHOTO M3NYYEHUs, NOTOKOB BeTa-yacTuu;

o 06LEMHOV aKTUBHOCTU PAAVOHYKNVAOB B BO3AYXE;

¢ Bpemenn obBnyvenun.

KonnextusHan fo3a onpeaennerca Kak CymMa MHAUBUAYaNbHLIX 403 NepcoHana, T.e. 3asu-
CWUT KaK OT BENUUNHBI UHAUBNAYaNbHBIX 403, TaK N OT YUCNEHHOCTU NEpcoHana.

B cBA3u ¢ aTum BapraHTLl paarauuoHHON 3aumTbl AOMKHLI GbITL CBA3AHBI C YyMEHbIEHNEM
yKa3aHHbIX Bbile COCTAaBNAIOWUX.

CHWKeHre MOLIHOCTH A03bI HA PaGounX MecTax 1 B paGouux NOMELLIEHNSIX MOXET GbiTe AOC-
TUFHYTO NYTEM:

¢ YCTaHOBKW AONONHUTENBHON (PUINMECKON 3aWnTDI;

© CHIOKEHNA MOLLIHOCTU UCTOUHNKA U3NYYEHUA Ha Nepuoa npoeeaeHna pabor;

-
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Ortnenvras onepatuis Oraenshuiit paGoTHRK
Yposens mexnonozut dpdexmuenocmy Kearuguxayus Kynomypa
u opeanuzauy Jaujumst 6esonacxocmu
Bpems evinonnenus onepayuu Paouayuounan obcmarnoexa
Ha paboyem secme

{l U

Hrausuayansuas n03a 0TASALHORO
paGoTiHKa Ha OTACABHYIO ONEPAUHIO

Puc.2. Cxema ¢ropmuposarusn uHdusudyansHoll 003b1
omdenbHoz20 pabomuuka Ha omAensHyo onepauuro.

¢ pesakTusauun paboyero Mecra n noMeweHna 4o Hayana paboTe), KOraa 3HAYUMO BHElWHee
ofnyueHne oT NOBEPXHOCTHOrO 3arpA3HEHNA.

Mpy HaNUYUN KHFANALWOHHOTO NYTU BO3AEHCTBUR HEOBX0AUMO PACCMOTPETL UCNONbL30BaHUE
AONONHUTENBHBIX CPEACTB UHANBUAYANLHON 3ALUNUTHI U BAPUAHTHI, CBA3AHHLIE CO CHKEHUEM
KOHUEHTPaUWW paguoHyknuaos B pabouem nomeuwieHnn (Hanpumep, ¢ NOMOWBIO NPUHYAUTEND-
HOI BEHTUNALUUKN, UNY NPUMEHEHNEM MEP, CHUXAIOWUX YTEUKH PAAUOHYKNNAOB N3 UCTOMHUKA).

CHunxeHue spemeHy 06nyyeHns o6bIMHO AOCTUrAETCA 3a CHET ONTUMU3AUMK PErnamMeHTa pa-
6ot, achdhekTueHoro ynpaenenus pabotamu, ucnonbsosaHunem Gonee cosepuseHHbx paGoumnx
CPeAcTs U cneuyuansHoeim obyveHnem nepcoHana.

YmeHbWeHne YucneHHocTn obnyyaemoro fnepcoHana AOCTUIAETCA BHEAPEHNEM aBTOMaTH-
YECKUX YCTPONCTB Uy poBOTOTEXHUKY, NEPECMOTPOM NEPUOANYHOCTHU BLINONHEHUA paboTn T.A.

Ana cuTyauwit, koraa nHaMBUAyanbHble A03b GAU3KM NN MOTYT NPEBLILATL A030BbLIE Npeae-
Nb) UNY KOHTPONbHBIE YPOBHU, CNEAYET PACCMOTPETL TakXKe BAPUAHT C YyBERANHEHNEM YNCAEHHO-
CTU nepcoHana.

Daxropb 8 BapHaHTax pagaNaUUOHHON 3aNTL.

daxkTop, ncnonbayemuii B ONTUMU3ALIMOHHON 3aAaye, ONPEAENRETCA KaK HeKoTopan mepa
WUNU Ka4yecTso, C NOMOLLILIO KOTOPOrO Pa3NUYAIOTCA BapUAHTLI PAAVALNOHHON 3aWUTL.

OcHoBHbiMU hbakTOpamMu B NOGOM ONTUMU3AUUOHHOM 32aa4e ABNAIOTCA:

e 3aTpPaThl HA OCYWECTBNEHNE BAPUAHTA 3aLUTLI, BKNIOYAA NPAMBLIE KanuTanbHbie 3aTpaTsl,
KOCBEHHDBIE OCHOBHbBIE PacxoAbl, IKCNNYTAUUOHHBIE PACcX0Abl U KOCBEHHYIO NPUOLING;

* no3bl 06nyueHna (konnekTusHbie WMNU NHAMBUAYaANbHBLIE, UX pacnpeaeneHue BO BpeMeHK
nrn).

B otaenbHbIx cnyyanx MoryT ObiTb 3HaUUMBI U Apyrue hakTopel, Hanpumep, yrposa husnvec-
KOro yBeqbs OT HepaanaunoHHbIX chakTopos, HeyaobeTea B paGoTe npy CNONL30BaHNK CPEACTB
WHAVBUAYANbHON 3aWNTHI U T.N.

ocrasnexue n HA BAPUAHTOB U chak I "

Ha cragum skennyataunmn npakTuieckumu 3agadamu ontumusauvmn moryt 6bite:

* NpOBEpPKa COOTBETCTBUA NPeANaraeMoro BapuanTa paauauuoHHON 3awmnTbl NPUHUMNY On-
TAMU3ALMK,

¢ poBepKa COOTBETCTBUA ASNCTBYIOLEN cucTemsl oGecneueHns paguaunoHHol 6esonacHo-
CTU NPUHUMNY ONTUMH3ALIUMK;

® CHIKEHWE MHAWBMAYANbHBLIX UNW KONNEKTUBHLIX A03 0ONYyYeHna onpeaeneHHON rpynnbi nep-

COHana.
&
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B nepeom cnyyae BapuaHThbl yXxe 3afaHbi: CywecTsyowuit 1 HoBLIN NpeanaraeMblit.

B ocTanbHbIX Cnyyanx He06GX0AUMO PacCMOTPETb BOIMOXHBIE BapuaHTLl M ONPEAENUTL ONTH-
ManbHbi BApHAHT.

Moaxona x hopMupoBaHNIO CNUCKA BapUAHTOB MOXET GbiTb cneayownum:

¢ Bes paGota BeiGpaHHOi rpynnbl nepcoHana pasbusaeTcst Ha aNeMeHTapHbIe 3NU30ALI, pas-
nuvaioWuecs N0 MeCTy U YCNoBuaM paboTsl, AnutenbHocTU paboTel, NYTAM paanauuoHHOro Bo3-
Aevictensn, nosam obnyyeHus n T.n.

¢ OuenHnBaloTes A03bl 06NYYEHNA NPy BLINONHEHWN paGoTbl B 3TUX anNu3oaax (MHAMBUAYanNb-
HbI@ U KONNEKTUBHLIE) M OTEUPAIOTCA 3NK30ALI, NPU KOTOPLIX (hOPMUPYIOTCA OCHOBHbIE A030BbIe
Harpyaku.

PesynbTathl OLIEHOK 403 PEKOMEHAYETCA NPEACTaBUTL B Crieayiowem 1abnuuHom Bnae.

Ycnoeus pabotel| Ucnoneayemsie
(cteneHb kom- | cpeacTea 3aWnTE!
dopraGenbHo- | cTenexb astoma-

cTH) TH3aUnK paboTbi)

dakTopl
3nu3oa | Mecro | Uctounnku | paanaynon-
pabotul | paboTol | n3nywenna | Horo B03-
Aeincrana

Npoaonxu- | fNosa
TensHOCTL | 0Gnyue-
pabots HUA

¢ B B8biGpaHHbIx anu3opax paboThl paccMaTpuBaloTCA BO3MOXHLIE MEPb! NO CHUKEHNIO A03
obnyyeHus. ina 3T0r0 peKOMEHAYETCR UCNONbL3OBaTL METOA «MO3FOBOMO WTYPMan, T.6., KOTAa
3KCNEPThI NPeAnaraloT He TONbKO CYEBUAHBIE BapUAHTBI, HO U MEHEE O4eBUAHLIE, a MOXET ObiTb,
Ha NepeLiii B3rNAA, U HeBbINONHUMLIE. Ha 3TOM 3Tane BaxHO 3auKkCUpoBaTh BCa BapraHTh! U
hakTops! 63 aHann3a Ux 3HAYMMOCTN U BOIMOXXHOCTY OCYLECTBNEHUA.

o Mocne cocraBneHns UCHEPNLIBAIOLLErO CNUCKA, OH AENNTCA Ha ABA: OAWUH — CO BCeMU BO3-
MOXHBIMI hakTOpamu, APYroi — CO BCEMN BOIMOXHLIMKU BapuaHTamu, U AeTansHo obcyxaaercs
€ Uenblo onNpeaenennsa ToNbKO OCYLECTBUMbIX BEPUAHTOB 1 3HAUMMBIX, NO MHEHWIO IKCNepTos,
cakvopos, kotoptie GyayT ncnonb3osaHel 8 nocneaytowem aHanuse. OtoGpaHHbie BapuaHTol
MOTYT NPEACTaBNATL BapUaHTL! CHUKEHNA 03 B OTAGNLHOM 3nu3oae paboTel unn komGunayvio
BapuaHTOB 3alLlUTbl B HECKONbKNX anu3oaax paboTbl paccmaTpusaemon rpynnbt NepcoHana.

B coctaeneHHbIi NepeveHb BapuaHTOB M 3HAUUMbIX (haKTOPOB MOFYT NONACTb BapUaHTLI,
BbIXOAAUME 32 YCTAHOBNEHHBIE FPaHNLLI WCCNEA0BaHNA, unu npeanonaraiowue 6onee suICoKui
YPOBEHb NPUHATURA PELICHUN, YeM NpPeanonaranocb NPK NOCTaHoBke 3anaun. Moaromy Heobxo-
AVMO NPOKOHCYNBTUPOBATLCA € PYKOBOAUTENEM, NPUHUMAIOWUM pewtenne, n, Npu Heobxoaumo-
CTH, C APYFNMK IKCNEPTaMK UNU AAMUHUCTPAUMEN NPEANPUATHA.

7.3. KonuyectesenHoe onpeaienetne GakTopoB ANA KAXQOro BapMaHTa

Copepxanue pa6oTtbl Ha AaHHOM 3Tane COCTOUT B KONUYECTBEHHOM OUEHKE KaXA0ro hakTo-
pa B eAvHLIX NoKa3aTensax, HanpuMep, B AEHEXHOM 3KBUBANEHTe, U ONPEAENEHNA Heonpeae-
NEHHOCTU (NOFPEWHOCTH) 3TUX OLEHOK.

Pacxoau Ha 3aWunTy.

Pacxoab! Ha 3awuTy 8 o6uiem cnyyae COCTOAT U3 Pa3oBOTO KaNUTANIOBNOXEHNA (OCHOBHbLIE
pacxoaut: npsiMbie U KOCBEHHbIE) ¥ PacX0A0B HA NOCNEAYIoWLYI0 EXErOAHYIO 3KCNyaTauuio.

O6uan cTpykTypa pacxofos npeacrasneHa Ha puc.3.

OcHoBHbIe COCTaBNAIOWME PACcXOA0B, KOTOpbie CneayeT NPUHUMAaTL BO BHUMAaKWE ANA Haun-
6onee 4acTo UCNONb3yEMBIX 3aLNTHBIX MEP, NpuseaeHbl 8 Mpunoxenun 5.

BO3MOXHO, UTO NPU HEKOTOPLIX BapHaHTaxX 3auwnTl 0GPa3yIoTCA OTPULLATENLHLIE PACXOAY,
T.€. AOXOAbI, HANPUMED, 38 CYET CHIKEHWA 3aTpar no 3apaboTHO Nnare nocne asTomarTusaumn
npouecca pabotul. [lnA onpeaeneHun saTpart Ha PaguauMOHHYIO 3aLUTY UCNONL3YIOTCA TPU Me-
To0Aa:

» rpy6an oueHka sarpar;

* oueHka NpuBeAEHHLIX 3aTpaT,;

* OLEHKA eXEroAHbIX 3aTpar.

Fpy6an ouenxa 3aTpar Ha 3aWuTy ONPEAENAETCA BbipaXeHuem:

X=Xc+Xo-t, )
&>
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Pacxoanbt Ha 32Ty I

Kanumanoenostcenun xcnayamayuonnsie
pacxooot

o : . o Pacxode na obenysicu-
| eanue u 3apnnamy,
ynpagnenue u
Pacxo0wl Ha ceipee, Amopmuzayus aKcnayamayuio.
OCHOGHbIe MaMepUAny, obopydosanus,
obopydosatue, nomeps npou3gooumensHo- 3ampames na
nokynrele usdenus, cmu @ nepuod pexoHcmpyK- mexnuvecxkue u
3apnnama paboyum, yuu 3aumel, Halo2y, AOMUHUCMPAMUGHbIE
cmoumocme usHoca pacxodel Ha npedeapu- yuxyuu.
UHCMPYMeHmOg. menvHoe niaHuposanue u
paspabomxy,
pacxodsl Ha NycKo-
HanadouHsle pabomuwl,
obyuenue nepconana,
pasnuunsie coopsi.

Puc.3. Cmpykmypa 3ampam Ha eHedpeHue 3aujumHbix mep.

rAe: Xc - OCHOBHbIE PACXOAbI; Xp — FOAOBLIE IKCNAYATAUNOHHBIE PACXOAMY; f — CPOK CRywGbi 060-
pyaoBaHus 8 roaax. MpyGyIo oueHKy 3aTpaT NPUMEHSIOT B Tex CAYYanX, KOraa MOXHO npeHeGpeub
BPEMEHHBIMN USMEHEHURMY UEHHOCTY IGHEXHbIX PECYPCOs.

CAN BDEMEHHLIMY UIMEHEHUAMY ASHEXHBIX COB NpeH Henb3s, TO cneayeT Npu-
MEHSTb AUCKOHTUPOBaHYE, T.€. NPUBEAEHNE 3aTPaT K 3aAaHHOMY MOMEHTY BPEMEHN:

T L]
X=X+ XX, -(1+)",  (2)

n=l

rae: X »— dKcnnyaTauuoHHbIE 3aTpaTel B8 #-fOA NOCNE Hauana akcnnyarauuu, r — NPOUEHTHan
cragka (TOXAeCTBEHHOe Ha3BaHue — HOpMa AUCKOHTUPOBAHUSR).

B onTUMN3aUUOHHBIX UCCNEA0BAHNAX CNEAYET OPUEHTUPOBATHCA HA BENUYNHY NPOLEHTHON
CTaBKH, YCTAHOBNEHHYIO B TOCYAAPCTBEHHOM CEKTOpe.

Ecnu cuHancoBbie cpeacTaa Ha NpuobGpeTeHne, MOHTaX U SKCNAYaTaLMIO CUCTEMb! paana-
UMOHHOI 3awmnTel 6epyTcA B3aiiMbl C NOCNEAYIOLLINMUA EXEroAHBIMU BbINNATaMy AoNra, TO ank-
TEPHATUBOIA BLIYMCNEHUA NPUBEAEHHBIX 3aTPaT ABNAIOTCA pacHeThl @XeroaHbIX 3aTpar. B stom
cnyuyae KanuTanbHbi@ 3aTpaTbi PasHOCAT HA 3aNPOEKTUPOBAHHOE BPEMA XN3HU 3auTHOro o6o-
pyaosaHua Takum o6pa3som, 4ToGul oHU MOrnu GbiTb NPUNNIOCOBAaHEI K @XEroaHLIM pacxoAaMm no

JKCNNyaTaLUn U TEXHUYECKOMY OBCIYKUBAHUIO.
Boinnatl 8 n-h rog X,, HeobGxoaumeie, YTOGH! PacNNaTTECA 3a KanuTanbHble 3atpatsl Xc,

&
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GyRyT cnepylowymn:
r(l+r)"
(1+r)' =1

OnpeaenexHne CTOMMOCTY PAANALMOHHOTO yuiep6a 300posbio.

Ansa ontuMmusaumn HEO6x0AUMO, YTOGHI paauauvoHHbIN yulepG onpeaenanca 8 CTOUMOCTHOM
sbipaxeHun. Tak kak paavauvoHHslit yuiep6 3a0posbio Npu 403aX, He NPUBOAALLUX K BO3HUKHO-
BEHWIO AeTepMUHUPOBaHHLIX 3hdeKToB, NPONOPUUOHANEH KORNEKTUBHON A03€E, TO NPUHUMAET-
CAl, YUTO JKOHOMUMECKUIA IKBUBANEHT yuwepba 3A0pOoBLIO '; Takke NPONOPUNOHANEH KONNEKTUB-
HOI1 pno3e:

(3)

n =N

Yi=a-S, )
rAe: a — CTOUMOCTb €ANHULLI KONNEKTUBHON [O3b, $ —~ KONNEKTUBHAA N03a.

C npubnuxeHnem UHANBNAYanNbHLIX 403 K A030BLIM Npeaenam (MNu NPesbilLEHNEM er0) BBO-
AWTCA BTOpan coctasnalowan ywep6a. Kak npasuno, 8Topan coctaensaowas npuHMMaeTcs so
BHUMaHUE NpY A03aX, Npesbiwalowmx ~(25...30)% npeaena ao3wl (NpumepHo 5 m38/ron).

IJKOHOMUHECKNI IKBUBANEHT BTOPOH COCTaBNAIOWEN, V>, NPUHUMAETCA PABHLIM:

}’,=ZB,-S,. (5)
rpe: i, ~ CTONMOCTb eAUHNLbI KONNEKTUBHON A03bI ANSA j-FO ANANA30HA WHAVBNAYANbHLIX 403,
S, — BENUYNHA KONNEKTUBHON A03bI ANA j-r0 ANANAIOHA UHANBUAYANbHLIX AO03.
Mpu pacemoTpeHun 06enx COCTaBNAIOWUX PAAUALIMOHHONO yiiep6a cymmapHbit yutep6 (), +Y,)

o6blvHO NpeacTaBnAIoT 8 BUAES Zu( d,)-S,, mnea(d,) = a+f, ad,—3na4enue niauenayanbHon

DO3b.

MoaxoAb), ucnonb3yemoie ANA BbIGOPA UMCNOBLIX 3HAYEHUN « U «f d,), npuseaeHt! B Mpuno-
KEHUU 2,

KonuuecrteeHHan oueHka ¢akTopos ¢ cnonb3oBaHWeM NOHATUA NONE3HOCTU.

[pu Hanuun 8 ONTUMKU3AUMOHHOM UCCNeAoBaHUN (hakTOPOB, KOTOPLIE HeNb3A OLIEHUTL KO-
NUYECTBEHHO B AIEHEXKHOM 3KBUBANEHTE, UCNONbL3YETCR KONUUECTBEHHAN OLEeHKA C NOMOWbIO
NOHATUS KNONE3HOCTUY, 1, j-TO (haKTOPa B i-OM BAPUaHTE 3auWInTh! U BeCosbix koaduuneHTos,
k,, OTPAXAIOLMX BAXXHOCTb j-r0 (haKTOPa B ONTUMN3ALNOHHOM UccnenosaHun. OBbIMHO 3HaYEHUN
u, Belbupalorcs 8 gnanasoxe ot 0 f0 1, a k, HOPMUPYIOTCA Tak, YTOOLI uX CymMa no Bcem cakTo-
pam paeHanaco 1.

«MonesHocTby», pasHan 1, npuceanBaeTca j-My hakTopy B TOM BapuaHTe 3awutbl, B KOTOPOM
OH UMEET HannyuLwee, C TOUKY 3peHna ONTUMU3aUNK, 3Ha4eHue, a 0 — B BapuaHTe, rae ero 3Have-
HUe Hauxyawee. Hanpumep, C TOMKKU 3peHUA onTuMMU3auvn, Heobxoaumo nonyyats Haubonsee
3HavYeHne NpesoTBpPaLLCHHONW A03bl NPU MUHKMMANbHLIX 3aTpaTax Ha 3awuTy. NMo3ToMy «nones-
HOCTb» TaKkoro (hakTopa Kak CTOMMOCTb 3alUThL! MaKCUManbHa 8 BapuaHTe 3aWwuTel C MUHUMAnb-
HOM CTOMMOCTLIO, a (haKTopa «PagUaUMOHHLIN ywep6» — B BapnaHTe ¢ MUHUMANLHOW KONNeK-
TUBHOM 20301, T K. NPKU 3TOM 3HaUYEHNe NPEAOTBPALIEHHON A03bl NO CPABHEHUIO C HYNEBLIM Bapu-
SHTOM MaKCHManbHO. [ANs NPOMEXYTOHHbIX 3HAYEHUI KONNYECTBEHHOTO 3KBUBaneHTa (akTopa
«NOMEe3HOCTLY 00bIMHO ONpeaenseTCa NCXOAN U3 NMHENHON 3aBUCUMOCTH (CM. puc.4, 3asncu-
mocTb A). Mpu HannuMu Kakmx-NU60 AONONHUTENBHBIX OFPaHNUEHK (HAaNPUMED, NO MaKcuMans-
HbIM (PMHAHCOBLIM CPEACTBaM, KOTOPLIE MOXHO UCTPATUTL HA 3aluTy, UNKU NO MaKCUMaNbHOM
MHAVBUAYANbHON A03€) 3KCNEPTLI MOTYT BLIGpaTL APYryl0 3aBUCMMOCTb, NPKU KOTOPOWN «nones-
HocTby» (hakTopa Gonee pesko cHuxaetcs A0 0 Npu NPUbNKEHNNU ero KONUYECTBEHHOTO 3Have-
HYA K NOPOrOBOMY 3Ha4EHUI0, HanpUMep, Kak 3aBUCuMOCTL B Ha puc.2, aHanuTuyeckoe esipaxe-
HUE KOTOPOR NPUHUMAETCA B BUAE a — b-exp(c-t).

3HaueHnn BecosbIX KO3 HMUMEHTOB ONPEASNAIOT ABYMA METOAAMU: NOACTAHOBKONW NAK NpS|-
MOW OUEHKON.

C NnOMOWbIO NOACTAHOBKKU BeCOBble KOIHDNUMEHTHI MOryT GbiTh OUEHEHB! ANA haKkTopos.,
onpeAeneHHbIX KONUMECTBEHHO B OAWHAKOBLIX €AUHULAX ~ ACHEXHBIX UNW APYrux (Hanpumep, 8
6annax):

100



MP 30-1490-2001

k(X )/R(Xn) = k(Xo)/R(Xon)

R(X) = Ruac.(X) = R (X),
rae: k(X,) u k(X,) — secosble kO3ahduurenTHl hakTopoB X, ¥ X.,, COOTBETCTBEHHO;, R (X)) ¥
Ruures (X) = MAKCHMANDBHBIE N MUHUMANbHBIE KONUIECTBEHHLIE IKBUBANEHTBI hakTopa X.
Mpaman oueHKa 3aKnNIo4aETCA B onpegeneHny Becosbix KOIPDULMESHTOB HAa OCHOBAHNUW IKC-
NEPTHLIX OLECHOK CTENEHU BAXHOCTU (haKTOPOB. DaKTOPLI OAUHAKOBOI CTENESHU BAXHOCTU AONXK-
Hb! UMETb OAUHAKOBLIN BEC.

Mone3xocTs
1
b Puc. 4. fluneiitasn u HenuHeliHan
hyHxyus aghghexmuerocmu
A
0

MakcumanbHan uHauenayanbHan 03a

7.4. CpaBHeHue u BbIGOP BapuanTos

Lienbio aaHHOro 3Tana ABNAETCA onpeaeneHne ONTUMaNLHONO BapUaHTa PAAUALIMOHHON 3a-
wuTHI.

7.4.1. MNpn Hanuurn 60NLLLIOrO YNCNAa BapuaHTos HE06x0AUMO NPOBECTU NPEABAPUTENbHLIN
aHanu3 C LUenbio UCKNIOYEHWA U3 RanbHeNLLero paCCMOTPEHUA 3KOHOMUYECKU HEBLIFOAHLIX Ba-
pUanToB. [inA 3TOr0 UCNONL3YETCA CKPUHUHIOBLI MeToA, N3BECTHLIN kak aHanu3 CTOUMOCTb-
SPPEKTUBHOCTb. OnucaHue AaKHOrO MeToaa npuseaeHo B Mpunoxenuu 1.

7.4.2. ina sbiGopa onTUManbHOroO BapnanTa us yucna otobpaHHbix U 6a3osoro (Hynesoro)
BapuaHTa KCNoNb3YIOTCA CNeayioWue METOALI NOAREPKKN NPUHATUA PELUEHNIA:

« aHanu3 3ATPATbI-BbIFOMA;

o ancbcheperumnansHein ananus SATPATHI-BLIFOJA;

¢ pacwmpetHbii aHanus 3ATPATbBI-BLIFOAA;

© MHOrOChaKTOPHBIN aHanu3a ahPeKTUBHOCTY.

Kpatkoe onucarue AaHHbIX MEeTOA0B NpueoauTca B MpunoxeHun 1.

7.4.3. Nepsbie TPU METOA MCNONLIYIOTCA B TeéX CNy4anx, koraa sHauUMble hakTopbl MOryT
GbITh 33aaHLI KONMYECTBEHHO B AGHEXHBIX €ANHUYAX, T.€. KOrAa 3HaYUMbIMK chakTopamu ABNS-
I0TCA CTOMMOCTDL 3aWUTLI ¥ PaaUaLIMOHHDINR Yweps.

Ananu3 3ATPATbBI-BbIFO0A u ancbdepeHunanbhbtit avanus SATPATLI-BBIFOA ucnonbay-
€TCA 8 NPEANONOKEHUN, YTO KONNEKTUBHAA A03a ABNAETCA ROCTATOMHO XOPOLWMM NoKasartenem
paavaunoHHoro yuiep6a. 3t meToabl NpeAcTaBnsioT coboii Bepcuu 04HOro MeToaa 1 AaI0T OAHU-
HaKOBbIe pesynbTaThl.

Npn HeobxoAUMOCTU BKNIOYEHUA B ONTUMN3ALIMOHHBIE UCCNEAOBARUA YPOBHEN MHANBUAY-
anNbHLIX K03 B KaYeCTBE A0NONHUTENLHOrO KOMNOHEHTa CTOMMOCTY paguaumoHHoro yuwep6a, uc-
noNb3yeTcn paciumMpeHHbiit ananus SATPATbI-BbLIFOAA.

Bce 3T MeToAb! AOBONLHO NPOCTHI U MOrYT GbiTh peann3osaHbl cneunanucTaMu no paaua-
UUOHHOI 6E30NACHOCTU NPEANPUATUR.

MHorocdakTopHbiv aHann3 aexTBHOCTH ABNAETCA Gonee TPyaoeMKuM METoAoM, Tpebyio-
UMM NPOBEAEHUA IKCTIEPTHLIX OLICHOK «NONEIHOCTU» W BeCoBbix koahduumenToB ana akro-
POB, BKNIOMEHHBIX B ONTUMII3ALMOHHBIE NCCNeR0BaHUA. OH NCNONL3YETCA, KOIAA 3HAYNMBIX (Dak-
TOPOB CANWKOM MHOTO, NK HEKOTOPbIE (DaKTOPLI CAOXKHO 3aAaTh B AEHEXHBIX AUHULAX.
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OTMeETUM, HTO NPU PACCMOTPEHUN B KAUECTBE 3HAUUMBIX (hakTOPOB CTOMMOCTH 3aWUTH! N
paavwaumoHHoro ywepba, metoaw aHanms 3ATPATBI-BLIFOQA, anddepenumnanbHbiil aHanus
SATPATLI-BbIF'OAlA 1 mHorohakTopHbId aHanu3 3PPEKTHBHOCTH NAEHTUYHLI, ECAIU B NOChe-
AHEM UCNIONb3YETCA NUHERHAA MOAEND ONPEAENEHUA KNONE3HOCTU», a BecoBble Koadhnuumen-
Thi onpeAeneHbl B COOTBETCTBUN C N.7.3.

7.5. Ananu3 wyBCTBUTENLHOCTH

Llens aHann3a 4yBCTBHTENLHOCTH — ONPEASANTL YCTONYMBOCTD PE3yNntTaTos aHann3a K Heo-
NPEeAENEHHOCTAM 3afanust (haKTopOos, a Talke K NPUHATLIM NPEANOMIOKEHUAM N AONYUIEHNAM.
Taxoi aHanus NPoBEpAET OTHOCUTENLHYIO 3HAYUMOCTL PA3NUUHBIX UCTOYHUKOB HEONPEeAENEHHO-
CTu, BXOARWMUX 8 NPOUEAYPY ONTUMU3ALUMK.

B npoueaype oNTUMU3IAUNY NCTOUHKAMU HEONPEAENEHHOCTEN, KOTOPBIE PaCCMaTPUBAIOTCA
Ha QAHHOM JTane, ABNAIOTCA:

* 3HAYEHUA NAPAMETPOB, BXOAAILNX B aHANUTUYECKYIO NPOLCAYPY:

© (haKkTopbl, BKMIOYEKHBLIE B AHANUTUHECKYIO NPOUSAYPY:

© Apyrne ankTepHaTUBHLIC BAPUAHTLI, NCKMOYEHHBIE N3 PACCMOTPEHUA Ha NPeAbIAYWWX wa-
rax onTUMU3aLuu.

q!BC‘I‘Bu‘I‘eﬂbHOCTb K 3Ha4YeHUAM NapameTpos.

NapameTpbl, BkAOMEHHBIE B NPOLIECC ONTUMU3ALMK, ONpeaenaloTca NBo HenocpeaCTBEHHO
no AaHHBIM HABMIOAEHUA, N3IMEPEHNA N OLEHOK, NGO, NPK OTCYTCTBUN BO3MOXHOCTH UX NPAMOTO
N3MepeHnn, CXOAA U3 NPEANONONKEHNIA U IKCNEPTHLIX OUEHOK. B 0Goux cnyuasx oHu 3aaaloTca
C NOrPEWHOCTAMK, KOTOPLIE AOMKHL! O6biTe OnpeaeneHbl Ha Tane KONUYECTBEHHOro 3aAaHUA
chakropos.

W3 Bcex napameTpos, NCNOSIL30BAHHBLIX ANA KONUHECTBEHHON OLIEHKU kakoro-nuGo ¢akTopa,
cnepyeTt BLIAENUTL Te, NOFPEWHOCTN KOTOPbIX BHOCAT ONPEAENAIoWNiA BKNAA B UTOFOBYI0 NO-
FPEWHOCTb (hakTopa.

Mpu oueHke CTOMMOCTY BapuaKTa 3awWuThl cneayet paccMOTPETL ANANAIOH BapLUPOBAHUA
KanutanbHbIX U 3KCNNYaTaUuVOHHLIX 3aTPaT, BKNIOYas BO3MOXHbIE U3MEHEHUA LUEeH 8 NEPUoA oT
NPOBEASHMA ONTUMU3AUMOHHBIX UCCNEAOBaHUIA RO HaYana BHEAPEHUR AAHHON 3aLIUTHOW MEpbi
8 pesynuraTe MHMNALUOHHLIX Npoueccos. Ecnv Ana onpeaeneHun 3arpar Ha 3aWuTy NPUMEHs-
10TCA METOAL! OUSHKW NPUBEAEHHBLIX UMK EXEroAHLIX 3aTpar, creayeT paccMoTpeTb TakKe uys-
CTBUTENLHOCTL K 3HaUEHUAM napamerTpa «HOpMa AUCKOHTUPOBAHUAY,

Ana onpeaeneHnA OCHOBHLIX UCTOYHUKOB HEONPEAENEHHOCTU OUEHOK UHAUBNAYANLHLIX KU
KONNEKTUBHBLIX 403 aHANU3UPYIOTCA NOTPELWHOCTH ucnonbayembix cpeacte MAK nnu cpeacts na-
MepeHnA NapaMeTpoB pasuauvoHHo! 06cTaHoBkU (YKa3aHbl B TEXHUMECKUX YCNOBUAX, nacnop-
Tax Ha JaHHbIE CPeACTBa), ONPeASNEHUA BPEMEHN, 3aTPaUUBAEMOro Ha BLINONHEHNE 3NN30AA
paboTbl, pacHeTHIX METOAOB U T.4. Koraa Ao3a oueHnBaETCs NO pe3ynstartam u3MepeHua napa-
METpOB paanauuoHHOK 06CTaHoBKM B paboiem nomewieHun, HEONPEAEneHHOCTL €€ OLEHKN 3a-
BUCUT Takxke OT AnanasoHa BapbupoBaHNA N3MEpAEMON BENMYKHBI NO nomeweHuto. MNpu ouenke
A03 06Ny4YeHNA OT HIANALMOHHOTO NOCTYNAEHUA PAANOHYKNNAOB OCHOBHAA HEONPEAENEHHOCTL
MoxeT GbiTb 06ycnoeneHa NOrPewHoCTLIO 40308010 KO3hhUUMEHTA, 3aBUCALLIEFO OT AUcnepc-
HOCTN adpo3oneil.

O6asatencHo cneayer onpeaenuTs YyBCTBUTENLHOCTL Pe3yntratos onTUMU3aUWm K napa-
MeTpy o B Ananasone ot 1 10 5 ero ohnuuanbHo ycTaHoBREHHBIX 3HaYeHuin. Ecnu oduunansHo
YCTaHOBREHHBIX 3HAYEHUI o HET, TO CNEAYET PACCMOTPETL YYBCTBUTENLHOCTL PE3yNLTaTos K U3-
MEHEHWIO 0. B AUana3oHe OT 3Ha4eHWUs FOA0BOTO AYLWIEBOr0 HaUMOHANLHOTO A0X0AA A0 2-3 3Ha-
YeHUN AOXOAA NPEANPUATUA B pacueTe Ha 1 yenoseka U3 nepcoxana rpynneot A.

fpy ucnonb3oBaHUM B ONTUMU3ELIMOHHOM UCCNEA0BaHUM METOAA MHOTOGAKTOPHOro aHanu-
3a 3¢hcheKTUBHOCTH aHANU3NPYETCA YYBCTBUTENLHOCTL PE3YNLTaTOB K 3HAaYEHUAM NPUHATLIX BE-
COBbIX K03(hPULUEHTOB B ANANA3OHE OT MUHUMANLHLIX A0 MAKCUMANBLHLIX 3HAYEHUI IKCNepT-
HbIX OLEHOK.

Ana npoeeaeHna aHanuaa vysCTBUTENBHOCTY CYLECTBYET AOBOMBHO MHOTO CNoco608, HO B
GonblwKrHCTBE 3224 ROCTATOUHO UCNONL30BATL NPOCTENLLINIA — USMEHEHUE OAHOTO NapameTpa B
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npeaenax o6nacTy ero HeoNPeAeNeHHOCTU U NepecyeT PesynLTaTos 3aaaum onTummusaumn. Pe-
KOMEHAYETCS CHayana pacCMOTPEThb KpaiiHne 3HaYeHus HeonpeaeneHHoCcTV napamerpa. Ecnu
NPV 3TOM peLLieHNEe OCTAETCA HENSMEHHLIM, TO, CNeA0BaTeNbHO, AGHHLIN NAPAMETP He ABNAETCA
KPUTUYECKUM B A3HHOM ONTUMU3ALIMOHHOM UccneaosaHun. B NPoTMBHOM cnyuae cneayer pac-
CMOTPETb, HACKONLKO peantHbIM ABNAETCA BLIGPaHHOE 3HavUeHne napameTpa n NPeANPUHATL Mepbl
NO BO3MOXHOMY €O YTOUHEHUIO.

MOXET TakKe 0Ka3aTbCA NONE3HLIM rpadiueckoe NPeACTaBNEHNE PE3YNLTATOB aHanu3a Jye-
CTBUTENBHOCTH, T.€. NOCTPOSHNE 3aBUCHMOCTU CYMMaPHLIX 3aTPaT ANs KaXAO0r0 BapuaHTa aalu-
Tbl OT 3HAYEHUN NapameTpa B Npeaenax ero HeONPeAENEHHOCTH.

UyecrantenbHocTb k BLIGOPY dakTopos.

B xayecTse ONTUMU3ALIMOHHONO UCCneaoBaHus Guinu BuiGpatb Haubonee sHauuMbie ¢ Touku
3peHna akcnepTos hakTopbl, KOTOPbIe BKAIOHANUCHL B aHanu3. Ha Jtane aHanu3a YyscTeuTens-
HOCTY CrieayeT NPOBepUTb, HE MOFYT NY HEPACCMOTPEHHbIE (DaKTOPL NOBANATL Ha Pe3ynLTaThl
uccneaosaHua.

UyBCTBUTENLHOCTb K BLIGODY BaPUAHTOB 3aLUUTLI.

B 3aKniounTensHON HacTH aHanu3a YyBCTBUTENHLHOCTU CNEAYET NePecMoTpeTh BLIGOp Bapu-
aHTOB 3awuThi. B NPOLUECCe UCCNEA0BAHNA MOTYT BO3HUKHYTb HOBLIE BapUaHTL! UNK HeoGxoau-
MOCTb NEPECMOTPa, T.€. BAPUAHTLI, KOTOPLIE He GLINK BKMIIOYEHL! Ha NPEABIAYWINX Tanax.

7.6. MpeAacraBnetine pesynsratoB

MNpn npeacTasneHun pesynLTatoB ONTUMU3AUMN ANA NPUHATUA OKOHUYATENLHOTO pelweHun
AOCMKHBI GbIT KOPOTKO U NOHATHO OTPAXEHBL! BCE ITaNbi ONTUMN3ALMK, B TOM uucne:

¢ Uenb UccneaoBanus;

¢ 060cHOBaHWe BLIGOPA KOHTUHIEHTA NEPCOoHaNa;

* UCTOMHUKU MHPOPMAUMK, NCNONBIOBAHHOM NPU UCCNEROBAHWUY;

* PaCCMOTPEHHbIE BapuaHTh! 3aunTt U 06ocHoBaHKe ux sutbopa AN nocneayiowero aHanu-
3a;

* PacCMOTPEHHbIE hakTOpbl U 060CHOBAHUE HUX 3HAUYNMOCTH;

¢ 06ocHOBaHKe BbIGOPa MeTOAa NOAAEPKKN NPUHATUA PELICHUA;

* NPUHATLIC 3HAHEHWUA NAPaMETPOB U BO3MOXHBIN ANana3oH UX BapbUPOBAHUR,

¢ CNELNANUCTLI, NPUBNEUEHHBIS ANA IKCNEPTHLIX OLIEHOK;

* UCNONb30BaHHLIE METOAbI ANA PACHETOB A030BbLIX BENIMUNUH, CTOUMOCTU 3aWWUTLI U T.N.;

¢ pesynsTarbi, NONy4YEHHbIE NPU NCCNEAOBAHNN (ONTUMANBHBIN BAPUAHT 3aWUTLY);

® pesynbTaThl aHanu3a vYyescTBUTENBbHOCTU C YKa3aHWeM AnanasoHa 3HaYeHun o, B KOTOPOM
npeanaraemblit BapuaHT onTuManeH;

¢ o6ocHOBaHUe NPOBEACHUR AONONHUTENBHBIX UCCNEAoBaHUI (Npyu HeoBxoauMoCTH).

YeTkoe NpeacTasneHne pesynsTatos 0COGEHHO BaXHO B CNy4asx, Koraa npouecc ucecneao-
BaHUA U NPUHATUA PELLIEHNS OCYLUECTBNRETCA Pa3NUYHBIMU NUUAMU.

7.7. NMpuHaTHe peweHus

Mpumenenre npoueaypbl ONTUMUIAUUM NPUBOANT K NONYYEHUIO ONTUMANLHOrO pesynsTara ¢
pa3nuuHeiMu orosopkami. Moatomy 8 GonbwmHcTee CNyyaes pesynsTaT ONTUMU3ALUN He ABNA-
€TCA KOHEYHbIM PELIGHUEM ¥ MOXET PAacCMaTPNBaTbCA Kak pPeKOMEHAAUNA, NOMOralouwlan oTeeT-
CTBEHHOMY NULY NPUHATL ONTUMANLHOE peleHue.

OkoHuaTtenbHoe peweHne Bceraa 0CTaeTcs NPeporaTueoit cneuanicTa, OTBETCTBEHHOM 3a
€ro npuHATUe.
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Mpunoxenue 1. MpuHuun oNTUMU3aLKY B PaANALMOHHON 3auluTe

B 1990 r. MexxayHapoaHas Komuceua no paguonorudeckoi saumre (MKP3) ony6nukosana
pexomenpauum (Mybnukauua 60), 8 kKOTOpbIx GbiNK onpeaeneHbl Tpu PyHAAMEHTANbHBIX NPUH-
uuna, o6bIMHO Ha3biBaeMble 0G0CHOBaHNE, ONTUMU3ALIUA N HOPMUPOBAHNE, KOTOPLIE COCTaBNA-
10T OCHOBY COBPEMEHHOI CUCTEMbI PaaUaLMOHHON 3auwuTe!l. B npuHsiteix 8 Poccuu Hopmax Pa-
AvauvoHHoit BesonacHoctn HPB-99 aaHKuie npuHuunbl chopmynuposats B cneayowen pe-
Aaxuuu:

¢ He Npesblwexne AONYCTUMbIX NPEAENOB NHAVBUAYANbHLIX 403 06NYUEHUA FPAXAAH OT BCEX
MCTOMHUKOB U3Ny4YeHNs (NPMHUMN HOPMUPOBAHUA);

¢ 3anpeleHne Bcex sUA0B AEATENLHOCTU NO UCNONb30BAHNIO UCTOYHNKOB M3NYYEHNR, NPU
KOTOPLIX NONYYEHHAR ANA Yenosexa u obwiecrea NONL3a He NPEBLILIAET PUCK BOIMOXHOrO Bpe-
Aa, NPULUHEHHOTO AONONHUTENLHBIM 0BNYyUeHEM (NpuHLUN 060CcHOBaHNR);

* noAAepXaHne Ha BO3MOXHO HM3KOM U ROCTWKUMOM YPOBHE C YYETOM 3KOHOMWUHECKUX ¥
coumnanbHbix (hakTOPOB MHANBNAYANBHLIX 403 06NYUeHUn U Yncna oBaydaeMbIX NUL NPU CNONb-
308aHUN MOGOro NCTOMHUKA NINYHEHNA (NPUHUVN ONTUMK3ALK).

NpumeHeHre aTux NPUHUKUNOB NPeACTaBnneT co6oit Nepexos OT OrpaHUYeHNnA MHANBUAYan.-
HbIX 403 K CHUKEHWIO 03 A0 ONTUMANBbHOrO YPOBHA. B 0cHOBE KOHUENLMK ONTUMU3aUNK ypoBHE#H
oGny4eHun (ee apyroe ToxaecTeeHHoe HassaHue ALARA, asnsioLeecn cokpateHiem sbipaxe-
HuA «As Low As Reasonably Achievable» — «HaCTONLKO HU3KO HACKONBKO PA3YMHO AOCTUKUMON)
nexar ase BaxHbIe NPEANOCHINKU:

* OTCYTCTBNE NOpOra AMNA cTtoxactudeckux addextos;

® OTPAHUMEHHOCTL CPEACTB, KOTOPLIE MOTYT GbiTe ncnonb3oBaHul AnNa obecneuexnsa pagua-
UWOHHON 3aWnTh.

OrtcytcTene NOPOroBo A03bl BOSHUKHOBEHWA CroxacTuieckux adexros npu Bo3AeHCTBUN
VOHN3UPYIOWEro U3NYHEHUA HA OPraHU3M YENOoBEKa CBUAETENLCTBYET, YTO 6e30NacHOro yposHA
paAvaumu He CyulecTsyet, u, CneaoBaTenbHO, HEOBXOAUMO CTPEMNTLCS K CHUXKEHNIO 0BnyHeHns,
HaCKONLKO 3TO BO3ZMOXHO.
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C Apyroii CTOpOHLI, paavauroHHan 3alwuTa, kak u MHOTMe Apyrie NpakTuieckue sanauu, Noa-
UUHAGTCH «3aKOHY yBbisalouiel 3hheKTUBHOCTUY : NEPBOHAUANLHLIE 3aTPATL! HA 3aWNTY MOTYT
NPUBECTYU K 3HAYUTENbHOMY CHUKEHUIO 803 06nyyeHa, oAHaKo, nocneaylowme 3aTpars! AaloT
Bce meHbwmin achdexT. Ecnu 61 pecypcst Gbinu HeorpaHuieHHb!, TO TOT 3aKoH He umen 6ol
3HaueHun 4N paanaunoHHON 3awmTel. Ho, T.K. HEOrpaHNUYEHHLIX pecypcos He GbiBaeT, 3aKoHO-
MepeH BONPOC: Kak AaneKo HYXHO MATY B CHUXEHUW 037 PeweHne cneayeT UCKaTh B HEKOTOPOM
KOMRPOMUCCE MEXAY CHIKEHUEM A03 U CTOUMOCTBIO 3AWUTHLIX MEPONPUATUIA, KOTOpbIE MOryT
6biTb NpuHATE!. [ipyruMn cnosamu, He06xoAUMa onpeaeneHHoro poaa onTUMU3aUUA paguaun-
OHHON 3aWnT!.

MNpuHYKN ONTUMU3ALMN COREPXKUT ABA KNNOYEBBLIX MOMEHTA:

* HE CneayeT MUHUMN3VUPOBAaTL A03bl NIOGOIA LEHOM, T.K. NPW AOCTUTHYTOM ONTUMANbHOM YPOBHE
3aWmTH K NPY A03aX, HE NPEBLIWAIoWUX YCTAHOBNEHHbIE AONYCTUMbIE NPEAent!, HeT CMbIcNa
NPOAOMKATL BKNAALIBATL B 3aLIMTY AONONHUTENbHLIE pecypcbl. Orn Mory GbiTh pasmelwtent) ¢
Gonbwert nonb30oi rae-Hubyab ewle, HanpuMep, ANA YNYYIEHUA MEAULIMHCKOO 06CnyxnBanun
nepcoHana npeanpuAaTUi;

¢ OH OCHOBaH Ha OTCYTCTBUU HabnlopaeMol NOPOroBoN A03bI ANR cToXacTuYeckux ddchdex-
708. Ho Aaxe Npu HanNU4UMN NOPOTOBOI AO3bI, KOMRPOMUCC MEXAY CHUKEHNEM J03bl U COOTBET-
cTeylowumy 3atpatamu Gbin Gbl HeOOX0AVM NPY YPOBHAX, NPEBLILIAIOLUX STOT NOPOr U He AOC-
TUraIoWux A0NYCTUMBIX NPEAENOB A03.

Mpunoxexue 2. Moaxoasb: K BLIGOPY YNCNOBLIX
3HaveHuin ctoumocTu 1 yen.-3se.

Lexexnoe BuipaxeHue paanaunoHHoro yuiep6a o ABNAETCA OCHOBHBIM flapaMETPOM NPK on-
TUMU3ALMN PAAUALMOHHON 3alUTLI. TO NOHATUE BRepsbie nossunocs 8 Mybnukauwu 22 MKP3
(8] B cBA3M C NpeanoxeHUemM NCNONL3OBAHUA aHanu3a «nonb3a-spea» ANA Buibopa onTumane-
HOTO BapuanTa 3awuTel. B coeit MyGnukauwn 37 [1) MKP3 noauepkiyna HeoGXxoaMMOCTL Npu-
HATL BO BHUMAHUKE «CYGbEKTUBHLIE» acneKTbl BOCRPUATUA PAAVALIMOHHONO PUCKA NUMHOCTAMMU W
pasnuune paguauuoHHOro pucka Ana HaceneHus u nepcosana. U, nakoueu, 8 Ny6Gnukaumm 60
MKPS (9] axueHT npu onTUMU3auuu 3aWmuTsl CMEU\AETCA HA YUeT pacnpeaeneHnus UHAVBUAYan.b-
HbIX 03 06ny4eHusn, 4To npeanonaraeT ucnonb3osaHue Habopa sHavueHuh a(d,).

B cootsercTeuu ¢ HPB-99 senuunHa o A0MKHA yCTaHABNNBATLCA METORUECKUMU YKaIaHUS-
mu heaepansHOro yposHs Moccananuanansopa. Kak cauetenscreyer MeXAayHapoAHLI OnuIT,
opraHamu, perynupylowvmn paavauvortyio 6esonacHocTb, onpeaeneHa BenuuuHa o Tonbko 8 8
crpaHax. Mpu 3TOM YCTaHOBMEHHbLIE 3HAUEHWA PAacCMaTPUBAIOTCS B BUAE OCHOBHOV CNPABOMHOIMA
B8ENUUMHBI, UMEIOLLIEN PEKOMEHAATENbHBLIW CTATYC, T.K. CYUTAETCA, UTO ONTUMU3ALMA PagUaLIMOH-
HOM 3aWKThI = 3TO AENO NPEANPUATHN, U BENNYUHA a, ABNAIOWIANCA MHCTPYMEHTOM YNpasneHun,
MOXeT ycraHaenueartbcs umu camumu [10). OtmeTnm, UTO Ha aToMHbIX npoussoacteax CIUA n
€BpoNenickux CTPaH YCTAHOBNEHHLIE 3HAYEHUA a, KaK NPaBUNO, B HECKONLKO Pa3 Bbie pPeKo-
MEHAOBAHHLIX PEryNnPYIoWMMn OpraHamu,

B Muposoi NpaKtuke Yaule BCEro UCNonbayeTcs 0GobuWeHHas MOAENL ANA YCTAHOBNEHUR
CTONMOCTV AUHNALIL! KONNEKTUBHON A103b1, NPUMEHNUMAR K PA3NNUHLIM Buaam obnyuenus (npo-
heccuonanbHoe, MeaUUUHCKOe, oBnyenue HaceneHU OT TEXHOTEHHBIX UCTOMHUKOB) 8 3aBUCU-
MOCTH OT BbIGpaHHLIX napameTpos mMoaeny [11). 3ta moaent nponnniocTpupoBana Ha puc.N1.

ah

Puc.11. Modens oyeHku paduayuonHozo yuiepba.

d d UHAWBMAYANLHAR 4033
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Maremartuueckoe BoipaxeHue 3asucumocTu, NpuseaeHHon Ha puc.N1, onpepensercsa ¢op-
Mynamu:

(d) = Qpase anad<d,,
a(d) = O (d/d,)* ANAd>d,

Ana npaktu4eckon peanusauun aaHHON MOASNW HEOGX0AUMO onpeaenuTL TpU NapameTpa:
O Baser d, Wa.

Mapamerp «og,,» ABNSETCA AEHEXKHLIM SKBMBANEHTOM NOTEHUMANLHOrO yulep6a 300poBbio
ot obnyyeHus B KOANEKTUBHOIK Ao3e 1 yen.-38. B cooteeTCTBUM C pexomenaoBaHHbIMU MKP3
xoathpuumeHTaMmn pucka, oGnyyeHne B xoNNeKTUBHOMN A03e 1 Yen.-38 NPUBOANT K NOTEHLMaNb-
Homy yuiepGy, pasHomy norepe 0,88 uen.-rona ans nepcoHana. [ina yCTaHOBNEHNA AGHEXHOro
aksusaneHTa norepu 1 4en.-roaa UCNONL3YIOTCA 8 OCHOBHOM ABa MeTOAa: MeToa WIP u metog
YEenoBE4EeCKOro kanuTana.

Meroa WIP (Willingness To Pay — roTOBHOCT® NflaTuTb) OCHOBAH Ha NPOBEAESHUN ONPOCa C
UErbio BLIABNEHNA KTO U CKONBLKO FOTOB NNATUTL 3@ HeGonblume CHNKEHUA CTenelu pucka [12).
OcHosHan npoGnema COCTOUT B TOM, Kak J0BECTN A0 NOKUMAHNA ONPALIMBAEMBIX UL CYTb PUC-
Ka. [AnA 3T0ro sMeHEeHUA CTeneHu prucka A0MKHb! ObiTb LOCTATOMHO 3HAUNUTENBHBLIMM, CAM PUCK —
W3BECTHLIM, U B BLIGOPE AOMKHLI (UIYPMPOBATL OCMBLICNIEHHBIE CyMMbI AeHer. M03ToMy, XxoTa
A3HHBIA METOA CYUTARTCR Hanbonee 060CHOBAHHLIM TEOPETUUECKN, OH HE HaLLIEN LWMPOKOFo NPU-
MEHEHUA.

Bropoii MeToa ABNAETCA CyryG0o SKOHOMMUECKUM W OCHOBaH Ha NCNONL30BaHUN ANS OUEHKN
ACHEKHOrO 3XKBUBANEHTA NOTEPYU 1 UEN.-TOAA IHAYEHNA BANOBOrO HALUMOHANLHOTO NPOAYKTa Ha
Aywy Hacenexna. B cnyuae npodeccuoHantHoro obnydeHna AakHolit IKBUBANEHT MoxeT 6biTb
YCTaHOBAEH HA YPOBHE FOA0BOFO AOXOAA NPEANPUATURA (MNW OTPACNU B LENOM) B pacyere Ha 1
yenosexa U3 Bcero NepcoHana unn TONLKO Nepconana rpynnsi A, Mo eBponenckuM cTpaHam
3HaAYEHUA g, BAPLUPYIOTCA B Npeaenax ot 17 ao 170 aonnapos CWA (va 1997 r) Ha 1 uen.-m3s
[13).

BenuunHa «d,» ABNSRETCA YPOBHEM UHANBNAYANbHBLIX 403, HUXKE KOTOPOTO HE NPUHUMAETCA
80 BHYMaHUe pacnpeaenerne nHaueuayanbHbix 403, Ee 3HadeHne 3aBUCHT OT NPUHATOrO 3Have-
HUSA NPUEeMNemoro pucka Ana npodeccuoHansHoro obnyveHna. 3nadenns d,, yCraHOBNEHHbIe
Ha aToMHbIX o6bekTax paaa esponencknx cTpaH, Bapbupylorca or 1 4010 m3e/roa [13).

NapameTp «a» XapaKTepu3yer CTPeMNEHUE K CHUKEHUIO BLICOKNX UHAUBNAYANLHLIX R03. AHa-
NN3 NUTEepaTYpPHLIX AAHHBLIX NOKa3an, uTo NPUHATLIE 3HAYEHUA 3TOrO NapameTpa BapbupyioTca B
npeaenax or 1,2 go 1,5.

Mpunoxexue 3. MeToabl NOAAEPKKN NPUHATHA PelweHuin

N3.1. Ananus CTOUMOCTb-3PPEKTUBHOCTb (acbdextusHocTs 3arpart).

Ananusz CTOUMOCTb-3PPEKTUBHOCTD pekomeHayeTca ucnonbaosats Nnepea npoeeae-
Huem Gonee noapoGHOro aHanuaa ANA UCKNICHEHUA NPU NPOUNX PaBHLIX YCnosuax Haubonee
AOPOTOCTOALINX BAPUAHTOB Ppeanu3aunmn 3aluTHOrO MEepOnpPURTUA.

Or60p BapuanToB ANA fanbHENLLEro aHanusa NPOBOANTCS NO CReAyIoLLEeN Cxeme:

1) Bns kaxaoro i-ro BapuaHTa peanusaunn 3aWnTHOrO MEpPONPUATUA PAcCUUTBLIBAIOTCA 3aT-
patbl X; ¥ 3Ha4eHue OXUAAEMOi KONNEKTUBHON RO3LI S,;

2) BapuanTel ¢ 6nnakmmy sHaueHUAMK S; 06LeAVUHAIOTCA 8 0AHY rpynny, oGpa3yn Takum o6pa-
30M j rpynny,

3) BHyTpu kaaoit j-oli rpynnbl BLIAGNAIOTCA BAPUAHTBI C MUHUMANbLHLIMK 3aTpaTamu X,
KOTOpbie ByAyT cpaBHMBaTLCA MexXAY COBOM ¢ NOMOWBIO ONUCAHHLIX HUXXE METOAOB.

OcTtanbHbie BapuaKTb! B AanbHENWEM aHanu3e He pacCMaTpUBaloTea.

Danubiti aHanus yao6Ho nposoanTsb rpadmyeckum cnocoGom: nocTpoeHuem rpacduka 3asu-
CUMOCTU CTOMMOCTH 3aLUUTLI OT 3HAYEHUA KONNEKTUBHON A03bI ANA KAXAOr0 BApUaHTa, Kak no-
ka3aHo Ha puc.l2, 3atem Yepes HNKHWE TOUKW NPOBOAUTCA KpuBas (MOHOTOHHO cChapalowlan)
Takum 0Bpaom, 4TOBhl HuXe ee He nexasna Hu oaHa Touka. FipoBeaeHHas NMHUA COEAUHAET
TOHKM, COOTBETCTBYIOWME BapuaHTam, KOTopbie CneayeT CNoNb3oBath ANA AanbHeWWwero aHa-
nu3a. [ina cny4an, nokasanHoro Ha puc.fN2., Takux BapuaHToB okaszanoch 5.

@
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N3.2. Avanus cooTHoweHun «3ATPATbI-BLIFOAA».

N3.2.1. AuddheperuunantHelit aHanus.

OTOT METOA YYUTLIBAET TONBKO ABa 3HAYUMBIX (HAKTOPA: CTOMMOCTb 3aWUTHOTO Meponpus-
MR X ¥ KONNEKTUBHYIO A03Y S,.

Meron OCHOBaH Ha CpaBHEHUN AONONHUTENbBHLIX PACXO0A08 NPU Nepexoae OT BapuaHTa C
MeHbWUMK 3aTpaTamn X, ; sapuaHTy ¢ Gonbwmnmn 3aTpatamu X; 8 CONOCTaBNEHUNW C COOTBET-
CTBYIOWUM CHWKEHNEM KONNEKTUBHOM J03bl AS; = S;.; — S,. PeweHvne nepeittv ot sapuanTa (i-/) K
Gonee aoporocTonLIeMy BapUaHTY (i) MOXeT GbiTb NPUHATO, ecnu:

ax,| |ax,,-ax,
—|- ——|s . ni
aS, |As,_,—As, @ (i

OnTumansHeIM RBAAETCA BAapNaHT, NPU KOTOPOM 3HaveHue oTHoweHns AX,/ AS, nanbonee
6nuU3KO K BENUYUHE L CHN3Y.

MN3.2.2. UHTerpanbHbin aHanu3 (METoA UTOroBOH CTOUMOCTH).

Kak u 8 npeasiaywiem meroge, paccmarpusaiotca Asa (haktopa: 3aTparhl Ha 3aWuTHOe Me-
ponpuaTue X; U ypoeHn KONREKTUBHLIX A03 S,, BLIPAXKEHHDBIE B AEHEXHOM IKBUBANEHTE.

Ana kaxporo BapnanTa oNpPeAenseTca cymMmapHan CTOMMOCTb /7,

,=X;+asS, n2)

OnTUManbHLIM CYNTAETCA BAPUAHT C MUHUMANLHLIM 3HAYEHUEM CYMMAPHOR CTOUMOCTH.

N3.2.3. PaciumpenHbiit aHanu3.

OTOT METOA NPUMEHAETCA B TEX CAY4YanX, KOIAA UCNONb30BaHUE TONbKO 3HAYEHUI Konnek-
TUBHOM A03bI HEROCTATOUHO ANS ONUCAHNA NPUMUHEHHOTO 3A0POBLIO yulepba, Hanpumep, Npy
CYWECTBEHHOM pa3nuunn 403 0ONYUEHUA PacCMaTpBaEMOro KOHTUHIEHTA Nepcosana. B stom
cnyuae AnNA pacyeTa UTorosoi CTouMocTy yuiep6a 3a0poBbio () A0NKHO NCNONL30BATLCA COOT-
HOLLIEHNE:

Y=a-S+YB,-S,. (3
J

ONTUMANbHLIM CHWTAETCA BAPUAHT C MUHNMARbHBIM 3HAYEHUeM UTOTOBOW CTOWMOCTH, Onpe-
Aensemon, xak (X,+V,).

N3.3. MuorodakropHbiit aHanus ahhekTuBHOCTU.

DanHbiii MeToa ucnonb3yeTca B TeX CRyyasx, KOTAa B aHanu3 exniodeHo Gonbwoe xonuye-
CTB0 3HaUNMBIX hAKTOPOB B TOM YUCIE W TEX, KOTOPLIE CNOXNO 33aTb B AEHEXHLIX eAuHULaX,
TO €CTb (HaKTOPbI, KaK KONUHECTBEHHON, TaK U KAUECTBEHHOI NPUPOAY!. [laHnbiit MeToa cneayeT
NPUMEHNATL ANA Pa3NUUHBIX CNOXHDLIX CTPATErMUYECKUX PetlieHi BLICOKOTO YpOBHSA, koraa Heob-
XOAVMO YHUTHIBaTL COUMANBHLIE NPEANOHTEHNUA U NOCNEACTBUR peanu3aumn aBapuitHbLIX Mepon-
pyaTUiA.

MNpwn ucnonb3osaxuu MHOTOAKTOPHOTO METOAA NPOBOAATCA CNEAYoUIE onepayuu:

1) ParxupoBaHue scex hakropos NO OTHOCUTENLHON 3HAUUMOCTH NYTEM NPUNUCHLIBAHUA BE-
coBbix MHOXUTEnen k; (Gonee 3Hauumblit C TOuKM 3peHnn akcnepros dakTop umeer Gonbwee
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3HaveHue k).

2) lanee npoBOAUTCA NOCNEAOBATENLHOE PACCMOTPEHUE kaxaoro dakropa no Bcem sapu-
antam. MNpu 3TOM paccmarpusaemomy akTopy j NPUNUCLIBAETCR YNCAO u,, OTPaxaiouiee ero
paHr (nonesxocTs) B BapnaHTe (i) NO CPABHEHUIO C €r0 NONE3HOCTLIO B APYIUX BapuaHTax.

3HaueHuA k; v u, MOTYT BLIBUPaTLCA U3 NIK6Oro YKCNOBOro AUana3oHa, Hanpumep, AManaso-
Ha 0-1 ¢ cobnioneHneM anexksaTHOrO CONOCTaBNEHUA NX 3HaYeHU NO hakTopam ¥ BapuaHTam.

3) OnTumManbHbIM CHUTAETCA BAPUAHT, ANA KOTOPOro Benuumnba U, = Zk j* 4, NPUHUMAET Mak-
cumanbHoe 3Ha4eHue.,

OuesugHo, uto BbIGOP ONTUMaNBLHOroO BapuaHTa byaer npaaum:uum. €CnN K OUEHKE NOSIe3HO-
CT ¥ 3HaYUMOCTU ¢hakTopos OyayT NpUENEYeHbl KOMAETEHTHbIe SKCNEPTLI, OTpaxaiowme pas-
NUuHbIE TOMKU 3pEHUA Ha npobnemy (HayuHble paboTHUKKY, NULA, NPUHIUMAIOLLNE PEWEHUS, MEC-
THbIE PYKOBOAUTENY, OGWecTBEeHHbIE AEATENN U T.4.).

NpunoxexHue 4. CtannapTHbie Tabnnuube
ANA K03thhuLeHTOB ANCKOHTUPOBaHUR Gyayuux saTpat
MN4.1. KoachhnuueHT ANCKOHTUPOBAKHOI CTOUMOCTH.
KoachchuumeHT Tekyulen ANCKOHTUPOBAHHOK CTOUMOCTH f,, BHINAIAYNBAEMON Yepe3 n net, pa-
BEH:
1
BB erm— 2
Z (t+r)

rae: r — ronoBan NPoUEHTHan craBska.
Yucnosele 3HaveHne BenuuHLl £, npuseeHsl 8 Tabn.MN1.

(1s)

Ta6nuya I11. Koagpcpuuuenm mexyweli duckoHmuposarHoii crnoumocmu, f..

Toa, Conoeas npouexTHas craska, r (%)
n 0,01 0,1 1 3 5 7 10
| 0.9999 0.999001 | 0,990099 | 0,970874 | 0952381 | 0,934579 | 0,909091
5 0,9995 0,995015 | 0,951466 | 0.862609 | 0,783526 | 0,712986 | 0.621921
10 | 0,999001 | 0,990055 | 0,905287 | 0,745094 { 0.613913 | 0,508349 | 0,385543
15 0.99850 0985119 | 0,861349 | 0.641862 | 0481017 | 0,362446 | 0,239392
20 | 0998002 | 0,980208 | 0.819544 | 0,553676 | 0,376889 | 0,258419 | 0,143644
25 0,997503 | 0.975322 | 0,779768 | 0,477606 | 0.295303 | 0,184249 | 0,092296
30 | 0.997005 | 097046 | 0,741923 | 0.411987 | 0,231377 ] 0,131367 | 0.057309
40 | 0,996008 | 0,960809 | 0.671653 ] 0,306557 | 0,142046 | 0.06678 | 0.022095
50 | 0,995013 | 0951253 | 0,608039 | 0,228107 | 0.087204 | 0,033948 | 0.008519
70 { 0.993025 | 0,932426 | 0,498315 | 0,126297 | 0,032866 | 0.008773 | 0.001266
100 { 0,99005 | 0904883 | 0,369711 | 0,052033 | 0,007604 | 0001152 | 7.26E-05

Tabnuya 2. ®akmop obopoma kanumana.

l'onosas npoueHTHas cTaeka, #(%)

0,01 0.1 1 3 5 7 10

5 0,20006 0,2006 0,20604 0,218255 0,230975 | 0,243891 } 0,263797
10 0,100055 | 0,100551 | 0.105582 0117231 0,129505 | 0.142378 | 0,162745
15 0,6672 | 0,067201 | 0,072124 0,083767 0,096342 | 0,109795 | 0,131474
20 0,050053 | 0.050527 | 0.0554)5 0.067216 0,080243 | 0,094393 | 0.117746
25 0.040052 | 0,040522 | 0,045407 0,057428 0.070952 | 0,085811 | 0,110168
30 0,033385 | 0,033852 | 0,038748 0,051019 0.065051 | 0,080586 | 0,106079
40 0,025051 | 0.025516 | 0.030456 0.043262 0,058278 | 0,075009 | 0.102259
50 0,20051 { 0,020514 0,025513 0,038865 0.054777 0,07246 | 0,100859
70 0,014336 | 0.014799 | 0.019933 0,034337 0,051699 | 0,07062 | 0,100127
100 | 0.010051 | 0,010513 | 0.015866 0.031647 0,050383 | 0,070081 | 0,100007
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M4.2. dakrop o6opota Kanutana.
daxTop oGopota xanuTana k, NPUMEHAETCA NPU NEPEBOAE Tekyluel CTONMOCTH B CEPUIO NO-
CTOAHHLIX FOROBLIX NNaTexen. OH onpeaenseTca No cneayowen gopmyne:
o)
(1+r) =1
fae: r — roaoBan CrasBka NPOUEHTa; n — KONUYECTBO NeT.

(116)

0

Yucnossble 3HavueHua k, npueeaeHsl B Tabn.N2.

Mpunoxenune 5. Baza AaHHBIX

Ons nposegeHna ONTUMH3ALMOHHLIX NCCNeAoBanwiA HeoBxoauma cneaylowan nihopmauua:

* NyTV U AnHamuka hopMupoBaHua A03bl 0GnyyeHun B npouecce ewinonHeHns paéots! Buib-
paHHol rpynnel nepcoHana;

* UCNONb3yemble MeTOALI A0IUMETPUK U NOTPELLIHOCTY ONPeAEneHun A03;

¢ napameTpbl paauaunorHon 0GCTaHoBKK B MECTax nposeaeHnn paboT n xapaKkTepucTukn
NCTOMHNKOB 06NyUeHUR,;

* noapoGHuI pernameHT npoeeaeHnn pabor;

* NNaH NOMeWEeHNIA, B KOTOPLIX NPOBOAATCA paboTe! ¢ 0603HaYeHKEM pacnonoxeHus pabora-
IOLLUX NO OTHOWEHUIO K UCTOYHUKAM U3NYUEHUA;

 Kakue Apyrue rpynnii nepcorana paGoTaloT B AaHHLIX NOMELLEHUAX;

* ucnonbsyemsie paboune cpeacTea npu npoeeaeHun pabor;

¢ cTeneHb asToMaTtusauum paGor;

* CyWECTBYIOW AN CUCTEMA PAAUALIMOHHON 3aWUThI BLIGPAHHOI FPyNMLI NnepcoHana, 1 Kakoes!
pacxofibl Ha ee noaaepIKaHue;

* 3KOHOMUYECKUE U CTOUMOCTHbIC JaHHbIE,

Ana ycnewHoro NnpuMeHeHnUA NPUHLMNA ONTUMU3ALNMK Ha NPEANPUATUK HeobXoaANMO co3aa-
Hne u perynapHoe nononHeHue 6asbl AaHHLIX, coaepXawten GNoKu ¢ AOSUMETPUUECKUMU U IKO-
HOMUYECKAMIN AaHHBIMW ¥ MHDOPMALMOHHLIN GNOK.

LosumeTpuuecknii 6nok AomxeH coaepxartb cBefeHna 06 UCTOUHUKAX 0BNYUEHNA Pa3INIHBIX
fPynn nepcoxana, yposHy Nosen MOHUINPYIOWIEro nnyyeHus 8 pabounx noMetteHnnx, peayno-
Tarhl HANBUAYANbHOrO A03UMETPUUECKOrO KOHTPONA NO NPOGECCUAM ¥ CNEUNANbHOCTAM, [O-
308b1€ ¥ BPEMEHHDIE 3aTpaThl No BUAAM paboT U onepaunam.

Pacnpepenenne nirerpantHbix 403 obnyueHua nepcoHana (roAaoBbLIX MK NPY BLINONTHEHUN
OTAENLHLIX PaboT) cneayeT NPeACTABNATL NO UHTEPBANAM UHANBUAYANbHBLIX 403, COOTBETCTRY-
1OWUM UHTEpBanam ANA 3HaYEHWA f.

BaxHoe 3saueHne B ONTUMU3ALMOHHLIX HCCNEA0BaHUAX UMEET UHdOPMauusa o0 ao3ax obny-
UeHUA NPYU BLINOAHEHUN OTAENbHLIX onepauvi. Quexka Ao3bl MOXeT GbiTh NposeaeHa No ume-
PEHHBIM 3HAYEHUAM MOLLIHOCTY 103b1 HA MeCTe paGoTel U BpeMeHN, 3aTPaYNBaeMOM Ha BLINOA-
Hexue pabotwl (cm. Mpunoxenue 6). Ecnu Tpebyetcs sbicokan CTeneHb TOUHOCTH OnpesencHun
A03b), He06X0AUMO MCNONL30BaTh 103MMETPL! B MacwTale peantHOro BpeMeHy, No3sonsaoume
NONYUNTL BENUUNHY MHAUBNAYANLHON A03L! 33 NIOGLIE NPOMEXYTKN BpEMEHN.

JKOHOMUUECKUI BNOK 3aN0NHACTCA AaHHBIMU, HEOBXOAUMBIMU ANA KONUUECTBEHHOW OLICHKU
dakTopos, 8 TOM YNCNE CBEACHUAMN O CTOMMOCTH 3aWNTHLIX MaTEpPHanos, CPEACTB UHANBUAY-
AnbHON 3aWUTLI, CYMMApPHBIMU 3aTPaTaMN HA YXe BHEAPEHHbIE 3aUTHBIE MEPONPUATUA, FOA0-
BbIMY CTaBKaMW NPOLIEHTA 1 T.N.

WndopmaunorHbin 6rox coaepX T HOPMaTUBHO-METOANYECKUE AOKYMEHTHI NO CNEAYIOWUM
BONPOCaM:

* NposeAeHue ONTUMU3ALIMN U BHEAPEHUE ee Pe3yNLTATOB B CUCTEMY PaAUAUUOHHON 3awv-
Tol,
® pacueT 403 OT PA3NUUHLIX UCTOMHUKOS,;

© PacyeT 403 NPU UCNONL3IOBAHUMN MEP 3aLUNTLY;

® PAcYET IKOHOMUUECKUX NAPaMETPOB W T.N.
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B AaHHbIA GNOK CREAYET Takke BKIOYNTL NEpeyeHb BOIMOXKHLIX 3ALUNTHBIX BAPHAHTOB, KOTO-
pbie paccMaTpUeanuch 8 NPOLIECCE ONTUMU3AUNK, U BaPHANTLI, BHEAPEHHLIE Ha APYrNX Npea-
ApUATUAX.

Mpunoxenue 6. Ouexka 03 06nyuenusn

(B Hacrosuwem Mpunoxexun ncnonbaosane! matepnans: B.®.Koanosa «Mnawuposanve 203
obnyuenna nepcoHanan).

AdbexTuBHan Ao3a 06NYUEHNA 33 ONpeAENEHHbIR NEPNOA BPEMEHWU PaBHA CyMMe A03bi OT
BHELWHEro FaMMa-HeNnTPOHHOIO 3NYYEHNA N OXUAACMON RO3b) BHYTPEHHETO OBNyMeHus or uxra-
NALUOHHOrO NOCTYNNEHNA PAAUOHYKNUAO0B 33 3TOT NEPUoA.

WUnterpanbhyio £03y 00ny4eHNs NepcoHana MOXHO NPEACTaBNTb B BuAe CyMMbI 403 NPY Bbl-
NONHEHUN OTASNBLHBIX SNN30A0B paboTbt:

E=3E,  (I7)
J

rae: E, — achdhektneHan Ao3a 0BnyueHun i-ro cotpyanuxa; E,, — acipextueHan aosa obnyuexus
i-fO COTPYAHUKA NPU BLINONHEHUY j-10 3NU30Aa PaboTbl.

[o3a 3a onpeaeneHHbiii aNu3oA pabothl onpeaensieTca No pesynbTatam NOONEPaLUOHHOO
NAK (nanbonee npeanouTuTeNbHbIi CNOCOG) HAK PaCUETHLIM METOAOM NO U3MEPEHHBIM 3HaYe-
HUAM NapaMeTpoB PaaUaLMOHHON 06CTaHOBKY P, (MOLLHOCTH A03bi FABMMA-U3NYYEHUS, NNOTHOC-
TU NOTOKA HENTPOHHOIO U3NyyeHnn, o6LEMHOR KOHUEHTPAUWY PAAUOHYKNUAOB B BO3AYXE) HA
MecTe NPOBEASHUA PaGOTLI N BPEMEHM, 3aTPa4MBAEMOM HA BbINOMHEHUE AAHHOTO 3NU30AA pa-
60tb, £,

E,=k-P -1, (118)
rae: k — koachMUMEHT Nepexoaa OT 3HAYEHNS PAAUALIMOHHOrO NAPaMETPa K MOWHOCTH 3didek-
TUBHON A03bL.

Ans onTUMN3aLMOHHBIX UCCNEAOBAHUNH BAXHO UMETL nHOPMaLNIO 0 BKNaae B A03y oOnyve-
HUA NPU BbINOAHEHUKM INN3OAA PaBOTHI OT PasIUUHLIX UCTONHIUKOB UMK Pa3NUUHBLIX Y308 yCTa-
HOBKM:

EIJ = EEMJ: . (H9)

rae: E,;.» ~ A033 OT n-ro UCTOMHNKA.

Takvum 06pa3om, HTErPanbHyIo A03y 06NY4EHUA i-ro COTPYAHUKA MOXHO NPEACTaBUTL B BUAE:

E, =225'.M =ZZ(‘~‘,."’M"/)- (1110)
A 7 n

KonnextueHan f03a ONpeaenfercs, kak CyMma 103 NO BCEM COTPYAHUKAM ONPeASNEHHOM
npocheccum, yexa n T.4.

CHuenue A03bl 06nyueHNA nepcoHana Moxer GuiTb ROCTUTHYTO B PE3yNLTaTe CHWKEHUS
rnapameTpos PaauaumoHHoi 06CTaHOBKN, KOTOPOE MOXET GbiTb YUTEHO C NOMOWILIO KO dULM-
eHta af,(af, <1) ,wnm 3a cHeT yMEeHbWEHNA BpeMeHN BbINONHEHNA anu3oaa paboTsl, kotopoe

MOXeT GbiTb YUTEHO C NOMOWbIO KO3hduumenTa o), (o), < /) .
Toraa oxupgaeman no3a 06nyweHNs Nocne BHEAPEHUA 3aLLMTHOO MEPONPUATUA ONpeaens-
erca no chopmyne:
E=YYE =X Y (k-Pp -0l -t,),).  (M11)
" > n

3HaueHuUa Koa UUUESHTOB of ua onpeaecnaTCa PacYETHLIM UNK IKCNepUuMeHTanb-
jn n
HbIM NyTEM.

Mpunoxesine 7. MpumMmepbl poBeACHUA ORTUMUIAUNUN

N7.1. Bui6op KOHTHHIEHTa NepCoHana.
WUcxopHbiMu AaHHBIMU NpY BbIGOPe KORTUHTEHTa fiepcoHana, ANA KOTOPOro HeoGX0/RUMO Npo-
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Tabnuya 3. Pesynomams! uHdusudyansHozo
0o3umempuyecKoz0 KOHMPONA Ha npednpuamuu.

3uayenns 203 no nepconany, | Konnueer- | Koanex
T L s Mo | soseroe |
BeaeHua | HocThb nep-
xontpons |  comana cpenHan | MuHUM. | MakcuM. | weHnem 20
m3s/roan. | yen.-3p
3asoa Nel 1997 524 2,3 1,0 10 - 1,20
3asoa Nel 1998 547 3.2 1,2 18 - 1.75
3apoa Ne2 1997 460 2.2 0.5 14 - 1,01
3apoa Ne2 1998 469 24 0,2 14 - 1.13
3aBoa Ne3 1997 2587 2,0 1,0 30 10 5,17
3asoa Ne3 1998 2587 2,8 1,0 45 16 7,24
PML{ 1997 170 1,8 0,4 1,4 - 0,31
PMLL 1998 221 3.7 0.5 1,4 - 0,82
Ynpasnenue 1997 109 2,9 0,2 15 - 0.32
Ynpasnenne 1998 109 3.1 0.2 15 - 0,34
BBO 1997 8 2,2 0,1 13 - 0,018
BBO 1998 6 2.8 0,1 14 - 0,015

BeAeHNE ONTUMU3ALMOHHDBIX UCCNEA0BaHUIA, ABNAIOTCA Pe3ynbTaThl UHAKBUAYANLHOFO RO3UMET-
pu4eckoro xoHTpona obnyuenna. HeobxoauMo NpoaHann3upoBaThL AaHHLIE UHANBUAYANLHOrO
AO3MMETPNUECKOTO KOHTPOMA NEPCOHaNA 32 HECKONBKO NET B OTAENLHLIX PAAUALMOHHO-0NACHLIX
obbekTax n Bbigenuts 06LEKTH!, FAe UMEIOT MECTO MaKCUManbHbIe MHABNAYaNbHLIE A03bI W/nnn
B KOTOPLIX UMEIOT MECTO Hanbonblune KONNEKTUBHbIE A03b.

Ansa npumepa, npuseaerHoro 8 Tabnuue N3, HauGonee HebnaronpuaTHan 06CTaHOBKa UMEeT
MeCTO Ha 3asoge 3.

B sbiaeneHHbIx o6bekTax cneayer paccMoTpeTh 203kl 0GNYHEHNA NepCoHana No PasnNUYHLIM
noapasneneluam (cnyxGam, naboparopnam u T.n.), onpeaenuTb NOAPa3AeNeHNs, B KOTOPbLIX UMe-
10T MECTO CTabuNbHO BLICOKME MHANBNAYANbHLIE U/MNK KONNEKTUBHLIE A03bI, U YCTAHOBUTL KPU-
TUYECKYIO rpynny nepcoxana B AAHHOM noapasaenelun. Pesynbtatkl aHanusa no3 obnyuenna
nepcoHana nNo NOAPA3RENEHNAM PEKOMEHAYETCA NpeacTasuTL 8 Gonee noapoGHom Buae, xak
npeacrtasneHo B Tabn.MN4.

Mo AaxHLiM Tabn.M5 Haubonee obnyyaemubim sBnaetca nepcotan uexa Ne2, a, kak cneayer
13 tabn.N3, kpuTuueckoi rPyNnomi ABNAIOTCR annapaTinku.

3apaueit ONTUMU3AUNOHHLIX UCCNEAOBAHNIA ANA AAHHON KPUTHUECKON rPYNNbI ABMKETCA CHU-
XEeHue HAUBUAYaNbHLIX 403 HIKE Npeaenos, ycraHoeneHHoix 8 HPB-99. 3agaua cnoxHas, Tpe-
6yloWan cepbe3HbIX IKOHOMUUECKNX U AOUMETPUUECKUX PACHETOB. [loMKHBI PacCMaTPUBaTLCH
He MeHee Tpex haKkTopoB: KONMEKTUBHAR 4033, UHAWBNAYANbHAA 4032 U CTOUMOCTL PaAUaLUOH-
HOM 3awnTel. OKOHYATENbHOE PewWeHne NPUHUMAETCA PYKOBOACTBOM 3aBOAA (NPEANPUATUR).

Llens uccnefoBaHus: ONPEASANTL ONTUMANLHLIR BAPUAHT PAAVAUNOHHOR 3aWUTHI ONepaTo-
pos, o6ecnevusaloumin suinonHenue TpeGosannii HPB-99 no HopMuposawuio oGnyuenus nepco-
Hana.

Cpannue) uccnenosanua: paccMaTpueaioTca 036 06nyueHua oneparopos. Bapuantst pagu-
AUMOHHOM 3aUMTEI AOMKHE 0becneunBaTs CHIKEHUE FOA0BOH A03b HauGonee obnyyaemon va-
CTH ONEPaTopPoB He MeHee YeM B 2,3 pa3a. YPOoBHU TOUHOCTH ¥ AeTanu3auun ycnosuii hopmMupo-
BaHUA A03 o6nyueHUN - BbICOKUE.

Heobxoaumbl KOHCYNLTaUUN C SKOHOMUCTaMK, TEXHONOramm, Co cneyuanucTamu 8 obnactu
pacuetos hr3N4eCcKoNn 3aWmThl U C PyKOBOACTBOM 3a80AA.

M7.2. Ouyexka 3aTpar No BHEAPEHUIO 3AUWMUTHBIX MEPONPUATHIA.

OcCHOBHbLIE CTaTbW PACXOAO0B, KOTOPbIE HEOOX0AUMO YUUTHIBATL NPU PACCMOTPeHun HauGo-
fee HacTo NPUMEHREMbIX BaPUAHTOB 3aWUTLI, NPUBEAEHD B Tabn.M6.
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Ta6nuya I14. Pexomerdyemoe npedcmaeneHue
pesynsmamos YLK no omdensusim nodpasdensrunM.

Yucnen- KonnektnsHaa no3a, yen.-38
l'lonia::ene Toa H(;c::arj:;p BCT:A)' B AMana3soHe 103, AE,; M3s/roa,
sasoa Ne3 noapaaze- | nepco- ) (4HCNEHHOCTH NiepcoHana
neHua Hay Bj-OM JHaNa30He HHAMBHAYANBHBIX 103)
<6 6-12 12-20 >20

Llex Nel 1997 800 1,2 0,48 (720) | 0,42 (60) | 0.30 (20) -

Lex Nel 1998 800 1,7 0,74 (713) | 0,59 (65) | 0,37 (22) -

Llex Ne2 | 1997 700 1,9 | 0,81(602) | 0,51 (67) ] 0,33 (26) | 0,25 (10)

Hex Ne2 1998 700 2,7 | 0,79 (574) | 0,71 (74) | 0,60 (36) | 0,60(16) |

Llex Ne3 1997 900 1,4 | 0,45(800) | 0.60 (80) | 0,35 (20) -

Llex Nu3 1998 900 1,9 10,58(785) | 0.9 (90) | 0.42(25) -
Vnpapneunue | 1997 87 026 | 0,12(72) | 0,07 (10) ] 0,07 (5) -
Vnpasnenne | 1998 87 0,36 0,14 (68) |0,12(12)| 0,1 (D) -
CnyxG6a 103.

KOHTpOI 1997 100 041 0,18(80) | 0,08(10) | 0,15 (10) -
Cnyx6a 103.
KONTDOA 1998 100 0,58 | 0,28(75) | 0,10(10) | 0,25 (15) .
Tabnuya f15. Mpedcmaenenue pesynsmamoe MAK
10 oMOenbHLIM creyuansHoCcMaM yexa Ne2.
Yucnen- Konnekturnan no3a, yen.-38
HOCTh nep-
CoHana B AMANa3OHE MHAHBHAYANLHBIX 403, AE,
Creunansiocts. | Tox JaHHoii n':;::::’:y M38/roa, (YHCICHHOCTb NEpcoHana B j-oja,a
crneugans- AHANA30HE HHAHBHAYANbHBIX A03)
HOCTH
<6 612 12-20 >20
JO3UMeTpHCTH | 1997 30 0,10 0,04 (25) | 0,03 (3) | 0,03(2) -
posumerpuctl | 1998 30 0.12 0,05 (25) | 0.04(3) | 0,03(2) -
annapatunkn | 1997 100 0,94 0,13 (30) | 0,32 (40) | 0,24 (20) | 0,25 (10)
annapatyuxky_| 1998 111 1,64 0,08 (20) | 0,45 (45) | 0,51 (30) [ 0,60 (16)
PEMOHTHHKH 1997 40 0,20 0,06 (25) ] 0,08 (11) ] 0.06 (4) -
PEMOHTHHKH 1998 40 0,22 0.06 (22) | 0.10(14) | 0,06 (4) -
cnecapu 1997 90 0,2 0,15(85) | 0,05(5) - -
cnecapm 1998 90 0,22 0.15(83) | 0,07(7) - -
ofepaTopst 1997 30 0.06 0,03 (27) | 0.03 (3) - -
onepaTophbl 1998 30 0,10 0.05 (25) | 0,05(5) -
npoyne 1997 410 0.40 0.40 (410) - - -
npovue 1998 310 0,40 0,40 (399) -
17.3. MpuMepe! ONTUMU3AUMOHHBLIX UCCNEA0BAHNNA.
1) S3anava uccnenosanun: cneayet Nu AesaxTuauposatb paboune mecta u yCTaHOBKY Nepea
Ha4YanoM NPOBEAEHNA NNAHOBLIX PEMOHTHLIX Pa6oT (KanuTanbHOM PEMOKTE)?

cxoaHble aaHHbIe:
© UCTOMHUK U3NYHEHUS — 3arPASHEHHBIE MOBEPXHOCTU YCTAHOBKK U CTEHbI NOMELIEHNA;
¢ OCHOBHOI NYTb PaAUAUMOHHOIO BO3AEHCTBNA — BHELWHEE raMma-obnyueHue;
¢ OXupaemeie 403kl 3a Bpema NposeaeHna padotel (no AanHeiM UAK 3a npeabiaywme pabo-
Toi) He npesbiwaior 0,3 NIA.
Paccmarpusaerca Asa BapuaHTa:

&



Ta6nuya N6.

BapHaT 32HTH Ocnosuic pacxoas JKCIAYTaUHOHHBIE
Kocsenubie [pambic
Moxuo npeneGpeys, T.k. B
GoTka MaTepHan
Jlonoauutensan gpuanteckan samuta ;’:';p 2 e K;:"c'py“ opckoil gm:m:;:’:t’: ( ) PHANHL, GONBLWHHCTBE CAYHACB OHH 3HAYUTENBHO
YMEHTALY HIWKe, IPYrHUX 3aTpar.
IMpumenenue CH3 AMOpTHIAUHA. CToHMOCTS CaMOro u3zenns. Jle3aKTHBALUKA, XpaHEeHHE.
06!:]])’)!( BaHKe.
AmoprH3aums. CTonMocTs poGOTOTEXHHKH, Eml:nc::ro:qecmc p:llﬁo‘l‘ 5. CHIDKEHHE
Hcnons3oBanue poGoToTexHukH Hanor. nycko-HaNanouHeie paGoTsl. PACXOAOB Ha 3apRLAGTY (8 iy
COKPAUIEHHS YHCAEHHOCTH NepcoHana).
CroumMocts oGyyenns. Croumocts | Texunueckoe obenyxusativie
MossnueHne kBannHKaLMH NepcoHana TpeHAKEDOB, EREpOR,
CTOHMOCTH J€30KTHBAUMOHHBIX
JHesakruBauus paGoyero nomMeleHU cpeacts.
(YCTaHOBOK, TEPPHTOPHH) Pacxoast Ha npoBencHue
_DE3aKTHBAUNHH
VTaHoBKa NPHHYAHTENLHOH PaspaGotka xoHCTpykTOpckoi | CTOHMOCTH BEHTHASUHOHHOTO Texunueckoe —
B e:leﬂu] l:muuu JOKYMEHTauUHu (npu obopynoBanus. CTonMocTs AMCKTDOSHE muﬁ CHyx
Heo0X0uMOoCTH). MOHTAXA. KTpo3Hep
CTOMMOCTD HOBOTO 0GOPYIOBAHMA.
CTOHMOCTS IEMOHTAXKA H
&M:;igaarpszggzngzg;’?pymaaum 32aXOPOHEHHA 3arPA3HEHHOTO
BO3AYXO z?c;noa)p . 000pyR0oBaHHA H MOHTAXA HOBOTO.
3ayxonp Yuep6 or npocros B nepuoa
NPOBEACHHA MOHTaXA.
3apnnara JONOAHHTENLHOMY NEPCOHANY.
VBenHYCHHE YHCACHHOCTH NEpcoHana Hanor. 3arpars! Ha 06CAYKHBANHE NEpCOHANa.
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* KHYNEBOA» ~ AE3aKTHBAUNA HE NPOBOAUTCA;

* «npeanaraembiin» — NPOBECTH AE3aKTUBAUMIO.

Npy «<HYNeBOM BapuaHTe» MEETCA OANH (haKkTop — A03bI 06GAYUEHUA NepcoHana, NPoBOAR-
wero pemoHTHble paborst.

Paavauvotnbiit yuiep6 cocragnser:

Y=a-k-P,-t,-N,, mni2)

fAe: Py~ MOWIHOCTL RO3bI FAMMA-USNYNEHUA B MECTE NpoBeAeHNA paboT; ¢ ~ spema hposeaeHUs
pabor; k - ko3athPuUMEHT NePexoaa OT MOLHOCTH 203! K IHPEKTUBRON A03€; N, — YUCNEHHOCTL
nepcoxana, NPoBOAAULErO PEMONTHLIE paboTui.

MNpu npeanaraeMoM Bapuaxte 3HaYumbl ABa (hpaxTopa: CTOMMOCTL Ae3aKTUBaUUK X (CM.
7a6n.M6) u papnaynontbini ywepb.

O6ny4eHuio noasepraloTca Ase rPynnst NEPCOHana: NePCoHan, NPOBOARIWWA Ae3aKTUBaLMIO,
¥ REPCoHaN, NPOBOAALNIA PEMOHTHBIE paGoTul.

KonnexTueHan no3a pasHa CyMMe KONMNEKTUBHLIX A03 MO 3TUM FPyNNaMm nepcoxana:

S=k-Py-aP-t,-Ny+k-Py-tg- Ny, ail3)

rae: of - k0IPPHULNMEHT CHUKEHUA MOLHOCTU 03! B pesynuTate Ae3akTueauvu; N u ¢ - 10 xe,
yto 8 (N8), HWKHUA UHAEKC «J» OTHOCUTCA K NEPCOHANY, NPOBOAALIEMY AE3AKTUBALMIO.

Nonxan CTONMOCTL BapuaHTa paBHa:

Y=o -(k-Py-a?-1,-N,+ k-P,-tg-Np) + X. ai4)
flpeanaraeMuiii BapaHT MOXET GbiTb NPUHAT, ECNN BLINONHAETCA yCRoBUE:
o-k-Pypty-Ny>a-(k-Pyp-a?-4,-N,+k-Py-tg-Np + X. ais)

OAHaKo BLINONHEHNE BLIUENPUBEACHHOIO YCOBUA HE 03HAYAET, YTO NpeAnaraemuil Bapu-
aHT yA0BNETBOPAET NPUHLUNY ONTUMU3ALIUK, T.e. IPYU €r0 BHEAPEHUH 03I, MONYUEHHbIE Nepco-
Hanom, GyayT CTonb ManbiMu, HACKONBLKO BO3MOXHO ACCTUrHYTL. [lns oTeBerTa Ha 3To Tpebyerca
paccMoTpeHne Apyrux BOSMOXHBIX BAPUAHTOB W NPOBEAEHUE ONTUMUIALIMOHHBLIX UCCNEAOBAHNN
8 nonHom o6veme.,

2) 3amena 3arpaaHeHHoro 06opyaosanus (y4acTkos TpyGonpoBoAOB, BO3AYXONPOBOAOB U T.N.).

Paccmarpusan AaHHOe 3awUTHOE MePONpUATUE, CNEAyeT YUUTLIBATb, UTO C TEYEHUEM Bpe-
MEHU NOCHE 3aMeHbl N0 Mepe 3arpAsHEHNn Hosoro 060PYAOBaHNA NPONCXOANT yBENUYEHNE A03
obnyyenus nepcoHana.

AvHamuka 3arpAsHEHNA MOXET GbiTb ONUCaHA SKCMOHEHLMANLHLIM 3aKOHOM:

g ~ [1 - exp(-n-1)] (n ~ NOCTOAHHAN OCAKASHUA PAAUOHYKNNUAOB), 8 HAKONNEHHAA 3a BPEMA ¢

nosa H ~[[1-exp(~n-t)]dt. (116)

Bpemn aeficTBuA AaHHOI Mepbi 3auuTL (BpeMs, 3a KOTOPOe HAA0 OUeHMBATL A03bl NEPCOHA-
na) onpeaenneTca U3 yCnoBuA 3arpa3HeHns oGopyaoBaHUA A0 YPOBHEN 3arpasHeHns 3amensne-
moro o6opyaosaHus.

Mpu oueHKe KONNEKTUBHO A03bI CNEAYET TaKKe YYUTLIBATL A03bl, NONYUEHHLIE PEMOHTHBLIM
nepcoHanom 3a spems pa6ors!.

3arpathl ONPEeASNNAIOTCA OCHOBHLIMU PACcXOAaMU.

3) ononuutenshan dpusuyeckan sawura.

Ota 3awmTHan Mepa MOXeT paccMaTpUBaTLCA KaK B 3agadax o obecnedeHuio Henpesbiie-
HUA YCTAHOBNEHHOTO npeaena 3chexTuBHON A03LY, TAK U YNYULIEHWUA PAANALMOHHON 3awmTe),
KOrAa 3HaYUMBIM (haKTOPOM PAANALMOHHOrO BO3AENCTBUA ABNKETCA BHeWHee 00nyyeHne.

Nepea sknioveHneM AaHHON MEPb! B ONTUMU3AUMOHHBIE NCCNEA0BaHNA cneayeT onpeaenuTs
ONTUMANbLHYIO TONWWHY 33WNUTLI.

pu oueHke 3aTpaTs! Ha 3aWMTY (CM. Ta6n.M6) MOXHO NPUHATE CREAYIOUNE RONYLLIEHUA:

¢ CTOUMOCT® pa3paboTku KOHCTPYKTOPCKON AOKYMEHTaUWN, X 7, HE 3aBUCHT OT TONWIMHL! 3a-
WHTLI;

* CTOUMOCTb MaTEpHANnos 1 U3rOTOBNEHWA 3aLLWUTEI NPONOPUKOHaNbHa 0GbeMy 3auwuTei

Xyppow=Xphelod,  (117)

rae: h, I, d - sbicOTa, ANYHA ¥ TONWMHA 3aLWUTLI, COOTBETCTBEHHO, U X — CTOMMOCTL €QUHULIb!
o6bema ycraHasnueaemMoro 3alMTHOrO Marepuana;

&
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¢ CTOMMOCTb MOHTaXa 3aWmTh! TaKke NPONOPUUOHanNLHa 06beMy 3aluTs!,

X our = = Xv.uonr -h-1-d. (1118)

CymmapHbie 3aTparel Ha 3aWuTy paBHbI:
X=(Xy + Xy siour ) h1-d+ Xy 5 (1)
KonnextueHan 032 ONPEAENAETCA BbIpAXEHUEM:
S=(LN;:t,)-x-E,B(p-d)-exp(-p-d),  (1120)

rae: N, = YNCNEHHOCTb i-0if FPYNNLI NEPCOHANA; #; — BPEeMA HAXOXKAGHUS i-OW FPYNNL! NnepcoHana
noA Bo3neNCTBUEM AAHHOTO UCTOUHUKA O6NYyUeHNs, Wroa; T = cpok cnyx6ul sawuTel (Wnn cpok
cnyx6bt uctouHnKa usnyueHus), roa; £, — MowHoCTb ahhekTMBHOM A03bl Ha paGodem mecte Ges
3awuTe!; B(p-d) = daktop uaxonneuua p — k03hnumneHT ocnabnenns nanyweHns 3auuTHLIM
marepuanom.

OnTUManbHan TONWUHA 3aWNTE! COOTBETCTBYET MUHUMANbHOMY 3HAUEHNIO (X+a-S), koTopoe
onpeaenaeTca u3 ycnoesua o(X+w-S))/od = 0.

B panbHeAWNX ONTUMHU3AUNOHHBIX UCCNEAOBAHUAX UCNONLIYETCA BapUaHT C NOSTYYEHHBIM
ONTUMANbLHBLIM 3HAYEHUEM TONWMHB 3AWUTH! dons., ECNN HET KAKNX-NNGO AONONHUTENLHBIX Orpa-
HUUEHUA NO TONWUHE (BECE) 3aWUTDLI, CBA3AHHLIX C KOHCTPYKUMOHKBIMW OCOGEHHOCTAMMU UCTOM-
HUKA U3NyYeHns, 3naHnA, B KOTOPOM pPacnonoXeH KCTOMHUK U T.n. Ecnun orpaHnyenun cywecray-
10T ¥ NONYYEHHOE ONTUMANBLHOE 3HAYEHUE donm, NPEBLIIAET MAKCUMANLHO BOIMOXHYIO TONWNHY
duarc.s TO PACCMATPUBAETCA BAPUAHT 32WNTH! C i -

B 3anauax no o6ecneuenuio HenpesbIWEHWA A030BOTO Npeaena BapnuaHT ¢ husuveckon 3a-
WHUTOR TONWUHOW d,..,, PACCMaTPNBAETCA, eCnn oHa obecneunsaer Tpebyemyio KPaTHOCTL OC-
nabnexun ao3bl. B NpoTMBHOM cnyyae cneAyeT BKNIOYNTL B UCCNEAOBAHUA BapUAHT ¢ MUHU-
ManbHOMW TONLLUHONW 3aLuTel, NPU KOTOPOH A03bI He GyAyT NpesbiWwaTL YCTAHOBNEHHONO Npeae-
na.

4) [IpumeneHne cpencTs UHAUBMAYaNLHON 3aUNTH Opratos AbixaHua (CU30M).

Npu paccmoTpeHun B kKa4eCcTee BapyaHTa 3aUlUTHON Mepbl npumenenne CU3O0L, cneayer
NpUHUMATL BO BHUMaHUE cnegyiolee:

© BO3MOXHOE YBenuueHne BpeMeHu BuINONHEHNA paboTyl;

* Bo3HuKalowue Heyao6eraa (owywexune auckomcopra) 8 pabore.

Yeenuuenne BpeMenn BLINONHEHUR paboTul HEOOX0AUMO YUnTHIBATL NPY OUEHKE A03 0Bnyve-
HUA, KOTAa 4032 (POPMUPYETCA HE TONLKO OT UHFANALUOHHONO NOCTYNNEKUA PAAUOHYKNUAOS, HO
1 OT BHeWHero oGnyyeHun.

Bo sTopom cnyuae cneayeT 8BeCTU AONONHUTENbHLIN haKTop «ypoBeHb auckomgopTar», Onu-
CbIBAEMBIIE Ka4ECTBEHHO. [iNA KONUYECTBEHHOW OUSHKN AaHHOrO hakTopa NCNONL3YETCA NoKa3a-
Tenb «NONE3HOCTLY (CM. N.7.3), onpeaensembiit Ha OCHOBAHNN 3KCAEPTHLIX OLEHOK, HanpuMep,
xax nokasaHo B 1abn.N7.

5) Ycranoska BLITAKHOR BEHTURAUUA,

B orpaHuueHHOM NPOCTPAHCTBE, BEHTUNNPYEMOM CO CKOPOCTLIO NOTOKA O, MY/C, U B KOTOPOM
nocTynneHne paauoaKTUBHLIX BEWWECTB U3 CTOMHUKOB NPOUCXOANT C NOCTOAHHON CKOPOCTLIO V,
Bx/c, yctaHaBnuBaeTca pasHosecHan 06bemMHasn KOHUESHTPaAUNA PaauoHyKNuAos 8 Bosayxe C,
pasHan V/Q, Bx/m3, Oxngaemas KONNEKTUBHANA A03a OT UHIANALIMOHHOrO NOCTYNNEHUA PaAKOaK-

Ta6nuya 7.

Owywienve anckomgopTa _Ouenka anckomcdopra | MonesHoct”
Taxeno paborarte 1 0
3HaunTenNLHbLIe TPYAHOCTH 2 0,33
HeaHaunrenbHbie TpyAHOCTU 3 0,66
Orcyrcreyer 4 1
* Mpymevanne: [INK OUEHKN «<NONEIHOCTU» NPUHATA NUHEAHAA 3aBUCUMOCTL OT YPOBHA
AnckomcbopTa. B 3a8ucuMOCTY OT peanbHIX yenosuil Ha pabouem MecTe axcnepTsl
MOFYT NPUHATL YU APYTOW BUA 33BUCUMOCTH.
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TUBHLIX 23P030NeN MOXET ObiTb BhipaxeHa 8 BuAe:
S=ZZ(V/Q,)r,d,(v,,',,.),1. (nzi)
i

rAe: {, = BpeMa HaxXOXAEHNA i-COTPYAHUKA B AaHHOM NOMEUIeHUM B TeueHue roaa, c/roa; (vas), -
CKOPOCTb NEFOUHON BEHTUNALWK i-COTPYARUKA, BK/M?; d; — 40308 KOIhDUUNEHT NPY uHrans-
LIMOHHOM NOCTYNNEHNM j-T0 PaguoHyknuaa, 3s/Bk; t — Cpok cnyxObl yctaHoBky, roa.

CymmunposaHue Npou3soauTcs No Bcemy NepcoHany, paGotaiouiemy B AaHHOM NOMELWEHUN,
(MHAeKe «in) ¥ NO BCEM PagNOHYyKNuAaM (UHEBEKC «j»).

OcHOBHaNA HEONPEAENEHHOCTL OLEHKN A03bI MOXeT GbiTb 06ycnosneHa HeONPeAENEHHOCTLIO
A030BbLIX KOIPDULMEHTOB, €CNYN OTCYTCTBYIOT AAaHHLIE 0 AUCNEPCHOM COCTaBE PAANOAKTUBHBIX
asposoneit (Hanpumep, 3HayeHUA RO30BLIX KOIDDULUEHTOB ANA asposonein ¢ AMAD 1 1 10 mkm
MOXET pasnuuatecs B 2 u 6onee pas). AT crneayer yHuTsIBaTh NPY aHANN3E HYYBCTBUTENBHOCTA
(cm.n.7.5).

W3 3aTpat Ha BEHTUNAUMIO, NpueeaeHHLIX B 16.2., B GonblunHcTBe cnydaes (ecnu He Tpeby-
eTca NEePecTPONKK 34aHNIA U ANMHHBIX TPYGONPOBOAOB) OCHOBHLIE Pacxoabl ONPeAENnsTCA CTo-
MUMOCTbIO YCTAHOBKMU C),,, , 3aBUCSLLEN OT €€ NPOU3BOANTENLHOCTH (06BeMa Npokainsaemoro Bos-
Ayxa), ¥ IKCNNYaTaUMOHHLIMU PACXOAMHU, OCHOBHYIO H4acTb KOTOPLIX COCTaBAAET CTOUMOCTL Mo-
Tpebnaemor anexTposHeprum. C ROCTaTOMHOM TOMHOCTBIO MOXHO NPUHATDL, YTO NOTpebneHne anex-
TPO3HEPTUA CUCTEMOI BEHTUNALMN NPONOPLMOHANEHO o6bemy npokaunsaemoro sosayxa. Mpu
cAenaxHbIX NPEANONOXEHUAX 3aTpaThbl Ha BEHTUNAUMIO ByAYT pasHbI:

X=Cpn(Q)+b-ctQ,  (1122)

rae: b U ¢ — KOHCTaHTbI, NPEACTaBNAIOWUE, COOTBETCTBEHHO, CTONMOCTb AUHULILI 3NEKTPOIHEP-
UM U SHEPrVI0, PACXOAYEMYIO Ha KOHAUUMOHUPOBAHWE N LMPKYNALMIO eanHuLil o6bema Bo3ay-
xa.

Ana npuseaeHUs IKCNNYATAUMOHHLIX PACXOAO0B K OAHON Aate HeoBXOAUMO MCNONL3OBaThL
METOA ANCKOHTUPOBAHUA.

Kak 1 8 cnyyae ¢ huanieckoli 3awmnTo, B ONTUMUIALIMOHHLIE UCCNEA0BAHUA CreayeT BKNIO-
4aTh BaPNAHT BEHTUAALIMOHHON CUCTEMEI C ONTUMANbHLIMK NApaMeTpaMH, B AAHHOM Cliyvae ¢
ONTUMANbHON CKOPOCTLIO NPOKAYNBAEMOFO BO3AYXa, KOTOPAA ONPEACNAETCA U3 YCNOBUA:

(X+a-S)/oQ=0. (1123)

Mpunoxenue 8. Mpumenenne npouenypsbl «MPOCMOTP ALARA»
€ HCNONL3OBAHKEM MACCUBOB MHAUBKAYANLHLIX O3 NepPcoONana

N.8.1. NMocraxoska 3apaun.

UnauauayanbHuie 403bt (M) nepcoHana, oGbeanHeHHbIe B MACCHB NO NPU3HAKY YCTaHOBKK,
TEXHONOMN, NPOU3BOACTBA U T.A., AAIOT MH(OPMaUMIo 0 GesonacHocTv oGbexTa 8 uenom (puc.N3).
Mpu ux hopMupoBaKHUN ASHCTBYET BCA COBOKYNHOCTL PAAUaUMOHHLIX (hakTopos Ha obvexre, kak
CHUCTEMATUYECKU NPUCYTCTBYIOWUX B TEXHOMOMHECKUX NPOLIECCaX, TaK W BOIHUKAIOWINX Nepro-
AWUECKU, NOA AeHCTBUEM CnyUaiiHbiX chakTopos.

Ha A3C pacnpeaenenne U] nepcorana yaoBNETBOPUTENLHO ONUCHIBAETCA NOFHOPMANLHLIM
nunu rIGpuAKHLIM pacnpeaencHuem, NPEACTasNAoLWNM coBoi codetTanne NorHopManeHoro u 6eta-
pacnpeaeneHuin. OaHaKko THNKYHLIE NPUMEPL! BYHKUUI pacnpeaeneHna NepcoHana peakTopHon
ycranoeku BK-50, papnoxumudeckoro komnaexca FHLU HUWAP 3a 1992 r. (puc.MN4), nokaswisaior,
4TO OAHOMOAANBHOE NOTHOPMAaNLHOE pacnpeaeneHne (CNNOWHANA NUHWUA) HE ABNACTCA yHUBEP-
canbHbLIM CPeacTBoM onucaHus maccusos U/ nepconana o6bekTos HaydHo-uccnegosa-
Tenuckoro NpodunA (McCNEnoBaTenbCKUX PeakTOPoB, KOMRMEKCOS 3aWNUTHLIX KaMep u T.4.).

XapakTepHoi 0coBeHHOCTbIO ABNAETCA MHOTOMOAOBOCTL PacnpeaeneHnit, YTo cenaerens-
cTByeT 0 TOM, 4TO AaHHbIe pacnpefeneHun ABNAIOTCH CYMMOIt HECKOMbKUX OAHOMOAANbHBIX Cy6-
pacnpepeneHuit. 3apava 3akniovaeTca B paspabotke hopmanuosaHHON NPoUeaypb! Ux Bbie-
NEHNA U HaXOXASHUM TaKNX NapaMeTpos, KOTopuie oTpaxany Gbl BNMAHWE peanbHbIX TEXHONO-
YEeCKUX U agMUHUCTPaTHBHBLIX (PaKTOPOB 1, cNegoBaTenbHo, 06LEKTUBHO XapakTepusosanu
6esonacHoCTL o6bexTa.

J16
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Maccus onepaunii 06vexta Maccus paGoTHHkoB o6vexTa

Vposens mexnono-  dbexmusnocme
2t u op2 saupumss Keanugpuxayys é{;wlbma
anusayuu 30nacHoCMY

Maccue nHaMBHAYANTbHEIX 203 paboTHIKOB 00BEKTA

Puc.M3. Cxema ¢hopmuposarus Mmaccusa uHoueudyansHbix 003 nepcoHana.

N.8.2. Buigenenus cybpacnpeaeneHuil n HAXOXAEHNA UX NapamerTpos.

Hu 0anH BMA CTaHAAPTHLIX CTATUCTUMECKNX PacnpeaeneHnih He yaosneTsopaeT TpeGosaku-
AIM, B KOTOPLIX NPEANONAraeTCA CyWeCTBOBaHNE SAUHOrO IMKCUPOBAHHOID CemeicTsa napamer-
POB, yUUTHIBaIOWNX OCHOBHLIE OCOBGEHHOCTH TaKuX MHOTOMOAOBLIX pacnpeaenexuin. Cpean
npounx HanGonee npeanouTUTENLHO GUHOMMANBLHOE pacnpeaeneHue, koTopoe obnanaer uxre-
PECHBIMU BO3MOXXHOCTAMM: NPY OrPAHUMEHHOM ¥ (HUKCUPOBAHHOM YHCNE UCXOAHBLIX NapaMeTpos
opma chyHKUUK pacnpeaeneHNA MOXET MEHATLCA OT CUMMETPUYHON A0 CKOWEHHOIH Kak B fne-
BY!O, TaK ¥ B NPaBYI0 CTOPOHY Ha NUHERHON wkane. OaHaKo 3To pachpeaenexve obnapaet n
CYWecTBeHHbIM HEQOCTaTKOM. Bo-nepBbix, OHO AUCKPETHO, A BO-BTOPLIX, 0GNACTL 3HAUEHWI ap-
rymeHTa chyHKUMM pacnpeaeneHnn orpaHuueHa uenoimu yucnamu. Cneuvanucter THUY HUWAP
npeanaraiT UcnonbL3osartL MoauduUnposaHHoe GuHOMHUanNLHOE pacnpeaeneHne ¢ Henpepbie-
HO onpeaeneHHon yHKUVelt BEPOATHOCTU peanusaunn aprymeHTa Kotopoe UMeerT sua:

P(r)=C(M.r)-p"-(1-p)M~.  (1124)
ne: r=a(X-X,) (n2s)

X, sXs%-«-X,. (126)

=—, (1n27)

(M+1)
Lr+l)-r(M-r+l)

C(M.r)= (1128)

rae I'(r) - ramma-yHKUMA, KOTOpan onpeaeneHa CTaHaapTHLIM o06pa3om:
rer)y=fe'-'at.  (m29)
o

3uavenun P(r) moryT 6biTb Tabynuposanel NuGo onpeaenetbl NOCPEACTBOM UCNONL3OBAHNA
cneuuanbHO CO3RaHHOM NPOrpaMmbl pac4éros.

Mpumep annpoxcumauun pacnpepenexua U ¢ nomoulbio HaGopa moandnuuposaHHbIX Gu-
HOMUHaNLHLIX CyBpacnpeaeneHun npuseaex Ha puc.f15. [latHbie maccuea 403 YNOPAAOHEHD), U
“X PAA 3HAUEHUN Pa3buT Ha KNACCH! — PaBHOBENNKUE MO ANUHE UHTEPBAND!, Ha KOTOPLIE ASNUTCA
Kaxaan aexapa norapucmmudeckon wkansi. MpeanouTurentHo BLIGUpaTL cCemuuHTepBanLHoe
pa3bueHue aexaabi, NPU KOTOPOM BECH Anana3oH wkanu 403 (0,01+100 m3e) aenurca Ha 28
knaccos (puc.f15). DyHKLMK MOAEPHNUINPOBAHHBIX GUHOMUHANBHLIX PacnpeaeReHui TaKke Npo-

-
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Puc.l14. TunudHsle sucmozpammet pacnpedenenui Vif.

WNHTErPUPOBAHLI B 3TUX UHTEPBanax MHANBUAYanbHLIX 403.
B kauecTee NapameTpoB OTASNBHOTO i-fo Cy6pacnpeaeneHns MOryT CAyXuTb ero UEHTP Taxe-
ct E, v Bec Y, B Mmaccuse.

YEny
E =1 (1130)

S

J

Zm

T — (n31)
ny
P

rae E, - no3a, npunuckiBaemasn j-My Knaccy (3aeck ¥ fanee ero Npasas rpasnLa), n, — YWCNo 103
i-fo cyBpacnpepenexus, nonaswmx 8 j-i knacc.

Mepel, HanpaeneHHbIe Ha YAYWIWEHUE PaaUaUMOHHOR 0GCTaHOBKY, OKA3LIBAIOT BNNSHUE, NPEX-
Ae 8Cero, Ha A0308bIE XapakTepuUcTHky cybpacnpeaeneHuil. AAMUHUCTPATUBHEIE MEPbE JOMKHbI
NPUBOAUTL K NepepacnpeaeieHnio YUCNIEHHOCTH (Becos) cybpacnpeaeneHuii u ux eknaga e Kon-

NEKTUBHYIO KO3y S.

&
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Y

020

018 Y - dons nepconana 8 nodcucmene i ¢ pacnpedenenueas P,(r) om

Koauyecmea nepcoHana Ha oébekme.

016

0,14
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0.10

008

006
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0,02 Y ‘
0.00 o Faes IO < f s> 4 28 ;;L% 5

1 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
(001) 1) ) (10)
Knacc (no3a E)

Puc.N8. ®ynkyus pacnpedenexun ML nepconana peakmopHol ycmaroexu BK-50.

> E-ny
R A
> XE-ny
T 7

Takum 06pa3om, COBMECTHOE PACCMOTPEHUE BCEX NEPEMUCNEHHbIX NapameTpos cyGpacnpe-
[RENEeHNA N KONNEKTUBHOMN A03bl 0GBEKTA NO3BONAET KAHECTBEHHO OLEHUTL 3P DEKTUBHOCTL NPU-
HATBLIX Mep.

Nesoie cy6GpacnpeaeneHnn pacnonoxeHs 8 06nacTu 403, KOTOPbIE MOXHO CYuTaTh (POHOBLI-
MU ANA AaHHOro obbekTa. COOTBETCTBEHHO, OHN X3PaKTEPU3YIOT ycnosus paBoTs! TEX AnU, KOTO-
pble 06Ny4alTCH XapakTepHLIM AN 3TOr0 06beKTa GOHOM, W X RO3b NPAKTUMECKN HE 3aBUCAT
OT AENCTBUA HaKTOPOB aAMUHUCTPATUBHLIX UNKN TEX, KOTOPLIE 06YCNOBNEHbI BLINONHEHNEM Cne-
uvanbHbix pabot. UameHeHus aTux napamerpos cyGpacnpesenennii B pasnuuHbie FOAbI 1 UX UH-
TepnpeTauuio MOXHO PaCCMOTPETL Ha NPUMEpe peakTopHoit yctaHosk CM-3. B 1992 roay npo-
BOAUNACH MOAEPHN3AUNS YCTAHOBKM C 3aMEHOIR KOPNYCa peaKTopa, PEKOHCTPYKLUMEeH Kxcnepu-
MEHTaNbHLIX YCTAHOBOK, PEMOHTOM 060PYA0BaHKHR, XKaNUTANLHLIMW CTPOUTENbLHLIMY paGoTamu
8 3aaHun peakTopa. B 1993 roay ycTaHoBKa BhiBeAeHa Ha MOWHOCTL. KoadhbuumeHT ncnonb3o-
BaHWA peakTopa NpeacTasneH Ha puc.M6.

Ha puc.N7 npuseaeHt! rpacdinkin N3IMEHEHU USHTPa TAXECTH nepeoro (nesoro) cybpacnpe-
Aenenna ¢ 1992 no 1999 rogbl U, ANA CPABHEHUA, UEHTPA TAXXECTU pacnpeaeneHus nHaUBnAY-
anbHbIX A03 COTPYAHMKOB oxpaHel MHLL HUMAP, kotopeiit no xapaxtepy ux paGotet 8 nHCTUTYTE
MOXHO CHUUTaTh YCPEAHEHHOW XapakTepucTuKon kareropum oGnyuerus b.

Si= (1132)

119
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Puc.l16. Koaghpuyuenm ucnons3oearusa PY CM-3.
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Puc.I17. ameHeHue yeHmpa msxxecmu nepeozo (1eeoeo) cybpacnpedeneHus.

B 1992-1993 rogax noBbILEHHI (hOH Ha ycTaHOBKE 0DBbACHAETCA paboTaiiu 1o ee Mofep-
HM3aLUM 1 HaBeAEHUIO flocrieayiollero nopsiaka. B 1994—1996 rogax aHaueHust (hOHOBBIX yCij0-
Buit CM-3 1 B MHCTUTYTE NpakTuiecky coBnagany. [lanbHeiiliee nosbitieHue hoHa Ha ycTaHoB-
Ke 0BBACHASTCS NPUYNHAMMN TEXHONOMMUECKOTo NOPAAKA.

Mockorbky nuua rpynnbl 5 nepcoxana He paboralor HeNOCPEACTBEHHO B MOMNSIX MOHUSUPYIO-
WYX U3NyUEeHUiA, TO UX Z03b1 HE MOTYT ObiTh Bhilue MOGLIX 403 nepcoHana rpynnkt A, Cnegosa-
TenbHo, LEeHTP TskecTn E1 nepeoro (neeoro) cybpacnpeaeneHusi CRyXuT BepXHeil oLeHKon ob-
iy4yeHus nepcoxarna rpynni! b Ha atom o6bexre.

1.8.3. UHTepnipeTauus pesynsraTtos nceriefosatus cyopacnpegenenuii M va npumepe CM-3.
B T1a6n.11M8 npeacraeneHs koathhuLMeHTk! koppensauuu K, Mexay secamu cyopacnpesene-

HUiA N KONMEeKTUBHON 0301 U Ks Mexay Bknaaamu cybpacnpeseneHuii B Koﬁnexmauylo [osy n
KOSNEKTUBHOIA J03004.
Mepsbie aAsa cybpacripegeneHns UMeIoT oTpuLiaTenibHbIe Koath(ULMEHTDI, T.€. Koraa Konnek-

320,
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Ta6nuya N8. Koachghuuuernms! koppenayuu mexdy eecamu cybpacnpedenexull u
xonnexmueHoii do30i K, u mexdy exnadamu cybpacnpedenenuii
8 Konnexkmueryio 003y u konnekmueroll 9030l K.

Homep 1 2 3 4 5 6
cyOpacnpeaeneting
Ky -043 | -0,09 | 0.54 0.15 0.70 | -0,26
Ks -0,48 | -0,50 | 0,48 0,01 0,72 | 0,31

TUBHAA 1032 YBENUUUBAETCH, UX BKNAA B A03Y N BEC, COOTBETCTBEHHO, yMeHbWwaloTcs. Cneposa-
TenbHo, 06a oHu onpeaensior (oHosbie ycnosua obvekta. Ha puc.lN8 npusegeHs! ux cymmap-
Hble napameTpsl. KoadbuyueHT koppenayuu Mexay BeCoM U BKIAROM 8 KONNEKTUBHYIO RO3Y
6nu3aox x eaunuye, T.€. BxNAA B KONNMEKTUBHYIO A03Y NPAKTUNECKW NONHOCTLIO ONPERENNRETCA BECOM
(4mcneHHoCTbI0) aTHX cyGpacnpeneneHni.

Koadpdmumnentor xoppensuun nocneaxero cybpacnpesenenun take otpuuatensHsl. 3to
UANIOCTPUPYET TOT (haKT, 4TO CHIKEHUE HAVBUAYaNbHLIX 403 Hanbonee o6nyyaemoro nepcoHa-
Na 33 CYET AAMUHNCTPATUBHLIX (OTPaHNYNTENLHLIX) MED, T.e. NnepepacnpeaeneHus 403 MeXay
OTACNLHLIMK FPYNNAMIN, NPUBOAUT K YBENUYEHUIO KONNEKTUBHLIX A03. ITO 0OYCNOBNEHO CHUXe-
HUEeM kBanuduKauun NEPCOHaNa N YBENUUEHNEM BPEMEHU €r0 HaXOXAEHUS B BLICOKNX NONAX
MOHU3NPYIOWNX U3NYYEHWH NPy sbinonHeHuu pabor. Takum o6pasom, HapsaRy CO CHUKEHUEM NH-
AvBNAYyanbHLIX 403 HEOGXOAUMO CHKATL M KONUMECTBO 06nyYaemMoro nepcoHana, uHade CHuKe-
HUA KONNEKTUBHLIX A03 MOXET U He ObiTb.

OcHoBHOE BNUAHUE HA KONNEKTNBHYIO A03Y MEIOT TPeTbe U NaToe cyGpacnpenenekns. Mox-
HO NPEANONOXUTSL, YTO B TPETLIO FPYNNY BXOAUT NEPCOHAN, KOTOPbIR MaNo ucnuiTeiBaeT Ha cebe
AeicTBne aAMNHUCTPATUBHOrO (hakTopa, U CTENEHb yNpaeneHun ux obnyueHuem Heeenuka. B
NATYIO FPYNNY, BUAUMO, BXOAUT NEPCOHAN, BLINOAHAIWWY cneyuanbhbie paGoTel 8 BLICOKUX NO-
NAX U3NyJeHnit ¢ cobniogeHnem cneunanbHLIX OFPaHNMEHU N UCNONL3OBAHWEM PA3NNUHLIX
cpeacte u cnoco6os 3awuTe!. [INA Hero BAuAHUE aAMNHUCTPaTUBHLIX (haKTOPOB AOMKHO GbiTb
8€NuKo. YeteepTan rpynna 3aHUMaeT NPOMEXYTOUHOE NONOXEHUE: AN HEE CYLWECTBEHHO BNUA-
Hue Kax hoHOBbLIX YCNOBUNA, Tak U aAMUHUCTPATUBHLIX hakTopoB.

B Tabnuue N9 npeacTaeneHbl napaMeTpsl CyGpacnpeaeneHuii BCex paccMaTpuBaembix Mac-
cusos U/ nepcoHana peaktopa CM-3.

1992 roa. Bknap 8 KONNEKTMBHYIO A03Y BHOCAT NPUMEPHO NOpoBHy nepseie 3 cyGpacnpene-
nexuna. Bec cybpacnpeaenexuil yMeHbWAETCA C POCTOM HOMEPA, HO 3TO YMEHbLIEHNE KOMNEeH-
cupyeTcs ysenu4eHnem LieHTpa Taxectu. Takum o6pasom, obnyueHue nepcorana obycnosneno,
8 OCHOBHOM, paavaunoHHOn 06CTAHOBKON Ha pa3Hbix y4acTkax 3naHun. YnpasneHne oonyyenn-
€M NepcoHana NpaKTu4ecku oTCyTCTayeT.

1993 ron. PeakTop Bblwen Ha MOWHOCTL. KonnexktusHas aosa Bospocna. MpuunHb! 3toro —
pocT choHa, nepepacnpeaeneHue Nnepcorana mexay cybpacnpeaeneHuamn co cmelleHueM 403
8 CTOPOHY CTapwmnx HoMepos. Pe3ynsTaTtom 3Toro CTano NosBNEHNE NATOR rPynnbl C UEHTPOM
TskecTy 15 m3s. Bec 3101 rpynnbl HeBenuk, Ho, 3a CHET BLICOKUX AO03, €€ BKNAA B KONNEKTUBHYIO
A03Y NPaKTUYECKWU paBeH BKNaAy OCTanbHLIX rpynn. B aTy rpynny BxoauT BeICOKOKBanudULmpo-
BaHHbIN NEPCOHaN, 32HUMaBLWNIACA OTNAAKON SKCNEPUMEHTaNbHBIX U 0BNyYaTENbHLIX YCTPOICTB.

1994 roa. Peaktop sbiwen 8 paGouunii pexum akcnnyarauun. KonnextusHasa A03a no cpasHe-
HUIO C NPEAbIRYLINM FOAOM BO3POCNA HE3HAUNTENLHO. Bblaenunace wecrtan rpynna ¢ UeHTpom
TKeCTN 24,7 M38. LIeHTP TAXECTU NATON rpynnbl BO3POC He3HaunTensHo. O6e atu rpynnel Co-
CTORT U3 NepcoHana rpynnei TPaHCNOPTHOM TEXHONOrMN. DTO CBA3AHO C BO3PACTaHUEM Konuye-
cTBa Neperpy3ok obny4eHHbIX MaTtepuanos (0bnyvartenbHelx MULLEHEN U 3KCNePUMEHTaNbHbIX
YCTPOICTB), KOTOPLIE HA 3TOM peakTope OCYWECTBASIOTCA B He3aWWLEHHOM BUAE NO BO3AYXY
6e3 npuMmeHeHna Kaknx-nBo 3aWUTHLIX TPAHCNOPTHBIX KOHTERHEPOB. SHAaUUTENLHO YMEHbWUN-
€S BKNaA B KONNEKTUBHYIO A03y W BeC nepeoro cyGpacnpeaeneHus. Mpu 3ToM BO3POCNK BEC U
BKNaf B KOMNEKTUBHYIO 03y TPETLENO U YeTBepToro cybpacnpeaenenuii. Takum oGpasom, B ToM
roay hoHOBbIE YCNOBUA HECKONBLKO YNYHLIMAKCH 3@ CHET HABEAEHNA NOPAAKA HA 3AaHUM nocne
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0’50 =~ AN /N | memper horossix pacnpedene-
0.40 = \ / Huii M[] nepcorana CM-3.
0.30 = A
0,20 A = AN
) L —
KU
Ta6nuya 9. MNap ps1 cybpacnpedenenud ecex
paccmamy IX N »eé U] nepcorana peakmopa CM-3.
ron pameTp 1 Hzomep cgﬁ.'m — p s 3 kon.mo3a
E, 1,08) 28 | 55 | 113
1992 Y 0,63 | 021 | 0,13 [ 0,03 360
S, 0,29 | 0,25 | 0,29 | 0,16
E, 1,2 129149 | 86 | 150
1993 Y; 0,56 | 0,22 | 0,12 | 0,06 | 0,04
S 0,23 | 0,21 | 0,19 | 0,17 | 0,20 640
E, 0501 1,8 | 39 | 7,7 | 159 | 24,7
1994 Y; 0,14 | 047 | 0,19 { 0,15 | 0,03 | 0,03
S, 0,02 | 022 | 0,18 | 0,29 | 0,12 | 0,17 690
E, 049 | 049 | 57 | 147 | 31,2 | 47,8
1995 Y; 0,11} 011 ]041032]003] 002
S, 0,01 | 0,00 | 0,26 | 0,52 | 0,11 | 0,10 1330
E, 032 | LI 2,2 6,5 15,3 | 30,4
1996 Y, 0,07 | 0,22 | 0,38 | 0,27 | 0,05 | 0,01
S, 0,006 | 0,06 | 0,21 | 0,43 | 0,19 | 0,11 730
E, 0,99 | 3,0 73 | 171 ] 352
1997 Y; 0,09 | 0.26 | 0,42 | 0,14 | 0,08
S, 0,01 | 0.08 | 0,33 | 0,26 | 0,31 1810
E, 29 | 62 | 114 | 194 ] 32,9
1998 Y; 0,47 | 0,24 | 0,19 | 0,05 | 0,05 [ 1530
S, 0,18 { 0,20 { 0,28 | 0,13 { 0,22
E, 1,5 35 | 76 | 123 ] 244
1999 Y, 0,23 | 0,30 | 0,22 | 0,11 | 0,14 1520
S, 0,04 | 0,14 | 0,22 | 0,18 | 0,43
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OKOHYaHUA PEKOHCTPYKUUN. OBnyYeHne ocTanbHbLIX FPYRNN NepcoHana BO3poCo 3a CYET yBenu-
YeHNA KONUYECTBa WTATHLIX ANA 3TOro peaktopa pabor. CneyvnancHbIx Mep No ynpasnexunio 06-
nyYeHneM nepcoHana, BUAUMO, He NPEANPUHUMANOCH.

1995 roa. B aTom roay Hapsay ¢ HeBonbluum yeenudeHuem koadhumenTa NCNONb3osaHun
peakropa nposoAUNOCH ABa NNaHOBO-NPeAynpeauTentHbIx pemonTa (NMNP). 3To npuseno k Tomy,
4TO (hOHOBLIE YCNOBUS YNYYWINNNCH, BEC 3TUX CyOpacnpeaeneHuih NpaKkTuieckvu He yBENUYUNCA.
OAHako NPOU3OWNO CYWECTBEHHOE BO3PACTaHUE KONNEKTUBHON A03b1. OCHOBHOM BKNag 8 Kon-
NEKTUBHYIO 03y NPUHAANEXKUT YETBEPTON rpynne nepcorana. Liewtp TaxecTu v sBec cooteer-
creylouero cyGpacnpenenenn BpipOCM NOMTHA B ABa pa3a. B 5Ty rpynny BXoaut nepcoxan cnyxG,
3aHUMAIOWUXCA PEMOHTOM M TeXHUYECKUM 06CnyxvuBaHnem cuctem peakropa. Bospocnu coor-
BETCTBYIOWME NapameTpbl TpeTbero cybpacnpeaenenun. 3T1o cBA3aHO ¢ npuenedernem k MNP
MeHee ksanuuunmposaHHoro nepcoHana. fina natoro u wecrtoro cybpacnpenenexni, xapakre-
pusylowmnx NepcoHan rpynnebl TPAHCNOPTHOW TEXHONOTMK, TakxXe B ABA Pa3a BO3POCNN UEHTPL!
TAXECTH, HO uX BEC He u3meHunca. Takum obpa3som, anech Gbina nonbITKa orpaHuuNTL 06nyye-
HME NATOM W WECTON FPynNn NepcoHana 3a cyerT nepepacnpeaenchnn paboT n ysenuueHns vuc-
NEHHOCTU NepcoHana, NPUBNEKaEMOro K ManoksanudnuposaHibiM pabotam.

1996 roa. KoathduumeHT ncnonb3osanns peakropa Gbin HuxXe, Yem B npeabiayumii rog. Tex-
HU4eckoe oGcnyxuBaHue peakTopa NPOBOAUNOCH B LWUTATHOM pexumMe. COOTBETCTBEHHO, CHU3N-
NNCb BENUUMHBE UEHTPOB TAXECTU CyBpacnpeaeneHuii C TPETbEro No WeCToe ¥ HE3HAYUTENLHO —
Beca TpeTbero u yetseproro cybpacnpeaenexnii. Boapoc sec nepsbix (choHosbix) cybpacnpeae-
nenuit. B pesynsrate Npon3owno CyWECTBEHHOE CHKEHUE KONNEKTUBHOM A03bl.

1997 roa. PeakTop Bbilen NPakTUHECKH HA MaKCUManbHLIN KOIDMDULIMEHT NCNONL3OBAHNA.
Mpuyem, CywecTBEHHO TO, YTO B 3TOT NEPUOA B PAMKaxX NPOrPaMMbl UFOTOBNEHNA PAAUOHYK-
NWAHO NPOAYKLIMN MHTEHCUBHO Hakannueancs ©°Co. Bo3pocno KONNHECTBO Neperpy3ok, KoTo-
poe npaxkTU4ecKkn NPONOPUUOHANLHO KOIHUUUEHTY NCNONL30BAHUA peakTopa. JTO NPUBENO K
Pe3koMy BO3pacTaHWIO KONMNEKTUBHOI A03bl. XOTA CyGpacnpepeneHuih CTano NAThb, a He WecTb,
3TO MOXHO TPaKTOBaTb, KaK UCHE3HOBEHHE He WeCToro, a nepeoro cyGpacnpeaenenun. Toraa
POCT KONNEKTUBHON A03bI OGBLACHAGTCA NPAKTUMECKN TONLKO YBENUUEHUEM BeCa TPEX CTapLuInx
cyGpacnpegenennii. T.e. 3a CueT yBENNUEHNUA MOLIHOCTY B03bl B MECTAaX BLINOAHEHUA cReunant-
HBIX U WTaTHBLIX paBoT No 06CNYXUBaHUIO U AKCNAYaTAUUN CUCTEM PEaKTOpa YBENUUMNOCH 06ny-
YeHNe NePCoHaNa rPyNNb! TPAHCNOPTHON TEXHONOTUKU U NEPCOHANA, OCYWECTBNNIOWEr0 PEMOHT
1 Texnudeckoe o6cnyxusanne cuctem. Cyas No TOMY, YTO NPY 3TOM LIEHTPLI TAXKECTU 3TUX CY6-
pacnpeaenerunit NPaKTUYECKN He U3MEHNMKUCb, MOXHO NONAraTh, YTO CNeUUanbHLIX Mep No orpa-
HU4EHWI0 06NYMeHNn NepcoHana, kpome NepepacnpeaeneHna NepcoHana Mexay rpynnamn, He
NPUHUMANOCh.

1998 roa. B pexvmax axkcnnyarauumn peakTopa NPaKTUIECKU HIKErO He U3MEHUNOCh. ITOT roA,
oTMeueH 6onbwnum KonuyecTeoM paboT No ge3akTMeaUun 3KCNEPUMEHTANLHBIX NeTeNntb 1 Nepeo-
ro KoHTYpa peaxtopa. Konuuecreo °Co B GacceiiHax ycTaHosKky B8 3TOM roay 66110 makcumans-
HbIM. Bo3pocnu ueHTpLE TAXECTU YETBEPTOrO U NATOro CyGpacnpeaeneHnit, HE3HAUUTENLHO CHU-
3UNCA UEHTP TAXECTH wecToro. Ho, 0aHOBPEMEHHO C 3TMM, CHU3NNUCL BECa aTux cybpacnpeae-
neuwit. Bec BTOporo (Npu otcytcTeylowem nepeom) cyGpacnpeaeneHna n ero UEeHTP TAXECTH
so3pocnun. Takum 06pa3om, MOXXHO NPEANONOXUTL, YTO, HECMOTPA Ha YBENUUEHUE KONUYECTBA
pabot Ha nepBoOM KOHTYPE 1 NeTNsAX peakTopa, 3Tu paboTkl sbiNONHANKCHL Ge3 npueneyeHun Gono-
WOro KoNU4eCcTea NepcoHana. 3aMeTHa NONLITKA OrPaHUYEHUA 00NYUEHNA NepcoHana rpynnbl
TPAHCNOPTHO! TeXHONOIMM He 3a CYEeT NnepepacnpeaeneHns pabor, a, ckopee Bcero, 3a cuer 6o0-
nee NPaBuNbHOM OpraHu3aLmm 3Tux pabort, yMeHbWEHUR KkonuyecTsa obnyuaembix nuu. U, xota
NPpn 3TOM BO3POCAY (POHOBLIE NOKA3ATENN PAANALMOHHON 06CTAHOBKYU, NPON3OWNO CHUXEHNE
KONNEKTUBHON A03bI.

1999 r. B pexumax akcnnyatauun peakropa Taloke HUHEro He U3MEHUMOCH NO CPABHEHNIO C
npeaviayuM rogom. CHU3UANCH USHTPLI TAXECTH BCex cyGpacnpeaenerui. No-sugumomy, 3To
cneacTene Ae3axTuBaunoHHLIX paGoT npeaviaywiero rona u pasrpysku G6accennos ot %°Co. Ho
KONNeKTUBHan 4033 He U3IMeHNNack. 3T0 06LACHASTCA TONLKO NepepacnpeaeneHnem nepcoHa-
na Mexay rpynnamun, Bo3pacTaHueM Beca cTapwux cybpacnpefienesuii 3a cuer BToporo. dToT
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war BbIHYXASHHBIN, BLI3BAHHLIW HEOBXOAUMOCTBIO 3HAYUTENHHOTO CHUXKEHUA HAWBUAYANLHBIX
A03 B WECTOM rpynne nepcoHana. B NPOTUBHOM Cny4ae OTCYTCTBYET BCAKas BO3MOXHOCTb ANA
3Toro nepcoHana etk B 2000 . 1 fanee Ha A03b NpuMepHo 20 M38, kak Toro Tpebylor HPB-99.

TakuM 06pa3om, MOXHO CUKTaTh, YTO B pamkax nepexona Ha HPB-99 pabota no chxenuio
AO30BbIX HAFPY30K HavaTa enepsebie 8 1997 r. Haubonee cepbesHbie cABUK B HANPABNEHUN HO-
BbiX HOPM npousownu 8 1998 rogy. MOCKONbKY AOCTUTHYTOO CHUXEHUA MHANBUAYANbHBLIX 103
noKa HeA0CTaTOMHO, HEOBXOAUML! TeXHUHECKUe MepLl, aHanoru4Hbie Tem, Kotopbie Guinu npea-
APUHATE! 8 1998 roay. Kax NPOMEXYTONHLIA 3Tan, BO3MOXHO aAMWHUCTPATUBHOE BMEwaTENb-
CTBO ANA OrpaHNYEHUA 403 NEPCOHANA WECTON rPyNNbl, HO NPU 3ToM GyAeT BO3pacTaHNe Konnek-
TUBHbLIX 803. B 3TOM Cnyyvae 3ToT (haxT Gyaer ABNATLCA CNEACTBUEM He KaKoro-Nnubo yxyaweHus
ypoBHs 6e3onacHoCTy 00veKTa, a OTKAMKOM Ha 3TH AAMUHUCTPATUBHLIE BO3ACHCTBUA.
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