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Tema BKP:

Ouenka KpeIMTHBIX PeITHHIOB KOMNIaHUI He(TerazoBoii orpacau Poccuu

Hcxoanblie nannblie K pa3neay «ConuaibHasg OTBETCTBEHHOCTbY !

1. XapakTepucTrka 00beKTa HCCIeTOBAHUS
(BemecTBO, MaTepuai, Ipudop, aaropuTM,
METOJINKa) ¥ 00JIaCTH €r0 IPUMEHEHHUS

OOBEKTOM HCCIIENOBAHUS SIBIISIETCSI MOJEIb OLIEHKHU
BepoATHOCTH  jJedonta. OOJacTh NPUMEHCHHS
MOJIEJTH — OI[EHKA KPETUTHBIX PEUTHHTOB.

[Tepedyens BOpOCOB, MOAICKAIINX UCCIIEIOBAHUIO,

MPOCKTUPOBAHMIO U pa3paboTKe:

1. IlpaBoBbIe M OPraHU3alIOHHbIE BONPOCHI
olecmeyeHns 0€30MACHOCTH:

ClleMaJIbHbIE (xapaxTepHbIe pu
JKCIUTyaTalii  O0OBEKTa  MCCIIeIOBaHUS,
MPOEKTUPYEMON pabodyeil 30HBI) IPaBOBBIC
HOPMBI TPYAOBOI'O 3aKOHOJIATEIbCTRA;
OpraHU3aLHOHHBIE MEpPOTPUATHUS
KOMIIOHOBKE pa0oueii 30HBI.

npu

Tpynosoii konekc Poccuiickoit @enepanun ot
30.12.2001 N197-@3. (pex. ot 27.12.2018);
I'OCT 12.2.032-78;

I'OCT 21889-76;

I'OCT 22269-76;

I'OCT 21958-76.

2. IIpou3BoaACTBEeHHASI 0€30MACHOCTD:

2.1. AHanu3 BEISIBICHHBIX BPEIHBIX M OMACHBIX
(hakTopoB

2.2. O00ocHOBaHUE MEPOIIPUITHIN IO CHIKEHHUIO
BO3JCHUCTBHUSI

OTKJIOHEHUE MOKa3aTene MUKPOKINMATa;
OTCyTCTBHE UM HEOCTATOK €CTECTBEHHOI'O CBETA;
HenocraTounast ocBemeHHOCTh paboyeii 30HHI,
[IpeBslilieHne ypoBHS IyMa.

3. DkoJornueckasi 0e30MacCHOCTD:

AHanu3 BO3IEHCTBUS HA OKPYKAIOILYIO CpEAy MpHU
YTUIM3aLuU OyMaru, JIOMHUHECLEHTHBIX JaMIl 1
KapTPUIKEH.

. Mopo3bi;
4. be30nacHOCTH B YpPe3BbIYAHHBIX CUTYALUSIX:
Huepcuu;
[Toxapsl.
| JlaTa BIIa4M 3aiaHus JJIsl pa3jesia 1o JHHeiiHOMY rpauKky | 02.03.20
3aaHue BbIIAJ KOHCYJIbTAHT:
JoKHOCTD (115 (0] Yuenas crenens, TMoanuch JaTa
3BaHHE
Crapumnit PomanoBa  Caemiana
npenojasarens OO/ | BmagumupoBHa
3aiaHue NPUHSJ K MCIIOJTHEHUIO CTYAEeHT:
I'pynna DdUO Moanuce Jlara
0BMS1 I'puivie AHTOH EBrenneBny




_ 3AJAHUE JUIS PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCOCBEPEKEHUE
U PECYPCOD®P®EKTUBHOCTb»

CryzneHry:
I'pynna DPUO
0BMS1 I'puminay AntoHy EBrenseBuuy
xoaa NUSATII Otaenenne mxoasl (HOIL) ODd
Yposenn Marucrparypa HanpagJjienue/crenuajibHOCT 01.04.02 [Mpuknaguas
oGpasoBanus MaTeMaTHKa U HHhopMaTuKa

Hcxoanbie 1anHble K pa3aenay « DHHAHCOBBIA MEHEIKMEHT, pecypcoclepe:keHne u

pecypco3(p(PeKTUBHOCTbY:

1. Cmoumocms pecypcos nayuno2o ucciedosanus
(HHU): mamepuanbHo-mexnuyecKkux,
9Hepeemu1ecKux, PUHAHCOBbIX, UHPOPMAYUOHHBIX
U 4enogeuecKux

Cmoumocms  Mamepuanbhvlx pecypcos U CReYuarbHo20
060pydosanus. onpedeieHvl 8 COOMEEMCMEUU C PLIHOYHIMU
yenamu 2. Tomcka. Tapuguvle cmaeku ucnornumenet
onpedenenvt wimamuvim pacnucanuem HU TITY

2. Hopmbl u Hopmamuesl pacxo008anus pecypcos

Kosgppuyuenmor ons pacuema sapabomnou niamoer: 30%
npemuu, 20% Hnaobasku, 16% naxnaousie pacxoowi, 30%
PAUOHHBLI KO Puyuenm.

3. HUcnonvsyemas cucmema nano200010%4cenus,
CMABKU HAL0208, OMYUUCIEHUT, OUCKOHINUPOBAHUSL
U Kpeoumosanus

Kosgpgpuyuenm omuucnenuii 6o enebrOxicemmvle QoHObL —
30,2 %

IlepeyeHb BONPOCOB, MOJIEKANMX HCCTEI0BAHUIO, TPOEKTHPOBAHMUIO M Pa3padoTKe:

1. Oyenxa kommepueckoeo u UHHOBAYUOHHOZO0
nomenyuana HU

1.Ilomenyuanvuvie nompebumenu
UCCIe008aHUsL,
2.SWOT-ananus;

3.014€HKLZ 20moeHOCMU npoeKkma K KOMMePYUaltusayuu.

pe3yibmamos

2. IInanuposanue npoyecca ynpasnernus HTHU:

cmpyKkmypa u epagux npogederus, 6100dicem, pucKu

Uu opeanusayust 3aKynoK

1. Cmpyxkmypa pabom 8 pamKrax Hay4yHO20 UCCAeO08AHUL,
2. Onpeodenenue mpyooemMKocmu 8bINOIHEHUsL pabom,
3. Bioooicem Hayuno - mexnuuecko2o ucciedosanus (HTH).

3. Onpedenenue pecypcroi, ¢unancosotl,
9KOHOMUUECKOU dhhexmusrocmu

1.0Onpeodenenue pecypcHholi (pecypcocbepezaroweti),
Gunancosotl, 610024cemMHOU, COYUANLHOU U IKOHOMUUECKOU
aghpexmusnocmu Uccied08aHusL.

Hepeqenb rpa(l)nlleucoro MaTEePHUAJIA (c mounvim yrazanuem 06a3amenvHbIX yepmedicetl)

. Mampuya SWOT (mabx. 7)

. Pacuém 6rooxcema uccaedosanus (mabn. 12-16)

O~NOUTAWN P

. Oyenounas kapma 015 CPAGHEHUS KOHKYPEHMHbIX pewenull (mabiu. 6)

. Oyernka 2omosHOCmU NPOEKMa K KoMmepyuanuzayuu (maoi. 8)

. Komnnexc pabom no paspabomxe npoexma (mabi. 9)

Bpemennvie noxazamenu nposedenus nayunou pabomsl (maon. 10)
. Kanenoapmoii nnan-epagux nposedenus pabom (mabn. 11)

. Pacuem unmezpanvnozo nokazamens pecypcosppexmusnocmu (mabn. 17)

9. Cpasnumenvuas s¢ppexmusrnocms pazpabomru (maon. 18)

JlaTa BbIIa4M 3alaHUA JJIA pa3/ienia o JHHEHHOMY rpaguky ’

33}13HI/I€ BbIJ1AJI KOHCYJbTAHT:

JokHOoCTH (025 (0] Y4eHnasi cTeneHb, 3BaHNe IToanuck Jlarta
Honentr OCT'H HIBUIT | Kucenesa E. C. K.3.H
3a11aHne NMPHHAJT K HCITIOJJTHEHUIO CTYAECHT:
I'pynna PUO Moanmucy Jara
0BMSI I'pumna Auton EBrenpeBnd




Pedepar

[TosicHuTenbHAs 3amUCKa K MaruCTepCKOM AMcCCepTalluy BHITIOIHEHA Ha 76
CTpaHUIIaX MAIIIMHOIMMCHOTO TEKCTa, cojepkuT 18 Tabmun, 4 pucynka, 34
dbopmyiel, 20 HCTOYHUKOB, 3 TIPUITOKEHUS.

KiroueBbie cnoBa: KpeauTHbIH pedTuHr, aedont, wmouenr KMV,
BEPOSITHOCTH J1e(h0oNTa, KPETUTHBIN PUCK.

OOBbeKT HcchaeoBaHus: KPEOUTHBIE PEUTHHTH KOMIIAHUW HedTerazoBou
otpacsiu Poccun.

Ilenp uccnenoBaHuA: MCCIEAOBAHUE KPEIWTHBIX PEUTUHIOB KOMIIAHHUN
He(TerazoBoi orpaciu Poccun.

Metoabl NpoBENECHUS UCCIEOBAHUS: TEOPETUUECKNE U MMPAKTUYECKUE.

[Tonyuennsie pesynbrarhl: [locTpoeHa MOJEIb OIEHKH KPEAUTHBIX
pPEUTHUHTOB KOMIIaHUW HedTerazoBoi ortpaciau Poccuu, Ha OCHOBaHUU YETO
pa3paboTraHa COOCTBEHHas CHCTEMa OIEHKH BepoOsITHOCTEH nae(onaToB Juis
npeanpuaTuid  HererazoBol orpacinu  Poccuu, TPOBENEHO  CpPaBHEHHE
MOJIYYCHHBIX PEHTHUHTOB KOMIIaHUN HedTerazoBoit orpaciu Poccuu ¢ petuHramu

OT MHUPOBBIX pefITHHFOBBIX ArcHTCTB.
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BBEJIEHUE

HedrerazonoObiBatomye KOpmopamuu — OJHU W3 BEAYLIUX KOMIAHHM,
KOTOpbIE BHOCST OOJIBIION BKJIAJl B POCCHUICKYIO SKOHOMHKY. DHEpreTuka — camas
KpyIlHasi M HAayKOEMKas OTpacib POCCUMCKOW 3KOHOMHUKHM. braromaps OrpOMHBIM
3armacam IMOJIE3HBIX MCKOMAeMbIX HYHEPreTUYECKOro 3HAUYEHHS, a TaKKe OrPOMHOMY
MOTEHIIMAy BO300HOBIISIEMBIX HCTOYHMKOB DSHEPrMM Hallla CTpaHa oloraiaer
CIHCOK JECSTH CaMbIX YHEProeMKHX CTpaH. [[03TOMy MHKMHUPHUHTOBBIE KOMIIAHHH,
paboTaronie B SHEPreTHKe, OYeHb BOCTPEOOBAHBI M IMEpPCHEeKTUBHBL. OJHAKO OHH
CTAJIKUBAIOTCS C PAIOM MpPoOJIEM, KOTOpbIE TOPMO3AT JanbHeimee 3PpQPpeKTuBHOE
pazButue  otpacind.  OCHOBHBIMH  MpOOJEMaMH  SIBISIOTCS  OTCYTCTBHE
(¢uHaHCUpOBaHUS B HEOOXOAMMBIX O0OO0bEMax M CHUKEHHE WHBECTULMOHHOIO
NOTEHIIMaJda DJHEPTeTUYECKMX KOMITAaHWH, HeXBaTKa TMOAPSAIYMKOB, BBICOKAsS
CTOMMOCTb KPEIUTHOIO NMOPTQEsi, HeXBaTKa JIFOJCKUX PECYpCOB U HU3KHUM ypOBEHb
aBTOMATH3AlMU MTPOU3BOJCTBA. POCT 11eH SABJISIETCSI OCHOBHON MPUYMHON YBEIUUYEHUS
CTOMMOCTH CTPOHUTEIHHBIX MaTepUaANIOB, 000PYI0BaHUs, TPAHCIIOPTHBIX YCIYT U T.1I.
Ot QakTopbl HAXOMAT CBOE OTpaXKEeHHE B (DOPMUPOBAHMH KOHEYHOrO OOBEMa
MPOEKTOB, YTO JIJISI MHOTUX TPEINPHUITHIA SBISETCS YIKOHOMUYECKH HEBBITOAHBIM U
HEOOOCHOBAaHHBIM. B Takux yCIOBHSX AajieKO HE KaXKIO€ MNPEINpHUITHE MOXKET
byHKIHOHUPOBaTh 0€3 (DMHAHCOBBIX TMOTEPh, U HHOTAA MPEANPUATHE CTAHOBUTCS
HECTIOCOOHBIM CIIPABUTHCS C TUIATEKAMH TI0 JIOJITOBBIM 0053aTeLCTBAM.

MHorue (uHaHCOBBIE OpraHU3alUU YAESIOT OOJBIIOE BHUMAHUE CPEICTBAM
U3MEpEHHs KPEIUTHOTO PUCKa M YIpaBleHUS UM. Perymupyromue opraHnbl MHOTHE
rojpl TpeOOBad, 4YTOOBl OaHKH TMOJAECPXKUBAIM CBOM KamuTajl Ha YpOBHE,
OTpaXkarollleM BEJIMUMHY KPEIUTHOTO PUCKA, KOTOPOMY OHU nojBepratorcs. [loatomy
B CBS3M C BO3POCIIUMHU KPEAUTHBIMH PHUCKaMU (UHAHCOBOW CHCTEMBI Ba)KHO
yJIydlaTh CYIIECTBYIOIINE METOJUKN OLEHKU U YIPaBJICHUS KPEIUTHBIMU PUCKAMH,
a TaKXKe BHEAPATh HOBbIE. B CBSA3M C BBIIIEH3I0KEHHBIM, HEOOXOAUMO JaTh MOHSITHE
KPEAUTHOTO PUCKA, KOTOPBIA SIBISETCS CIEACTBHUEM TOTEHIIHAIBHON BO3MOXKHOCTU
nedonTa 3aeMIIMKOB U KOHTPAreHTOB IO JCPUBATHBHBIM TpaH3akmusaMm (derivative

transactions).



[IposiBneHueM  KpEeAMTHOTO  pHUCKa  sBIsAETCA  Je(OJIT-HEUCTIOTHEHHE
KOHTPAareéHTOM YCJIOBUM KPEIUTHOTO COTJIAIIECHHSI WIM PBIHOYHOM caenku. [loatomy
K KaTEeropuu KpPEIUTHOTO PHUCKAa OTHOCSTCS, MOTEpHU, CBSI3aHHBIE C OOBSBICHHEM
KOHTpareHToM AedoiTa, a TakKe MOTEpH, CBSA3aHHBIC C MOHMW)KCHHEM KPEIUTHOTO
PEUTHHIa 3aeMIINKA, TaK KaK 3TO MPUBOJUT K CHIKEHHUIO PHIHOYHON CTOMMOCTH €0
0053aTENIbCTB U MOTEPU B BUJIE HENOMOIYUCHHOW MPUOBUIH BCIEACTBUE JOCPOUYHOTO
BO3BpaTa CCyAbl 3aEMIIUKOM.

B 3TUX yClIoBUAX SBIAETCS AKTyalbHbIM BKIIOYEHHUE B CHCTEMY aHAJIM3a
KPEIUTOCIIOCOOHOCTH MOJIETIEN OLEHKH BEPOSITHOCTU Ae(OJITa 3a€MIIUKOB, KOTOPBIE
COCTaBJISIFOT OCHOBY COBPEMEHHOM CUCTEMBI PUCK-MEHEIKMEHTA.

IIpenMeToM uccinenoBaHUs SABISAETCA KOJMYECTBEHHAs OLICHKA KPEIMTHOIO
pPHUCKa, aHAIM3UPYIOTCS CIOCOOBI OLIEHKM BEPOATHOCTH Ne(oiTa, a TaKXKe JaeTcs
pa3BEpHYTOE  pPA3bACHEHUE  MEKIY  PUCK-HEUTPAIbHBIMU U PEaJbHBIMU
BEPOATHOCTIIMHU J1e(oITa.

bosproe pa3BuTHs NPaKkTHK OLEHKU KPEAUTHOTO pUCKa 3a nocinennue 30 et
OKa3aJu:

® 3HAYUTENBHBIN POCT JOJTOBOIO PHIHKA,

® TIOSIBJICHUE HOBBIX (DMHAHCOBBIX WHCTPYMEHTOB — KPEIUTHBIX MPOU3BOJHBIX
WHCTPYMEHTOB;

® pa3BHUTHE PhIHKA MyCOpPHBIX oOsuraiuii (Junk bonds);

® YBEJIIMYEHUE KOHKYPEHLIMU HA PbIHKE KOPIIOPATUBHOTO (PMHAHCHUPOBAHMUSI.

MeTtonpl OLIEHKM KpPEOWTHOIO PHUCKA HAa OCHOBE PBIHOYHBIX KOTHPOBOK
aKkuii OBLTM pacCMOTpeHHbIE B uccnenoBaHusix PobGepra Meptona. B pamkax
YKAa3aHHOTO TMOJIXOJa KalUTal W KPEOUTOPCKasl 3aJ0JDKEHHOCTh  SIBIIIFOTCSA
TpeOOBAHUSIMHU, KOTOpPbIE MOTYT OBITb OOpalieHbl Ha CTOMMOCTb (DUPMBI.
[Ipumensiercs  Teopust  LIEHOOOpPA30BaHHSA  OMLMOHOB, JJIS  OIpEIEICHUS
CIIPABEIJINBOU 1ICHBI.

[leapto maHHO#W pabOTHI SABISETCS OICHKA KPEAUTHBIX PEHTHHTOB KOMITAHHIMA
HedTerazoBoii  orpacnm  Poccum. g AOCTHOKEHHS  IMOCTABJICHHOM — IIEd

npeamnojgaracTcsa pCiruThb psaJa CICAYIOMUX 3a/1aq:



1. TlocTpouTh MOAENH OIEHKU KPEIUTHBIX PEUTHHTOB KOMMAHUN HEe(TErazoBoii
otpacnu Poccuy;

2. PazpaboraTh COOCTBEHHYIO CHUCTEMY OIIEHKH BEpOSITHOCTEH 1edonTOB IS
npeanpuaTuii HedrerazoBoit oTpaciu Poccuuy;

3. IlpoBectn cpaBHEHUE TIOJYUYEHHBIX PEUTHHIOB KOMMaHUN HedTerazoBoi
otrpaciu Poccuu ¢ peTHHraMu OT MUPOBBIX PEUTUHIOBBIX Ar€HTCTB.

TEOPETUYECKASA YACTbD
1.1. OcHoOBHbIE MOHSITUS U ONpPe/IeIeHNsl, CYIIIHOCTh KPeIUTHOT0 PUCKA 1
nedoJira.

TpaauUuMOHHO MOJ KPEAUTHBIM PUCKOM IMOHMMAETCA PUCK HEHAJIEKALIETO
BBIMIOJIHEHHUSI WJIM  HEBBIIOJHEHHUS 3aEMIIUKOM OO0S3aTeNbCTB, ONPEIEICHHBIX
corjameHueM ¢ kpeautopoM. s HamOonee 3P(EKTUBHON OLEHKH KpPEIUTHBIX
PUCKOB HEOOXOAMMO NPAaBWIBHO IMOAO0OpPaTh METOJ OLEHKU KPEAUTOCIOCOOHOCTH
3aeMIUKa U KPeIUTHOTO noptdens 6aHka.

Puck sBisieTcsi OEHKON BO3MOXKHBIX IMOTEPh, KOTOPHIE MOT'YT ITOHECTH OAHKH,
CTpaxOBble KOMIIAHUHM, IEHCHOHHBIE (OHIbI, MaeBble (POHIBI, a TaKXKE HHbIE
KOMITAaHUH, KOTOpBIE OCYIIECTBISIOT OMNPEICICHHYI0 (PUHAHCOBYIO JE€ATEIbHOCTD.
Jlis ynpaBieHUs: pUCKOM, HEOOXOUMO YMETh U3MEPSTh BEPOSITHOCTh HACTYIUICHUS
HEOJAronpUsITHBIX COOBITUA M BEIMYMHY COMYTCTBYIOUIMX MOTEPb — HUMETh €ro
KOJIMYECTBEHHYIO OLIEHKY.

OCHOBHBIM ~ MPOSIBICHHEM KPEAMTHOTO puUCKa sBIsieTcss  aedoiar —
HEUCIIOJIHEHHE KOHTpPAareHTaM B CHUJIy HECHOCOOHOCTH YCIIOBUA KPEAUTHOIO
COTJIALIEHUSI WJIM PBIHOYHOW CIEJIKH, MO3TOMY K KAaTE€rOpHM KPEAUTHOTO PHUCKA
OTHOCSITCSI, IOTEPH, CBSI3aHHBIE C 00BABICHIUEM KOHTPareHToM Jedoirta.

Mogens, npeaioxenHass Pobeprom MepToHOM, SIBISETCS MPOTOTHUIIOM BCEX
mMozener ¢upmbl. MHOTHE pacuiupeHus 3TOW MojAenud ObUTM pa3paboTaHbl Ha
NPOTSHKEHWH MHOTHX JIET, HO OpHUIMHajbHas Mojaelb MepTroHa ocraercs
BIUSTEIBHBIM OPUEHTUPOM U IO — MPEKHEMY MOMYyJSIpHA CpeAu MNPAKTUKOB B
aHanu3e KPEAUTHOIO pHUCKa. MepTOH yTOYHWI W pacIIMpWI  MOJEIb

IIEHO0Opa30BaHMs OMIIMOHOB, TpeiokeHHy0 bimkom u Illoyn3om, U mpeaioxu
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paccMaTpuBaTh JOAT Kak JAeQONTHYIO OOJUTAIMI0 Ha OMNIMOH TIOKYIaTens Ha
KalUTaIu3alui0 KOMIIAHWU, TEM CaMbIM CBEJS OILICHKY J0JIra KOMIIAHUHM K OIICHKE
OMI[MOHA.

B paccMOTpeHHBIX MOJENSAX JICKUT HAES O TOM, YTO CTOMMOCTb aKIIUi
KOMIIaHUU SIBJISIETCS KOJIJI OMIMOHOM Ha aKTUBBI KOMITAHUH C LIEHOW CHEJIKH, PaBHOMN
CTOMMOCTHU ee o0s3aTenbeTB. [IpenocraBienne Kpeaura B paMKax JaHHOW MOJAENU
TPAKTYeTCsl KaK MOKYNKa aKTMBOB KOMIIAHWH, Y AKI[MOHEPOB WM Mepeaada UM KOJUI
OMNI[MOHA Ha JAHHBIE AKTUBBI C LIEHOM HCIIOJHEHHUS, pABHOM CTOMMOCTH KpEIuTa, U
BPEMEHEM HCIIOJTHEHHSI, PABHBIM CPOKY MOTAIIEHUS KPEAUTa.

B oTnnune oT phIHOYHOTO MOKa3aTessi CTOMMOCTH PUCKA, OIEHKA MOJ00HOTO
MoKa3arens [Js KPEIUTHOTO pHCKa HMEET JBE TpyAHOCTH: PacnpeneneHus
JIOXOJTHOCTEW TPU OLICHKE PHIHOYHOI'O PUCKA HOCAT XapakKTep HOPMaJIbHOTO, TOTJa
KaK KPEIUTHBIE — JAJIEKU OT HEro, IPU OLIEHKE KPEAUTHOTO PHUCKA HCHOJIb3YHOTCA
WHTEPBAJIbl MPOJOJKUTEIHLHOCTBIO TOPa30 OOJIbIIEH, YeM MPHU OLICHKE PHIHOYHOTO
pucka. B To BpeMs Kak B JCHCTBUTEIBHOCTH PACIPENCICHUE N3MEHEHU CTOMMOCTH
IIEHHON Oymaru mpu M3MEHEHHH JOXOIHOCTEW PUCKOM HE SIBISIETCS HOPMAJbHBIM.
DTO CBSI3aHO C TE€M, UYTO MPHU YBEJIWYEHUM KPEAUTHOTO KayecTBa JOJITOBBIX
0053aTENICTB UX CTOMMOCTh MOJHUMAETCS BeChbMa HE3HAYUTENHHO M0 CPABHEHUIO C
MaJJaHuEeM CTOMMOCTH NP YXYAILIEHUU KPEIUTHOTO KaYeCTBa.

B crTpanax ¢ mnepexogHOM HKOHOMHKOW, B TOM uucie u B Poccun,
UCTIO/Ib30BaTh 0asy aedonroB kommanuu Moody’s moka HEBO3MOXKHO. OTCYTCTBHUE
JIOCTATOYHOM CTATUCTUKHU «KJIAIOWINA 1e(OJITOB)» HE YMEHbIIACT BAXKHOCTH 3aJlauu
OIICHKM PUCKOB, CIIOCOOHOW OMNpenessaTh OXUJIAEMYK BEpPOSATHOCTh JedoiiTa
KOMITaHHUH TI0 €€ (PMHAHCOBBIM M KaYECTBEHHBIM TTOKA3aTEIISIM.

B nro6oMm mpakTHUuecKOM MPUMEHEHUH HaM MPUJIETCS JKUTh C JOMYIICHHUEM,
JeXallUM B OCHOBE HapyliaeMoi mojenu. B HekoTopoMm cMbicie TOT (DakT, 4To
CYIIECTBYET MpoOJieMa OICHKH, YXKE€ HapyllaeT MPEANoJ0oKEeHUEe MOJACNN
IIEHO0Opa30BaHMs OIMIIMOHOB O TOM, YTO OIIIMOH MOXET OBITh XEHKUPOBAH MyTEM
TOproBiau 0a30BOM 1MeHHOW Oymaroi. Eciam nexaiee B OCHOBE HE MOXET OBITh

3aMEYEHO, KaK €ero MOXKHO UCIIOJb30BaTh MJId XeMKUpoBaHUsA? XOTA OTO
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00OCHOBAHHBIH, XOTSI M1 TEXHUYECKUH apryMEHT, 3TO pobiieMa, KOTopasi MOJIHOCTHIO
3aTMEBAET JIPYrue NPAKTUYECKUE BOMPOCHI, KOTOPHIE Mbl BCKOPE CMOJEIUpyeM. Mbl
MO Obl, KOHEYHO, TaKXe YTBEP)K/1aTh, YTO CTOMMOCTH aKIMIl 3TO paBHOBECHAs
I[eHa, OTpakaromas WH(OPMAIINIO, U3BECTHYIO aHAMTUKAM M MHBECTOpaM, U Kak
TaKOBasi OHA SIBJISICTCS] HAMJTy4lIeil OLIEHKON CTOMMOCTHU aKTHBOB. bajlaHc koMnaHuu,
KaK MpaBUJI0, HAMHOTO CIIO’KHEE, YEM MpEAINoIaraeTcsi B Moaeau MepTroHa u Moaenn
bmak-kokca, 1axe eciii Mbl BKIIOYaeM pa3inyus B cTapminHcTBe. OOIuranud nMeroT
KOBEHAHTBl U1 MOTYT, HallpUMep, MoIekaTh 00palleHnto, (pupmMa MOXKET BBIITYCKATh
BappaHTel U T. /. B smMmupuueckux HccaeqOoBaHUSAX Mbl 4acTO OTOpachiBaeM U3
BBIOOPKH T€ (UPMBI, KOTOpPHIE HMEIOT CIOXKHYIO CTPYKTYpy KamuTayia, 4ToObI
HOJy4uTh “4UCTBIA” Habop naHHBIX. Ho 3TO, KOHEYHO, HEe cpaboTaer, KOraa Mbl
OyZieM UMETh JEJI0 C KOHKPETHBIMH CITy4asiMH.

B nzeanpsHOM MUpPE MBI IOJIy4aeM MOJEIH, KOTOPBIE:

* UMEIOT 3KOHOMHUYECKOE COJEp’KaHUE, U3 KOTOPOrO0 MOTYT OBITh BBIYTECHBI
HETPUBHUAIbHBIE MTOCIEICTBUS;

* SBIISIFOTCS MAaTEMATHYECKH IPOCIEKUBAEMBIMY, T. E. MOXKHO aHaIUTHUYECKU
BBIUHUCIIATh LIEHBl M JIPyTM€ BBIPAKEHHS M BBIBOJUTH UYYBCTBUTEIBHOCTH K
WU3MEHEHUSAM PAa3JIMYHbIX 1ApaMETPOB;

* UMETbh BXOJIHbIE JaHHBIE U NTApaMETPbl MOJIEJIeH, KOTOPbIE MOXKHO HA0JII01aTh
U OLEHHBaThb—IIapaMeTpbl MOJJAIOTCA WHTEPHPETAUH W PACKPHIBAIOT CBOWCTBA
JAHHBIX, KOTOPBIE Mbl MOXKEM HOHSTh.

KoHeuHo, MBI peJIKO TOCTUTaeM BCero B 0AHOW mMojenu. HekoTopsie Mogenu B
NEPBYIO OYepe/lb MOJE3HbI ISl MPOSICHEHUS! HALIEro KOHIENTYaJbHOTO MBILIUICHHUS.
OTu Mojenu MNpeAHa3HauyeHbl ig Oojee YEeTKOro OINpeAeNeHUs U TOHUMaHUs
SBJICHUM, HE CIMIIKOM OECHOKOSICh O TOYHBIX KOJUYECTBEHHBIX MPEICKA3AHUSX.
Bblaensisi HECKOJNBKO KPUTHYECKMX SIBJIEHHM B CTUJIM30BAaHHBIX MOJENSAX, MBI
CTPYKTYpPUPYEM Hallle MBIIIJIEHUE U CTaBUM 00Jiee OCTPhIE BOMPOCHI.

bonee mpakTHYyHO OPUMEHTHUPOBAHHBIE MOJIEIN CIYXKaT IJIaBHBIM 00pazoM st
TOT0, YTOOBI IOMOYb HAM B KOJIMYECTBEHHOM aHAIN3€, KOTOPbII HAM HEOOXOIUM ISt

EHOOOpa30BaHUs KOHTPAKTOB U M3MEPEHUs puUcKa. DTU MOJEIM 4YacTo JeJaoT
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TEePONYECKUE MPEATIONOKEHHS O PACIPENCICHUSX BEIMYUH, KOTOPhIE TPUHUMAIOTCS
KaK DJK30TCHHbIE B MOJeisaX. Ho maxe repowmdeckre MPEAToNOKEeHHS AAl0T HaM
MOHUMAaHUE JI0 TeX MOp, MOKa Mbl UX BapbUpyeM M THIATEIBHO aHAIM3UPYEM HX
TIOCJIC/ICTBHSI.

[ToTpeOHOCTh B KOHIIENTYaJIbHOM SCHOCTH M MOTPEOHOCTh B MPAKTUYHOCTH
NPEABABISIIOT pa3inyHble TpeOoBaHUs K MojensiM. C Apyroi CTOPOHbBI, HEKOTOPbIE
U3 MOJIEJIC, OCHOBAaHHBIX HA PEUTHHTaX, MMEIOT MPAKTUICCKYIO TOJIb3y, HO OHH HE
MEHSAIOT Hallle TMPEACTABICHHE O KOPIOPATUBHOM JOJTe€ WM IPOU3BOIHBIX
(WHAHCOBBIX WHCTPYMEHTaX. /(€710 B TOM, YTO Ha PEAbHBIX PHIHKAX CYIICCTBYIOT
PEUTHUHTOBBIC TPUITEPHI U JPYTHE CBA3AHHBIC C PEHTUHTOM KOBEHAHTHI B JIOJITOBBIX
KOHTpakTax M JApyrux (UHAHCOBBIX KOHTPAKTaX, KOTOpbIE TPEOYIOT SIBHOTO
MOJICTUPOBAHUS PHUCKa Ae(0IITa C TOUKH 3PCHHS PEUTHUHTA.

1.2 Moaear KMV (PortfolioManager)

Mopens pazpaborana kommnanuedr KMV, u mnonydwna cBoe nanbHewIiee

passutue B 1999 ¢ maszBanmmem mozaenu KMV (PortfolioManager). Mogens KMV
OocHOBaHa Ha moxaxoje, aHamormdHoMm CreditMetrics. OgHako B HEW HCIIOIB3YyeTCS
MOJICNIb TIPOTHO3UpOBaHus BepostHocTH nedonra — EDF  (expected default
frequency).
Tounocts mMonmenmu CreditMetrics/CreditVaR yxyamaroT aBa mpeanonoKeHHs: BO-
MEePBBIX, Y BceX (upM B mpeaenax OJHOTO Kjacca PEHTHHTA OJMHAKOBAsS CTaBKa
nedonra, 1 BO-BTOPBIX, (pakTUUYECKasi cTaBKa JedoiTa paBHA UCTOPUUIECKOM CpeHEeH
ctaBke nedonrta. YkazaHHBIC TMPEATNOIOXKECHHUS TNPUMEHHMBI K BEPOSTHOCTSIM
nepexona. Jlpyrumu ciioBamM#, W3MEHEHUS KPEAWTHOTO PEUTHHTAa W HM3MEHEHUS
KauecTBa KpeIuTa UACHTHUYHEI.

B aecTBUTENBHOCTH 3TOTO HE MOXET OBbITh, Tak Kak HOPMBI jaedonra
HEIPEPHIBHBI, B TO BPEMs KaK PEUTHHTUA OTKOPPEKTUPOBAHBI JUCKPETHBIM CTIOCOOOM,
MPOCTO MOTOMY YTO PEUTHHTOBBIE ar€HTCTBA TPATIT BPeMs, YTOObI YBEIMYUTh WA
MOHU3UTh PEUTHUHT KOMIIAHWH, PUCK AedoJiTa KOTOPBIX M3MEHWIH., McTopuueckas
cpenHssi HopMa aedoJiTa U BEPOSITHOCTh NEPEX0ia MOTYT 3HAYUTEIIbHO OTKIOHSATHCS

oT (aKTHUECKMX HOpPM, 3TO IMOKa3aHO Hpu noctpoeHuu moaenun KMV. Jlannas
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MOJIENIb TOKa3ajga, YTO CYIIECTBCHHBIC pa3auums B HOpMax Jedonra MOryT
CyLIECTBOBaTh B MIpEJENax OJHOr0 KJIacca PEUMTHUHIa, U MEPEKPHIBAIOT IHUANA30HbI
BeposiTHOCTH Aedoita, HanpuMmep, komnanuu peituarom BBB u AA nocie oueHku
UMEIOT OJIHY BEpOSITHOCTH JedoJTa.

B oTtimmuune ot gpyrux mozenert, KMV He HCIONb3yeT KPEeIUTHBIE PEUTHHIH
PEUTUHTOBBIX areHTCTB, YTOObI HA3HAYUTH BEPOSATHOCTH AedoTa, KOTOpas 3aBUCUT
TOJBKO OT pEUTHUHTa YMUTEHTA.

Bwmecro atoro, KMV nonydaer ¢hakTHyecKyr BEpOSTHOCTH jAedoiTa B BUIL
nokazarenss EDF (oxunaemoe unciio 1eonaToB), 1 KaxkA0T0 SMUTEHTA, UCTIOIb3YS
32 OCHOBY CTPYKTYpHYIO Mojieis Pobepta MepToHa.

EDF — wyacrota nedonra mis KaxI0d KOMIIAHUU-DMHUTEHTA, €r0 MOKHO
paccMaTpuBaTh BMECTO PEUTHMHIA KOTOPBIM, OOBIYHO MpEIaraercs peUTHHIOBBIMU
areHTCTBAMH, ToJIaraloImumMucs Ha OykBel AAA, AA, u T.1.

Mopens KMV He naeT sBHOW crnpaBOYHOM MHGOPMAIMM O BEPOATHOCTSIX
nepexoja, KOTOpble, B METOJOJOTHHM, YK€ BKIIOYEHbI B OLEHKy EDF.
JevictButenpHo, Kaxzaoe 3HaueHue EDF cBsi3aHO ¢ KpUBOM pacnpenesieHus Hu
MOApPa3yMEBAEMbIM KPEAUTHBIM pEUTUHroM. TakuM oO0pa3oM, pHUCK KpeauTa
omnpenensaeTcss AUHAMHKOM CTOMMOCTBIO AKTMBOB KOMIIAHMHM. 3HAas TEKYIIYIO
CTPYKTypy Kamutaina (upmbl (TO €CThb COCTaB €€ 0053aTeNbCTB: aKIHH,
KPaTKOCPOYHBIE U JOJITOCPOYHBIE 00s3aTeIbCTBA, OOIUTaIluu, U T.1.), U, ONPEICIUB
BEPOSITHOCTHBI TIPOIIECC JUISI CTOMMOCTH AaKTHMBa, MOXHO HaWTu (akTudeckas
BEpPOSTHOCTH JieposiTa B TEUCHHE JIFDOOTO TIeproia BpemeHu, 1 roga, 2-x JeT, U T.1I.

Haunyummm obpazom moxaenr KMV nogxonut 1jisi KOMOaHUM, YbU aKTUBBI
UMEIOT CTOMMOCTHYIO OIICHKY BHUJE OMpKeBOW cToMMOCTH akuuii. MuHdopmanus,
3QJI0KEHHAs B PBIHOYHYIO IIEHY aKTUBOB M (DMHAHCOBas OTYETHOCTH (UPMBI,
WCITOJIB3YETCSI JIJIsl TIOJTYYCHHS BEPOSITHOCTH AedoiTa.

Kak u B OonbIIMHCTBE MOJENEH OIEHKH KPEIUTHOTO PUCKAa KOPIMOPATUBHBIX
JIOJITOBBIX MHCTPYMEHTOB, B Moaenu KMV gemaerca TmpeamnonoxeHue o
JIOTHOPMAJIBHOCTH PACIIPEICNICHUs] M3MEHEHHI CTOMMOCTH aKTHBOB (PUPMBI. ITO

NPENOI0KEHNE TOCTATOYHO CYIIECTBEHHO M B IIEJIOM, COTJIACHO HCCIICIOBAHHSIM,
14



a7IeKBaTHO JIsi OOJIBIIMHCTBA KOMIIAHHM, 32 HCKJIIOUEHHEM MOMEHTOB, KOI'/1a aKTHBbI
(bupMbl HAXOAATCSA B COCTOSIHUU CIIMBAHUS, TPUOOPETEHUS UITU PECTPYKTYPU3ALIHH.

Mopens KMV ucnonbs3yeT 4eTbipex MaroByro npoueaypy A HabMo1eH s 3a
U3MEHEHUSIMU KPEIUTHOTO pHCKa (PupM, LIEHHbIE OyMard KOTOPBIX MPOAAIOTCS U
MOKYITAKOTCS OTKPBITO.

IlepBbiii mar. Onpenenenne Touku Aedoara DPT

[lepBbIii mIar — NOMNBITATBCS YHPOCTUTh HMEKONIIYIOCS CTPYKTYpY J0JTa,
3aMEHUTH PEATBbHBIN JOIT HEKUM «IKBUBAJICHTHBIM» JOJITOM C HYJIEBBIM KYIOHOM.
Tak Kak MOHSATHE «IKBUBAJIEHTHOCTW» HEOJHO3HAYHO, CYLIECTBYIOT pa3JIMYHBIC
BAapUaHThl 3aMmelleHus. Hanmpumep, BMECTO pealbHOrO J0Jra MOYKHO BBECTH B
paccMOTpeHHE OOJIMraliio0 ¢ HYJEBBIM KYIOHOM M Jiopanueil, KoTopas paBHA
JIOPALMH PEATBHOTO J0JITa.

B wmomenu KMV npunumaercs, uro DPT ectb cymMmMa HOMHHAJIBHON
CTOMMOCTH KpaTkocpouHoil (T< 1 roga) kpeautopckoi 3agomkeHHOcTH U 50% ot
HOMMHAJIbHOW CTOMMOCTH JIOJTOCPOYHOU KPEIUTOPCKOM 3a10JKEHHOCTH.

Bropoii mar. Onpeaesieaue crouMoctu Gpupmbl V U BOJIATHILHOCTH G

VYcaoBHoe TpeOOBaHKE B MOJXOJI€ K OLICHKE KOPMOPATUBHBIX LEHHBIX OyMmar
TO, YTO PBIHOYHAS CTOMMOCTH AKTHUBOB (DUPMBI pacmpenesieHa JIOTHOPMaJIbHO, TO
€CTh  JOXOJHOCTb aKTHBA CJEAYeT HOPMAJIBHOMY paCIpEeAclICHHI0. OJTHU
NPEANOJOKEHUs SBISAIOTCS BechbMa oOlpaBAaHHbIMU. (CorinacHo COOCTBEHHBIM
smnupudeckuM uccaeaopanusMm KMV  mokazano, 4to ¢akTHueckue JaHHBIC
COOTBETCTBYIOT 3TOM rumorese. Kpome toro, pacmpeneneHue NOXOAHOCTH aKTHBA
YCTOWYMBO B T€YEHHE J0Jroro BpemeHu. Eciam Obl pupma mpopaana Bce AOITH, TO
3a/1aya OICHKW PRIHOYHOW CTOMMOCTH aKTHBOB (DUPMBI M UX H3MEHUYUBOCTH ObLIa OBl
npsiMoil. CTOMMOCTh aKTUBOB (UPMBI OblIa OBl NPOCTO CYMMOHN PpPBIHOYHBIX
CTOMMOCTEH JOJTOB (PHPMBI, ¥ U3MEHYMBOCTH BO3BpAICHHUS aKTHBA MOTJIa OBITH
IIPOCTO TOJIyY€HA U3 HCTOPUYECKOTO BPEMEHHOTO pPsila BOCCO3JAHHOM CTOMMOCTH
akTUBOB. OJIHAKO MPAKTUYECKU ISl OOIBIIMHCTBA KOMIIAHUHM 3TO HE JOCTUKUMO.

UroOwl ommcate moaenb, KMV mpeamonaraer, 4to CTpyKTypa KamuTaia

COCTaBJICHA TOJBKO H3 aKHHﬁ, KpPaTKOCPOYHBIX OOJI'OB, KOTOPBIC CUYHUTAIOT
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DKBUBAJIEHTHbIM HAJIWYHBIM JIEHbIAM, JOJITOCPOYHBIE JOJITH, KOTOpBIE, Kak
Ipeanogaraercs, ABJISIETCS OECKOHEYHBIMU, U KOHBEPTUPYEMBIMU
MPUBHIIETUPOBAHHBIMU aKLIUSIMU
C >TUMHM TPEANOJOKEHUSIMH MOXXHO TOJYyYUTh CTOMMOCTh akuui, Vg, U ee
U3MEHUYUBOCTU o The K — kodpduiueHT (GUHAHCOBOTO JIEBEpUIKA B CTPYKTYpE
Kanurtasna, C — CpeiHssl KyIOHHAs BhIIIATa, ¥ I — 0e3pUCKOBasi MPOLIEHTHAs CTaBKa.
Eciu og Oblma Obl ompeneneHa, MOJOOHO KypCcy akiuid, Mbl MOTJH Obl HaMTH,
onHOBpeMeHHO Mg Ve U og. Ho MrHOBeHHasi M3BMEHUMUBOCTb aKIUU, O, SBIAETCS
OTHOCUTEIBHO HETIOCTOSTHHOM, U (DAKTUYECKN BEChbMa UyBCTBUTEJIbHA K U3MEHEHHIO B
CTOMMOCTH aKTHBOB, U HET HHMKAaKOr0 IMPOCTOro Croco0a M3MEPUTh TOYHO Op OT
PBIHOYHBIX JTaHHBIX. Tak Kak, TOJIBKO CTOMMOCTb aKIMi, Vg, ONpeesieHa, Mbl MOXKEM
OTCTYNHUTH OT Va,
U IIepenucarh ee Kak
VA = h(VE O A K ,C, r) (1)

YtoObI TpoBEpUTH MOAECHb M1 oa, KMV ucnonas3yer aHalOri4Hy0 TEXHUKY.

Tpernii mar. Onpeaesiednue paccrosinue 10 aedosra

B naHHON MeTonMKe, KOTJla CTOMMOCTb AaKTHUBOB (PHPMBI NaJaeT HUKE
CTOMMOCTH JOJTOB, MPOUCXOAUT aAedonr miau GankporctBo. KMV Ha mnpumepe
HECKOJIbKMX COTEH KOMIIAaHUM 3aMETUJIM, 4TO Je(OJIT HACTYIMaeT, KOIrja CTOMMOCTD
aKTUBOB JOCTUIaeT YPOBHS TJe-HUOYIb MEXIY CTOMMOCTBIO MOJHBIX JOJITOB U
CTOMMOCTBIO KpPaTKOCPOYHOTO JoJira. IloTeps TOYHOCTM MOMKET BO3HUKATH U3
(GakToOpoB, TaKMX KakK HEHOPMAJIbHOCTh paCHpenesieHUs JOXOJHOCTH aKTHBa, U
NPEANOJIOKEHUN YIPOIIEHUs O CTpyKType Kanutaia ¢upmbl. Kpome 3Toro,
COCTOsIHME (PUPMBI MOKET OBITH Jajiee YXyIUIeHO (PaKTOM TOTO, YTO CYIIECTBYIOT
HEU3BECTHBIC HEMOJIyYeHHbIE 00s3aTEIbCTBA, KOTOPHIE, B CIIy4ae HEBBIILIAT, MOTYT
HEOXKMJIAaHHO YBEJIIMYUTH JOJIH, YMEHBIIUTh HAJIUYHbIE JEHBIH, KOTOPBIMU
noramarotcsi ooernanibie mwiatexu. [lo Bcem stum npuunHam KMV ocymectBiser
MPOMEXKYTOUHYIO (ha3y Npexe, YeM BBIYUCIUTH BEPOSTHOCTH HeraTtexa. Ha
pucynke 5 mnokazano KMV Bbelunciasier MHAEKC, HA3BaHHBIA «PACCTOSIHUEM M0

nedontay (DD) — ymucio craHAapTHBIX OTKIOHCHHH MEXKIY CPEIHHM 3HAYCHHEM
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pacmpeneneHuss CTOMMOCTH aKTHBA, M KPUTHYECKUM TIOPOTOM, «TOUYKOU AedoiTay,
YCTAaHOBJICHHBIA B HOMHHAJIC TEKYIIUX JIOJITOB, BKJIFOYAsl KPATKOCPOYHBIA JIONT 3a
ONpENENCHHBI TIEPUOJ BPEMEHH, IUIIOC TIOJIOBMHA JOJTOCPOYHOrO  JOJTa.
®opmasibHO DD MOXHO BBIUMCIIUTH CIEAYIOIIUM 00pa3oM:

e STD — kpaTkocpouHble 0053aTEIHCTBA

e LTD — gonrocpounsie 00s3aTeNbCTBA

e DPT - touka nedonra=STD + ZLTD

B{.‘DUH'I'HOC'I'}IUQ pacnpeicjicHHe V]

CTOMMOCTD
dKTHBOB i
[
[
[
[
| -
E(V)) :
_i___f“\ I -
- |
yl--""" |
0 DD :
[
[
l 1
DPT:STD+ELTD—| |
[
[
0 1 ron BpCMFIL

Pucynok 1. PaccTosinue no nedonra
Pacuer Touku nedonrta (DPT) 3TO mombITKa yJIOBHTH HACH O TOM, 4YTO
KpaTKOCPOUYHAs 33JI0JDKEHHOCTh TPEOYeT CKOPEHIIero MmoramieHnuss OCHOBHOTO JI0JITa,
B TO BpeMs Kak JOJITOCPOYHAS 3a0JDKEHHOCTh TPEOyeT TOJIHKO KYITOHHBIX BBITIIAT.
OOparute BHUMaHUE, YTO JIaHHAS MEpa HE YUYUTHIBAET JTUKBUIHOCTh aKTUBOB, XOTS B
JEHCTBUTEITLHOCTH C YYETOM ITOTO MOKET OBITh IPOU3BEACHA HEKOTOPAs KOPPEKITHSI

CTOMMOCTH aKTHBOB.

DD- paccrosaue no aedonra, KOTOpoe SBISETCS OTHOIICHHEM PAaCCTOSIHUS
MEXy OKHIaeMOW CTOMMOCThIO akTuBa uepe3 1 rom, E(V; ), u Toukoii medoira,

DPT , x cranmapTHOMY OTKJIOHEHHUIO OYIyIIei JOXOAHOCTH aKTHUBA.
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0,4 (2)
quTBIBaH HpeI[HOJIO)KeHI/Ie (0] JIOFHOpMaJIBHOM paCHpeI[eJIeHI/II/I CTOMMOCTH AaKTHBaA,

DD, HMCCT CTAHIAPTHOC OTKIIOHCHHUC JOXOIHOCTH akTuBa=1 3a Imepuoa BpCMCHU T

ln[%w) -k

©)

rae Vo — Tekylas pblHOYHasi CTOMMOCTh akTHBOB, DPT Touka medoinra 3a nepuon
BpeMeHu T, u oxumaemas JOXOAHOCTb AaKTHUBOB, O IME€pecUMTaHHas 3a lrox
W3MEHYMBOCTh aKTUBA. M3 3TOro ciemyer, 4To TEeHEBas 00JIACTh HHMKE TOYKHU
nedonra pasia N(— DD). Takum 00pa3om, Ha TPEThEM IIIare BBIUYUCIIACTCS — KAKUM
JOJDKHO OBITh TMaJICHUE CTOMMOCTH aKTHBOB (UPMBI JUIsI TOTO, YTOOBI OOBSIBUTH
nepont. Wnes BblpakeHUsT [aHHOW BEJIMYUMHBI B TEPMHHAX CTaHJIAPTHBIX
OTKJIOHEHUU HeoOXoAuma Jii BO3MOXKHOCTH MPOBEJCHUS CPaBHEHUS Pa3TUUYHBIX
dbupMm Mexy coOoi. JlaHHas 3aadya HEBBINOJHUMA, €CJIM CPABHEHUE TTPOU3BOIUT,
HarpuMep, B MPOLEHTAX.

TpyaHo TouHO cka3zaTh, 4TO BBI3BIBACT nedonr. Yacto 3TO MPOUCXOIUT
MOTOMY, YTO BO3MOXHOCTb pe()MHAHCUPOBAHUS “BBICHIXAET W JIMKBUIHBIX aKTHBOB
He ocraerci. Korga WMEHHO 3TO MNPOUCXOAMUT, TPYAHO CMOJEIUPOBATH.
KomnyecTBenHass oleHka 00s3aTeiabCTB, BKIIIOYas BHeOaJaHCOBBIE 0053aTEIbCTBA,
SIBIISIETCS JIOCTATOYHO CJIOYKHOM 3agayeil.

YerBeprhiii mar. OnpenesieHue o:xxupaemMoi yactorsl aedosara nwian EDF
(expected default frequency)

Haxkonen, mocnennuii mar npuBOAWT HAC K 3MIIMPUYECKAM JaHHBIM. MbI
MOKEM CPaBHUTH CTATUCTUYECKHE JAHHBIC U ONPEICIUTh — KAKOE€ KOJIMYECTBO (GUPM
B MOJOOHON CUTyallMH, T.€. UMEsl TaKoe e paccTosHue N0 AedoiiTa B TEPMHHAX
BOJIATHJIBHOCTH, ICUCTBUTEIBHO OOBABIIIH 1e(DOT.

[lepexon ot paccTosiHus 10 eoaTa K BEpOSTHOCTH JiepoaTa OCyIeCTBISETCS

Ha OCHOBC pPACCMOTPCHHA I10KA3aTCIIA O)I(HI[aeMOﬁ 9aCTOThbI I[C(I)OJ'IT&, KOTOpBIﬁ
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OIICHUBAETCS CIEAYIOMMM 00pa3oM. PaccmaTpuBaroTCsi HECKOIBKO CTAaTUCTUYECKHUX
BBEIOOPOK KOMITAHMM C TPUMEPHO OJMHAKOBBIM paccTosHueM a0 nedonra DD B
TEUEHHE HEKOTOPOro MPOMEXKYTKa BpeMeHH. Omnpenensercs 4Uciao KOMITAHWM IS
KaKI0M BRIOOPKH, KOTOPBIE OOBSIBUIN 1e(PONT 3a JaHHBINA MTEPHUO/I.

Ha ocnoe EDF moxkeT ObITh TOCTPOCHA COOCTBEHHAS] PEHTHHIOBasi CUCTEMA,
YTO JIOCTATOYHO aKTyaJbHO MJI Pa3BUBAIOIIMXCA PHIHKOB, TJ€ y OOJBIIMHCTBA
AMUTEHTOB OTCYTCTBYET PEUTHUHT MUPOBBIX ar€HTCTB.

Hms sroro MHOxecTBO 3HaueHud EDF penurcs Ha N Hemepecekaroummxcs
MHTEPBAJOB, KaXIbId W3 KOTOPBIX (HOPMHUPYET pPEUTHHIOBBIA Kiacc. Takum
oOpazom, popMupys TabIUIy COOTBETCTBUS PEUTUHTOBBIX CUCTEM.

[Ipoctoii TecT coctosim Obl B TOM, YTOOBI CrPYNIIUPOBATh PACCTOSHUSA [0
nedonta B HEOOJNBIIME HMHTEPBAJbI, JOCTATOUYHO Majbie, YTOOBI paccMaTpuBaTh
BEpPOSTHOCTh JedosiTa KaK IOCTOSHHYIO BEJIMYMHY B TEUYEHUE HMHTEpPBaJa, HO
JIOCTAaTOYHO OOJIbIlIME, YTOOBI BKJIIOYHUTH JIOCTATOYHOE KOJIUYECTBO (GUPM, TOrnAa
yacTtoTa Aedoyita B KaXJAOM CErMEHTe Oblia Obl JIOCTaTOYHO TOYHOM OLIEHKOM
BeposiTHOCTH jAedosta. ITO 1ano Obl IMIOUPHUUECKYIO KPHUBYIO. MBI MOXEM
BBIYUCIIUTh PACCTOSHHUE A0 JAedoJiTa M HUCIOJb30BaTh AMIUPUUYECKUA OLICHCHHYIO
yacToTy JAedoyitTa B KadeCcTBE OICHKA BeposATHOCTH jaedonrta. Dunocodus
WCITIOJIb30BAHUSI SMITUPUYECKUA OIEHEHHOM CBSI3U MEXIY BEPOSITHOCTHIO Aedoiita u
BEPOSTHOCTHIO JAedoiTa OUYEBHAHA, HA MPAKTUKE CYIIECTBYET PSJ TPYIAHOCTEH,
KOTOpbIE HEOOXOMUMO TMPEOAOJETh, MPEeXKAEC YeM dTa HJed MOXKET ObITh
peanu3zoBaHa. bajaHc KOMMaHMM OOBIYHO HAMHOIO CJIOXKHEE, 4YeM JTO
npeamnosiaraercss B mMojenu MeproHa u mojnenu bidk-kokca, oOnHMranuu UMEHOT
KOBEHAHTHl U MOTYT, HANpuUMep, ObITh BOCTpeOOBaHBI, (hMpMa MOXKET BBITYCKATh
BappaHThl U T. /. B smmupuyeckux uccieqoBaHUSIX MBI 4acTO OTOpachlBaeM W3
BBIOOPKH TeX (UPM, KOTOpPbIE HMEIOT CJIOXHYIO CTPYKTYpYy KamuTana, 4YTOOBI
MOJIYYHTh “dUCTHI HaOOp maHHbIX. HO 9T0 HE cpaboTraet, korjga Mbl OyaeM UMETh

ACJI0 C KOHKPETHBIMHU CIIydYasiMH.
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1.3 Pacuyer puck — HeiliTpPaJbLHOMH BepPOSITHOCTH

C Mozenbro 1eHooOpa30BaHUs OINMUMOHOB /I OUEHKH YCJIOBHBIX JCHEKHBIX
MOTOKOB, MMEs BPEMEHHYIO CTPYKTypy 3Hauenuit DD mng 3amanHOoro 3aemiiuka,
MO>XHO BBIBECTH «PUCK-HEUTPAIbHYIO» MOJEIb OLIEHKH, TaKXe Ha3bIBAEMYIO
MapTUHTAJbHBIM  METOJAOM, II0  KOTOPOMY  LE€HBI  OINPEIEISAIOTCA  Kak
JTUCKOHTUPOBAHHBIE 0KHUJAaeMble 3HAUCHUS OYyAYIIUX JEHEKHBIX MOTOKOB. OleHKa
THX OXXKHUJAEMBIX 3HAYCHUM MPOBOJUTCS HE MO (PAKTUUYECKHM BEPOSTHOCTSM,
KOTOpbIE MOTYT OBITh TMOJIy4eHBI C wucnoiab3oBanueM wozaenu EDF,a mno Tak
Ha3bIBAEMBIM PUCK-HEUTPAIbHBIM BEPOSTHOCTSIM.

1.3.1 BoiBoa puck-HeiiTpaibubix EDF

B cooTBeTcTBHM C PHUCK-HEUTPAIBHONM MEpOW Oxupaemas JOXOAHOCTh IS
BCEX IIEHHBIX OyMar paBHa O€3pHCKOBOM CTaBKE I' ISl JI0OOT0 TOPU30HTA BPEMEHH,
Hanpumep 7. [Toatomy PUCK-HENTpaIbHas EDF, unu Qr, onpenensercs
KaK BEpOSITHOCTh Ae(OiTa, T.€. BEPOATHOCTh TOTO, YTO CTOMMOCTh AKTUBOB B MOMEHT
BpeMeHu 7 onycturcs  Huwke  Touku  gedonra DPT.  Torma ¢ yuyetom

MOIU(DUITIPOBAHHOTO PUCK-HEHTPATBHOTO IIpoIlecca JUIsi CTOMMOCTH aKTHBOB.

0 = pr:V,f < DPT, ] =
- Pr:an.. +(r- 0'3/2)T + GJ?Z/ < InDPT; J o “
- & ¥ [ .
=Pr| Z, < _In[Vy/DPT; |+ (r—o*/2T | _ N(-d,),
| 0'\/T
4 = nlVo/DPTy 1+ (r —0*/2)T ®)
2 oJT
A
L/R——— (6)

!

3neck W; — crangapTHOe OpOYHOBCKOE JABUKECHHUE.
Ecmu EDF paBHa 3akparniennoi 067acTy o1 Toukoi nedoiara Ha pucyHke 5, To

EDF, = N(-d,), ™
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KymynsatuBHas puck-HeilTpanbHas BepositTHocTh EDF, unu QrHa  BpeMeHHOI

ropus3oHT 7 paBHa

0, = N[N‘](EDFTH - _"\/ﬂ
© (8)

Taxxe EDF He paBeH TOYHO 3akpalleHHOH oOjacTh moA TOYKOW naedonra Ha
PUCYHKE 5 U pachpeiesieHHe JOXOJHOCTH AaKTUBOB HE SBIAETCS B TOYHOCTH
HOpMasbHBIM. [0 3THM npuuKMHaM olieHUBaeTcs puck-HeiTpanbHas EDF, 1.e. Q.
2. IPAKTUYECKASA YACTb

JI71s1 OTIEHKHM KPEJIUTHBIX PEHTUHIOB KOMIIaHUN HedTerazoBoit orpaciu Poccuu
Obuta ucnoib3oBaHa Mmozaenb KMV. B xone uccrnenoBanus ObLIM pacCMOTPEHBI
komranuu: [TAO «l'azmpom», [TAO AHK «bamuedts», [TAO «Jlykoitmy, I[TAO
«HOBATO2K», HK «PocuedTh», [IAO HK «PyccHedTr», IIAO «CyprytHedrerasy,
[TAO «Taruedgts», [IAO «Tpancuedts». B Tabnuue 1. [IpeacrtaBieHsl BXOIHBIC
napameTpbl Mojienu KMV: V — kanuranuzanus kommanuu, LTD — moarocpounsie
o0si3atenbcTBa, STD — KpaTKoCcpodHBIE 0053aTEIhCTBA, OE3PHCKOBAsl MPOIICHTHAsS
ctaBka I = 7%.

Ta6nuna 1 — BxogHbie mapaMeTpbl MOJIEIIH

Komnanuu/ITapameTrps V, tpnu py6 | LTD, tpau py6 | STD, Tpin py6
ITAO «I"a3npom» 5,531 4,842 2,114
ITAO AHK «bamHed T 2,693 0,107 0,02
[TAO «JIykoiim» 4,656 0,874 0,823
[TAO «<HOBAT3K» 3,965 0,232 0,147
HK «PocuedTb» 4,366 4,993 2,971
ITAO HK «PyccHed1b» 1,7 0,142 0,061
[TAO «CypryTtHedTeras» 2,101 0,351 0,419
[TAO «TatHedTH» 1,629 0,102 0,389
[TAO «TpancuedTb» 2,355 0,871 0,225

ITo HCTOPHUYCCKHUM JaHHBIM Obl1a BBIYMCIICHA rogoBas BOJATHJIIBHOCTH aKI_II/IfI

KOMIIaHHUM, a Takxke HaimeHnol. E(V) — oxkwmmaemast crommocTh Kommauuu, DPT —
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touka aedonta, DD — paccrosame no nedonra m paccrossHue mo nedonrta (B

TEPMUHAX CTAHJAPTHBIX OTKJIOHEHUI) U NIPEJICTAaBIIEHbI B TAOIMLE 2.

Ta6nuna 2 — Paccuntannble mapamMeTpbl MOJICTH

DD B
BOJIAT E(V),
DPT,p TEpMHUHAX
Komnanuw/Ilapamerpsl | WIbHO TPJIH DD

JIH pyO CTaHJIapTHBIX

CTh pyo 5

OTKJIOHEHHI
ITAO «I"a3npom» 0,21 4535 |5,91817 | 1,38317 1,11
ITAO AHK «bamuedTs» | 0,17 | 0,0735 | 2,88151 | 2,80801 5,73
[TAO «Jlykoiim» 0,291 1,26 |4,98192 | 3,72192 2,57
I[TAO «HOBATDSK)» 0,244 | 0,263 |4,24255 | 3,97955 3,84
HK «PocuedTb» 0,208 | 5,4675 |4,67162 | -0,7959 -0,82
ITAO HK «PyccHedTs» | 0,257 | 0,132 1,819 1,687 3,61
ITAO «Cypryruedreraz» | 0,189 | 0,5945 | 2,24807 | 1,65357 3,89
[TAO «TaraedTb» 0,252 0,44 |1,74303 | 1,30303 2,97
ITAO «TpancHedTb» 0,206 | 0,6605 |2,51985 | 1,85935 3,58

Tak kak HET BO3MOXKHOCTH HUCIOJIb30BaTh 0a3y aedosroB kommanuun KMV,

oxkusaeMble 4actoTel fedonros (EDF) Obutn paccunTansl Mo Tak Ha3bIBA€MbIM PUCK-

HEUTPaAIIbHBIM BEPOATHOCTSIM. B Tabnuiie 3 mpeacTaBieHO CpaBHEHUE MOTYyYEHHBIX

EDF c¢ KpenuTHbIMH pPEUTHHraMM KOMMAHWM OT PEUTHHIOBBIX areHTCTB U

COOCTBEHHBIMU peUTHHTaMU. B Xoje maHHOro uccienoBaHus Oblia pa3zpadboTaHa

MCTOJUKA OLICHKHM OAaHHBIX OJIA I[EUIBHGIZIHGFO COIIOCTABJICHUA HX C pCﬁTI/IHFaMPI

areHTcTB. CpaBHUTENIbHAS Ta0IHIA COMOCTABICHUS PEUTUHTOB C PUCK-HEUTPATHHOU

EDF npencrasnena B [Ipunoxxennn b.

Tabauna 3 — PeliTnaru xoMmauumii

Kommaanu/pedTuHroBbIe ) CoOCTBEHHBIH
Fitch | S&P | Moody's EDF
areHTCTBAa PEUTHHT
ITAO «T"a3zmpom» BBB | BBB Baa2 0,0082 BBB+
ITAO AHK «bamuedTs» | BBB | BBB- Baa3 0,0095 BBB
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I[TAO «Jlykoim» BBB+ | BBB Baa2 0,0238 BBB-
ITAO «HOBATOK» - - Baa?2 0,0263 BBB-
HK «PocuedTb» - BBB- Baa3 0,0988 BB-
ITAO HK «PyccHedTb» B - - 0,0378 BB+
ITAO «CypryTtHedreras» - - - 0,0281 BBB-
I[TAO «TataedTb» - - Baa? 0,0294 BB+
[TAO «TpancuedTb» - - Baa2 0,0639 BB

[Tonmy4yeHHbIE KPEAUTHBIE PEUTUHTH MOTYT OBITh UCIIOJIB30BAHBI B LEJSAX PUCK-
MEHEKMEHTA, MPHU ONPEACICHUH CTOMMOCTH KPEIWTOBAaHUS, & TAKXKE MOTYT OBITh
IIPUMEHEHBl K KOMIAHUSAM, HE MMEIOIIUM PEUTUHIOB MEXKIYHAPOIHBIX areHTCTB.
VYiydiienrue MOAENId MOXKET OBITh OCYIIECTBICHO, K MPUMEPY, IIyTEM BBEICHUS
DKCIIEPTHBIX [TAPaMETPOB JUIsl KOPPEKIIMK HAa OTPACIEBOM PHUCK.

3 ConuaJjibHasi OTBETCTBEHHOCTD

Beinonxenue MarucTepCcKou I CCEepTaLUN OCYILECTBIIIIOCH B
KOMITBIOTEPHOM KJIACCE€ OTHENEHMs SKCIEepUMEHTanbHOW (pu3nku mkosel MATILL.
Jlannas pabota OblIa TPOBEICHA 32 KOMITBIOTEPOM, MJTH TIEPCOHATBLHOM 2JIEKTPOHHOM
BRIUHMCIMTEIbHON MaruHoi (II9BM).

Jnsa  obecrnieueHus: 0e30macHOCTH PaOOTHUKOB U OKpY’KaloLEH Cpelibl
HEOOXOOMMO  pa3paboTaTh  KOMIUIEKC  MEpONPUATUH  TEXHUUYECKOTO0 U
OpPraHM3alMOHHOIO XApAKTEPa, KOTOPhIE MUHUMU3UPYIOT HETATUBHBIE MOCIEACTBHUS
OT JesTeIbHOCTH Ipu padote 3a [ID9BM.

3.1 IIpaBoBbIC M OpraHu3alMOHHbIE BONIPOCHI 00eCIIeYeHH S
0e30macHOCTH

3akoHonarenscTBOo PO 06 oxpane Tpyna ocHoBbiBaeTcst Ha Konctutyuuu PO
U COCTOMT U3 (enepaibHOr0 3aKoHa, APYrux (eaepalbHbIX 3aKOHOB M HWHBIX
HOPMATHUBHBIX MPABOBBIX aKTOB CyOBekTOB P®D. 3a cocrosiHreM Oe30MacHOCTH Tpya
YCTaHOBJIEHBI CTPOTHE TOCYJapCTBEHHBIM, BEIOMCTBEHHBIN U OOIIECTBEHHBIN HA30D

U KOHTPOJIb.
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KOHTpOJIb 32 COCTOSIHMEM YCIOBUH TpyAa HAa NPEANPUATHIX OCYLIECTBISIOT
CHEUaIbHO CO3JAaHHBIE CIY>)KObI OXpaHbl TpyJa COBMECTHO C KOMHTETOM
npodcoro30B. KOHTPOIb 32 COCTOSSHUEM YCIIOBUW TpyHda 3aKIIOYaeTCs B MPOBEPKE
COCTOSIHHS MTPOU3BOACTBEHHBIX YCIOBUH i1 pabOTAIOIIUX, BBISIBIEHUN OTKJIOHEHUN
OT TpeboBaHMI OE30MaCHOCTH, 3aKOHOJATENBCTBA O TPY/AE, CTaHIAPTOB, MPABUI U
HOPM OXpaHbI TPYJa, MOCTAHOBICHUHN, TUPEKTUBHBIX TOKYMEHTOB, a TaK)Xe MPOBEPKE
BBIMIOJIHEHHSI  CITy’)KOaMH, TOJpa3fAeieHusIMU W OTACIbHBIMUA TPYIIaMU CBOHX
oOs3aHHOCTE B 00JIaCTU OXpaHbl TpyJda. OIDTOT KOHTPOJIb OCYHIECTBISIOT
JOJDKHOCTHBIE ~ JIMIA W CHEHHUATUCTBI,  YTBEPXKACHHbIE  MPUKA30M IO
aJIMUHUCTPATUBHOMY MoJpa3aeneHuto. OTBETCTBEHHOCTh 3a 0€30MacCHOCTh TPy/Aa B
LIEJIOM I10 IPEANPUATUIO HECYT AUPEKTOP U TIIaBHBIA MHXKECHED.

BenoMcTBeHHbIE CIOYKOBI OXpaHbl TpyJa COBMECTHO C KOMHUTETAMH
npo(cor030B pa3zpadaThIBalOT MHCTPYKIUHU MO O€30MaCHOCTH TpyJa Ul pa3IudHbIX
npodeccuil ¢ yderom crneunuku paboThl, a TaKKE NPOBOAIT HHCTPYKTaXH U
oOyyeHrne Bcex paboTarolUx TMpaBwiaM Oe3omacHoW pabotel. Paznuyaror
CIIEyIOIllMe BHJIbI HMHCTPYKTa)ka: BBOJHBIM, TEpPBUYHBIH Ha paboyeM MecTe,
ITOBTOPHBIN BHEINIAHOBBIN U TEKYIIIH.

Pe3ynbpraThel BceX BUAOB MHCTPYKTaXa 3aHOCAT B CHELUAIbHBIC )KypHAJIBL. 3a
HapylICeHUE BCEX BHUJOB 3aKOHOJATENIbCTBA MO OE30MacCHOCTH KU3HEACSITEIbHOCTU
peaycMaTpUBaeTCs cienyromas OTBETCTBEHHOCTb: JTUCIUIUTMHAPHAS,
aJIMUHHUCTpPAaTHBHAs, YTOJOBHAs, MaTEpUAJIbHASL.

CKOpOCTh CO3AaHUS M YCOBEPIIEHCTBOBAHUS 3JEKTPOHHO-BBIYMCIUTEIbHBIX
MamuH (OBM) npuBesna K UX MOBCEMECTHOMY BHEPEHUIO KaK Ha MPOU3BOCTBE, TaK
B HAYYHO-UCCIIEJOBATEILCKUX M KOHCTPYKTOPCKUX LEIsAX, a Takxke B cdepe
yhpaBieHuss 1 00pazoBanusi. KommnbioTepsl Ha JaHHBIA MOMEHT SIBJISIIOTCA OJHOW U3
BaXXHBIX COCTABJIAIOIIMX JEATEIBHOCTH OOJBIIMHCTBA NPEANPUATAN U OpraHU3aIHi,
a Takke B JOMalIHUX YCIOBHSAX. OJIHAKO KOMIBIOTEpP SBIIAETCS HCTOYHUKOM
BpPEIHOTO BO3JEHCTBUS HA OPraHU3M 4YEJIOBEKa, a, CJIEeI0BATENIbHO, U MCTOUHUKOM
poeCCHOHANIBHBIX 3a00JIeBaHUN. ITO BlledeT 3a co0Ooii TpeOOBaHHWE: KaXKIbIH

IMOJIB30BATCJIb IICPCOHAIIBHOI'O KOMIIBIOTEpA AOJIKCH OBITH OCBCAOMIICH O BpPCIHOM
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BosnerictBur [I19BM Ha opraHu3m uejoBeKa M HEOOXOAMMBIX Mepax 3alluThl OT

STUX BO3JEUCTBUI.

B nmanHOM paszzene paccCMOTPEHBI BOMIPOCHI, CBSI3aHHBIE C OpTraHHU3aIen
pabouero Mecrta B COOTBETCTBUM C HOpPMaMu IPOU3BOJCTBEHHOM CaHUTApHH,
TEXHUKH MPOU3BOJICTBEHHON 0€30ITaCHOCTH U OXPaHBI OKPYKAIOIICH CPelbl, a TAKKe
paccMOTpeHa MPOEKTUPOBKA padodyero Mecra M TOMEIIEHUS, B KOTOPOM OHO
HAXOJIUTCH.

[lon mnpoekTupoBaHWEM paboyero Mecra TMOHUMAETCs IieJaecoodpazHoe
MPOCTPAHCTBEHHOE pPa3MEIICHUE B TOPU3OHTAIBHOW U BEPTUKAIBHOM IJIOCKOCTSIX
GYHKIIMOHATBFHO  B3aWMOYBS3aHHBIX  CPEJCTB  IMPOM3BOACTBA  (00OpYyIOBaHUA,
OCHACTKH, IIPEMETOB TpyAa U Jp.), HEOOXOAUMBIX JIJIsi OCYIIECTBICHUS TPYAOBOTO
nporecca.

[Ipu poekTrpoBaHUN PAOOYUX MECT JIOJDKHBI OBITh YUTEHBI OCBEIICHHOCTD,
TEeMIlepaTypa, BIAXHOCTb, JaBJICHHE, IIyM, HAJIUYWE BPEIHBIX BEIIECTB,
AJIEKTPOMArHUTHBIX TIOJIGW W JPYTHe€ CAaHUTAPHO-TUTHCHHYECKHE TpeOOBaHUS K
opraHu3anmuu pabounx MecT. PaboTa BBINONHAETCS TNPEUMYIIICCTBEHHO 32
KOMITbIOTEpOM, 1odToMy B cooTBercTBUU CanlluH 2.2.2/2.4.1340-03 B momemieHun
Ha oJiHOTrO padboTHuKa, padoTatomiero 3a [IK ¢ KK monutopamu npegycmorpeno 4,5
KB.M.

XapakTepucTuka TOMEIleHUs, TrAe Oblla pa3paboTaHa  BBITyCKHAs
KkBanM(PUKAUOHHAsS paboTa: IIMPHHA KOMHATHI cocTaBiuseT D=4wm, mmnaa a=6wm,

seicota H =2,8 M. Torma mnomans nmoMemernus OymeT coctauats S =a-b=24um’,

00bem nomenienna S=a-b-h=72v*. B nomemennn nmeercsa okHo, 4epes3 KOTOPOE
OCYILECTBISETCS  BCHTHJIALMA  IIOMEIICHUS. B I[OMENIEHMH  OTCYTCTBYET
NPUHYANTENbHAS BEHTUIALUA. B 3MMHee BpeMs IOMEINEHUE OTaIlUIMBaeTcs. B
TIOMEIEHUN HCIONL3YeTCs] KOMOMHUPOBAHHOE OCBELIEHHE — MCKYCCTBEHHOE U
ecTeCTBEHHOE. MICKyCCTBEHHOE OCBEILEHUE CO3JAETCS JIIOMUHECIIEHTHBIMHU JIAMITAMHE

tuna JIb. PabGouas moBepxHocTh uMmeeT BbicoTy (,75M. DieKTpocHaOKEHUE CETH
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nepemenHoro Hampspkenus 220 B. Ilomemenune 6€3 MOBBINIEHHOW OMACHOCTH B
OTHOIIIEHUH TIOpaXeHUA yenoBeka anekTpudeckum Tokom o 'OCT P 12.1.019-2017

KomneloTep, pacnosio’keHHbI Ha pabodeil MoBepXHOCTU BbICOTOM 0.75 M,
oOiamaer ciemyronmMu xapakrepuctakamu: mporeccop Intel Core i3, onepatuBnas
namath 8 I'b, onepanmonnas cuctema Microsoft Windows 10, gactoTta nporeccopa
2,5I'Tu, mucninest HD ¢ auaronaneio 43,9 cm (17,3 nroitma) paspemenueM 1600 Ha
900.

Mecro st paOOThl Ha KOMIIBIOTEPE M B3aUMOPACIIOJIOKEHUE BCEX €ro
AJIEMEHTOB JIOJDKHO COOTBETCTBOBATh AHTPOIIOMETPUYECCKUM, (DHU3UYCCKUM H
MICUXOJIOTUYECKUM TpeOoBaHusiM. [lpu ycrpoiicTBe pabouero Mecrta uYelOBEKa,
paboraromero 3a IIK HeoOXomauMo COONIOCTH CIEAYIONINE OCHOBHBIC YCIIOBHS:
HaWJTy4IlIe€ MECTOTOJIOAKEHUE 000pY0BaHUS U CBOOOIHOE pabouee MPOCTPaHCTRO.

OCHOBHBIMH 3JIEMEHTaMU paboOyero Mecra SBISIOTCS CTOJM U CTYHd, T.K.
pabounuM TIOJIOKEHUEM SIBJISIETCSl TOJIOKEHHME CHUJsl. PalmoHanbHasi TJIaHUPOBKA
paboyero MecTta ONpenensieT TMOPSAOK U MECTOINOJOKEHHWE MpPEeIMETOB, B
OCOOCHHOCTH T€X, KOTOPBIE JIJIsI pa00T HEOOXOMMBI Yalle.

OCHOBHBIC 30HBI JOCATAEMOCTH PYK B TOPU30HTAIBHOM MJIOCKOCTH TTOKA3aHbI

Ha puc. 2.

PucyHOK 2 — 30HBI JOCATAEMOCTHU PYK B TOPU30HTAIBHOMN NIIOCKOCTH:
a — 30Ha MaKCUMaJIbHOM OCSATaeMOCTH; O — 30HA IOCATAEMOCTH MaJbLEB MPU
BBITSHYTOM PYKE; B — 30HA JIETKOW JTOCATAEMOCTH JIAJOHU; T — ONITUMAJIBHOE
IPOCTPAHCTBO JJisl TpyOO pyuHOIl pabOThI; T — ONTUMAJIBLHOE MPOCTPAHCTBO ISt
TOHKOHN pabOTHI
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BricoTa paboueli mOBEpXHOCTH CTOJa peKoMeHayercs: B mpeaenax 680-800
MM. Bpicota paboueld MOBEPXHOCTH, HAa KOTOPYKO YCTaHaBIMBAETCA KJIABUATYypa,
JOJDKHA OBITh 650 MM. PaGouwmii cTon gomkeH ObITh mupuHON He MeHee 700 MM H
mHor He MeHee 1400 mMM. JI0MKHO MMEThCsSl MPOCTPAHCTBO 71l HOI' BBICOTOM HE
Menee 600 mm, mupuHOM — He MeHee 500 MM, TJIyOMHON Ha YPOBHE KOJEH — HE
MeHee 450 MM U Ha YpPOBHE BBITSIHYThIX HOT —HE MeHee 650 MM.

Pabouee kpeciao AOHKHO ObITh NOIBEMHO-TIOBOPOTHBIM M PETYIUPYEMBIM I10
BBICOT€ U yIJlaM HaKJIOHA CUACHBbS M CIUHKH, a TaKK€ PACCTOSHUIO CIUHKU 0
IIEPEHETrO Kpasi CUICHbS. PEKOMeHayeTC sl BBICOTA CUIEHBS HAJl YpPOBHEM noJia 420—
550 mMm. Konctpykuus pabodero kpecia A0JKHA 00eCleunBaTh: IIMPUHY U TITyOUHY
MOBEPXHOCTH cUAeHbs HE MeHee 400 Mm.

MonuTtop A0KEH OBITh pacloyioXEH Ha YpOBHE TIJa3 olepaTtopa Ha
paccrosinuu 500-600 mM. CoryiacHO HOpMaM, yroJi HaOJIIOJEHUSI B TOPU30HTAILHOM
IUIOCKOCTH JIOJKEH ObITh He Oosee 45° k HopMmaiu 3kpaHa. Jlyumie ecnu yron o63opa
oyznet cocraBiATh 30°. Kpome Toro goimxHa ObITh BO3MOXHOCTh BBIOMpATh YPOBEHb
KOHTPAaCTHOCTU U SIPKOCTH HU300pakeHUs Ha 3kpaHe. JloJpKHa MpenycMaTpuBaThCs
BO3MOYKHOCTh PETYJIMPOBAHUS IKpaHa.

PaGoune mecTa C KOMIBIOTEpAMH JIOJDKHBI pa3MEIIaThCi TaK, YTOObBI
paccTosiHue OT 3KpaHa OJHOr0 MOHMTOpA A0 ThUIa JApyroro Obuio He MeHee 2,0 M, a
pacCcTOsIHME MEX1y OOKOBBIMU MTOBEPXHOCTIMH MOHUTOPOB — HE MeHee 1,2 M.

3.2 IlpousBoacTBeHHAas1 0€30M1ACHOCTH

Ucnons3ys 'OCT 12.0.003-2015 mbl BeLACIAIN Psii PaKTOPOB

Cormacio T'OCT 12.0.003-2015 Bce BpenHble U omnacHble (PAKTOPbI
NOJIPA3JIEISAI0TCS Ha:

1) Buonoruueckue;
2) Tlcuxodusmueckue;
3) Xumuueckue,
4) dusnveckue.
Ucnonb3yss HOaHHBIA TOCT Mbl BBIAEHWIM PSJ BO3MOXKHBIX BPEIHBIX U

OIacHbIX (haKTOpOB, OoJIee MOAPOOHO MOKHO 03HAKOMHUTHCS B TaduIe (4).
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Tabnuna 4 — Bo3aMoxHbIe OMacHbIE U BpEAHbIE (PaKTOPHI

OTarnsbl
pabot
dakTOophI S § cEsr q
(OCT 12.0.003-2015) | 5 | 2 | § OPNATHBHLIE ACKYMERTH
AN
< o X
A SO
OTkI0HEHWE TIOKa3aTesei P I Canllun 2.2.4.548-96
MUKPOKJIIMATa
OTCyTCTBUE WM HEAOCTATOK P I Cuull 23-05-95
€CTECTBEHHOTO CBETA
Henocrarounas + 1+ |4 CIT 52.13330.2016
OCBEIICHHOCTh paboyeil 30HbI
ITpeBrbIlieHUE YPOBHS ITyMa + | + | + | Canllun 2.2.4.3359-16

3.2.1 OrtkioHeHHe MOKa3aTe/eil MUKPOKJIMMATA

MUKpOKIMMAT MPOU3BOACTBEHHBIX MOMEIICHUN — 3TO KIMMAT BHYTPEHHEU
Cpeapl MOMENIEHNM, KOTOPBIA OMPEAEIAETCS ACUCTBYIOIIMMHU HA OPraHU3M YEJIOBEKa
COUETAHUSIMH TEMIIEPATyp BO3[lyXa U IMOBEPXHOCTEW, OTHOCUTEIHbHOW BIIAXKHOCTH
BO3/lyXa, CKOPOCTH JIBHJKEHHSI BO3AyXa M HHTEHCHUBHOCTH TEIUIOBOTO HU3ITyYEHHS.
[TokazaTenn MUKpOKIMMATa JOJIKHBI 00€CIeUYnBaTh COXPAaHEHUE TEIJIOBOro OaaHca
4eJIOBEKa C OKPYXKaroLWEH cpefioi U MOoAAEepKAaHUE ONTUMAIIBHOIO WU JOIYCTHMOIO
TEIJIOBOTO COCTOSIHUSI OpraHu3Ma.

OntumanbHble MUKPOKIMMATUYECKUE MPU BO3JACHCTBUM Ha YEJIOBEKa B
TedeHue pabodyeil CMEHbl OO0ECHEeurBAIOT COXPAHEHHE TEIJIOBOIO COCTOSHUS
OpraHM3Ma MU HE BBI3BIBAIOT OTKJIOHEHUW B COCTOSIHUM 310pOBbs. [lomycTumblie
MUKPOKJIMMATUYECKUE  YCJIOBUSL  MOTYT  NOPUBOJUTH K  HE3HAYUTEIbHBIM
JTUCKOM(OPTHBIM TETJIOBBIM OLIYIIEHUSIM. .

HopMbl onTUManbHBIX W JIOMYCTUMBIX IOKAa3aTelel MHUKpPOKIMMATa MpHU
pabore ¢ OBM ycranaBmuBaer CanlluH 2.2.2/2.4.1340-03. T'uruenuueckue
TpeOOBaHMSI K MHUKPOKIMMATY MPOU3BOJICTBEHHBIX TMOMEIIEHUNA W3JI0KEHbl B
CanlluH 2.2.4.548-96. Bce kateropum palOOT pa3rpaHUYMBAIOTCS Ha OCHOBE
WHTEHCUBHOCTU SHEprosarpar opraHu3ma B kkain/d (Bt). Pabora, mpousBogumas

Cuad HW  COIPOBOXKAAOIIAACA HC3HAUUTCIbHBIM (1)I/ISI/IIICCKI/IM HaIps’KCHUECM,
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OTHOCHTCS K KaTteropuu la — paboTa ¢ MHTEHCUBHOCTBIO 3HEpro3aTpat 10 120 kkan/a
(o 139 Br). [nsg [1aHHOM KaTeropu JOMYCTUMBIE HOPMBI MHUKPOKIMMATA
IpeJICTaBICHbI B TA0IMIIE 5.

Tabmuma S5 — [omycTumble HOpPMBI  MHKpOKIMMaTa B palouedl  30HE

IMPONU3BOJACTBCHHBIX HOMemeHHﬁ

CKOpoCTb ABMKEHUS
=
= 8| Temmepatypa, °C OTHOCHTENbHAS BO3IIyXa, M/C
Q
<
Q
< & BJIAXKHOCTB, %
= 2
R ) O ) 0] @) o
5 ol & S o Z S o = o 2 o
S E 58 |2 % |3 = & |g E: &
5 2 & 5 HE O g HE O § o E o
5 2 = SO = S = = RN
S | E 8§ = = iz =2 > 2 E 2
=R =T S S O S o S O ¥ o
S = S =~ S =
la (23+25) | (15+28) 55 (15+75) 0.1 <0.5

AHanusupys Tabnuily 5, MOKHO cJiejaTh BBIBOJ, YTO B paccMaTpPUBAEMOM
MIOMEIIEHUH TapaMeTpbl MHKPOKIMMAara CcoOoTBETCTBYOT HopmaM CanlluH.
JlomycTuMbIN  ypOBEHb MHMKPOKJIMMATa TIOMELIEHUsI O00eCHeunBaeTcsi CUCTEMOM
BOJISTHOTO LIEHTPAJIBHOTO OTOIICHUSI U €CTECTBEHHON BEHTUJISLIUECH.

3.2.2 OTcyTcTBHE WIN HEJOCTATOK €CTECTBEHHOI0 CBeTa

BpenHoe BO3AeiCTBHE NMapaMETPOB OCBELIEHUS IPOSIBISETCA B OTCYTCTBUHU
WIM HENOCTAaTKE €CTECTBEHHOI'O0 CBETa, a TAKXE HEJIOCTaTOYHOM OCBELIEHHOCTH
paboueii 308b1. [IpyurHaMK MOTYT OBITH HE COJIHEYHAs! CTOPOHA; €CTECTBEHHAS WM
MCKYCCTBEHHAsl TIpEerpajia MeXAy OKHOM U CBETOM; HE JOCTATOYHOE KOJIMYECTBO
OKOH B MIOMEILIEHUH ISl IOCTYTUIEHHUS] €CTECTBEHHOTO CBETA.

JlauHblii  ¢dakTop BAMSAET HA CHW)KCHHE OCTPOTHl 3pEHHUS, KOHTPACTHOU
YyBCTBUTEIBHOCTH, paboTOCIIOoCOOHOCTH uesioBeka. KoadduimeHnt ecrecTBeHHOM
OCBEIIICHHOCTH HE JOJKEH ObITh MeHee 1,5-1,2 %.

Metoabl 60psOBI ¢ TAaHHBIM (PaKTOPOM:
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1)  HemocTarouHOCTH JAOTOIHATH UCKYCCTBEHHBIM OCBEIICHUEM;
2)  CoxparieHnue pabodero JaHs;
3)  IloBepxHOCTh CTEH, MOTOJIKOB U I10JIa JIOJDKHBI OBITh CBETJIBIX TOHOB.
3.2.3 HenocraTouHasi 0CBelIEHHOCTHh padoyeii 30HbI

CBeT sBIseTCA €CTECTBEHHBIM YCJIOBHEM KHU3HM uejoBeka. [IpaBuibHO
CIIPOCKTHPOBAHHOE M BBIMOJIHEHHOE OCBEIICHUE O0ECIEeYMBAET BHICOKUN YPOBEHB
paboTOCIIOCOOHOCTH, OKa3bIBAET IMOJOXKHUTEIBFHOE TCUXOJIOTHUECKOe JIEHCTBUE Ha
YyeJioBeKa U CIOCOOCTBYET MOBBIIMICHUIO MPOU3BOAUTENIBHOCTU Tpyna. Ha paboueit
MOBEPXHOCTU  JOJDKHBI ~ OTCYTCTBOBAaTb  pPE3KHE€ TEHH, KOTOpPBIE  CO3JAI0T
HEPaBHOMEPHOE paCIpe/iesieHUe IOBEPXHOCTEH C Pa3IMYHON SPKOCTHIO B IIOJIE
3peHus, HCKa)XkaeT pa3Mepbl U (QOpMbl OOBEKTOB paszIuuMs, B pe3yibTare
MOBBIIIAETCA YTOMIIIEMOCTb U CHUYKAETCSl IPOU3BOAUTEIILHOCTD TPY/A.

CymiecTByeT TpH BHAA OCBEIICHHS: €CTECTBEHHOE — 3a CUET COJIHEYHOI'O
U3IyYeHUsl, UCKYCCTBEHHOE — 3a CY€T MCTOYHHMKOB MCKYCCTBEHHOIO CBE€Ta U
COBMEIICHHOE — OCBEIICHHE, BKJIOYarollee B ce0sd Kak €eCTECTBEHHOE, TaK U
UCKYCCTBEHHOE OCBEIIeHUs. [urueHnyeckue TpeOOBaHUS K ECTECTBEHHOMY,
HCKYCCTBEHHOMY M COBMEIICHHOMY OCBEIICHHUIO XWJIbIX M OOIIECTBEHHBIX 3/IaHUN
usnoxxensl B CanlluH 2.2.1/2.1.1.1278-03.

OrneHka OCBEHICHHOCTH palodeil 30HBI MPOBOJAUTCS B COOTBETCTBHHM C
CanlluHowm 2.2.2/2.4.1.1340-03.

B nmanHOoM paGodyeM MOMEIIEHHWH MCHOJIb3YETCS KOMOWHUPOBAHHOE
OCBEIICHHE: UCKYCCTBEHHOE U €CTeCTBEHHOE. MICKYyCCTBEHHOE OCBEIICHHE CO3JAeTCs
JFOMUHECUEHTHBIMU JlamMnamu tuma JI/I.

Pacuér o61iero paBHOMEpHOT0 UCKYCCTBEHHOT'O OCBEIIEHUS TOPU30HTAIBHOM
paboueill OBEPXHOCTH BBIMOJHIETCS METOJOM KO3(puIMeHTa CBETOBOTO IMOTOKA,
YUUTBHIBAIOIIMM CBETOBOM IIOTOK, OTPaXXEHHBIM OT IMOTOJKAa W CTeH. JlnuHa

nomemienus a=6m, mmpuna b=4wm, Beicora H =28 wm. Bricota pabGoucii

IOBEPXHOCTH HAJl IMOJIOM hp =0,75M. HTErpalibHbIM KPUTEPUEM ONTHUMAIBHOCTH

PaCIIOIOKCHUA CBCTHJIBHHUKOB ABJIACTCA BCINMYHHA A ) KOoTOpas JJIIA
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JIOMUHECHEHTHBIX CBETWJIBHUKOB C 3alIUTHOW PEMIETKOW JIEXKUT B nuamna3zoHe 1,1-
1,3.
BriObupaem nammy naeBHoro ceeta JIJ[-40, cBeTOBOM MOTOK KOTOpOH paBeH

D = 2300 JIm.

BribupaeM CBETMJIBHUKH C JTIOMUHECHEHTHbIMH Jiamnamu tuna OJIOP-2-40.
OTOT CBETUJIIBHUK UMEET JIBE JIAMITBI MOIMHOCTEIO 40 BT Kaxkas, JyIMHa CBETUIIBHUKA
paBHa 925 MM, mupuHa — 265 Mm.

Ha mepBoM 3Tarie onpenennM 3Ha4eHNUE HHEKCA OCBEIIEHHOCTH i .

s
' (@axb)n’ ®)

rae S — IUIONIab TOMEIICHHS,
h — pacueTHas BbICOTA MMOBECA CBETUIILHUKA, M;
a u b — nnuna v MpuHa momerueHus, M.

BricoTa cBeTUIBLHUKA HalJ pa60qeﬁ ITOBCPXHOCTBIO h

h=H—hp—h;=2,8-0,75-0,3=155 (10)

rne  H — BbicoTa nmomernenus, m;
hp — BbICOTa paboYeii TOBEPXHOCTH, M;
h. — paccTosHue CBETHIILHUKOB OT NEPEKPBITHS (CBEC).

B pesysbrare mpoBeaeHHBIX PACYETOB, MHACKC OCBEIIEHHOCTH | paBeH

S 24

i= = =15 11
(a+b)-h  (4+6)-1,55 (11)
CBeTOBOI MTOTOK JaMIIBI ONpeiessseTcs o Gopmyrie:
E,, -S-K,-Z
o=—H 3 (12)
N-7

rie E, —HopMupyeMas MuHUMalIbHast ocBeEHHOCTh o CHull 23-05-95, nk;

S — IIoIIaab OCBENIAEMOTr0 IMTOMEIICHNUS, M2;

K, — Ko3(duuueHT 3amnaca, YYMTHIBAIOIIMI 3arpsi3HEHHE CBETUJIbHUKA

3

(McTouHHMKAa CBeTa, CBETOTEXHUYECKOW apMarypbl, CT€H W T1p., T.C.

OTpaXKaIOIIUX MOBEPXHOCTEH ), HATMYKE B aTMOc(depe 1iexa IbIMa, MMbLIH;
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Z — K03(p(ULIHUEHT HEPAaBHOMEPHOCTH OCBEIICHUS, OTHOILIECHUE Ecp/ Emin'

JInst IIOMUHECUEHTHBIX JIaMII OH paBeH 1,1;
N — 9HCIIO JaMI B IIOMEIICHNUH,
n — KO3 (ULIMEHT UCTIONb30BAHMS CBETOBOTO IMOTOKA.
JlaHHOE MMOMeETIIEeHnEe OTHOCUTCS K THITY TIOMEIICHHS CO CPETHUM BBIJICTICHUEM

OB, 10dToMy Kod(pdumuent 3amaca K, =15; cocTosnue moTomka —

CBEKEMOOCNIEHHBIH, MO3TOMY 3HaueHHe Kod(p(UIMEeHTa OTpPaKEeHUs IMOTOJKa

Pn =70%; cocrosHue CTeH — NOOENICHHbIE OCTOHHBIE CTEHBI, IO3TOMY 3HAYEHHE
xkoohunuenta orpaxeHuss creH po =50%. Kosddhunmenr wucnonszoBanHus

CBETOBOI'O MOTOKA, MOKA3bIBAIOIIMI KaKasi 4acTh CBETOBOT'O MOTOKA JIaMII MOIMaaaceT
Ha paboYyr0 IMOBEPXHOCTh, M CBETHILHUKOB ThUra OJIOP ¢ mroMuHECIIEHTHBIMU

namIamu 1npu pp = 70%, pe =50% u uHIEKCE OMELEHHS 1=15 pasen 17=0,47.

Hopmupyemas muHHMManbHasi OCBEHICHHOCTh IMPU HCHOJb30BaHMM DOBM n

OJIHOBPEMEHHOI paboTe ¢ TOKyMEHTaMu J0JiHa ObITh paBHa 600 JIK.

E,-S-KyZ  600.24-15.
o-H 2 S (LR VI CE)

JInst TIOMMHECIIEHTHBIX JiaMIl ¢ MOIMHOCThI0 40 BT u HampsbkeHUeM ceTu

220B, crangaptHbii cBeToBOM MOTOK JIJI pasen 2300 JIm.

D D
_10%< % 100%<20%  (14)
Jo
[ToxcraBisis JaHHBIC, TOTYYHM:
O~
A T 100% = 2300-2106 100%=8,43% (15)
P 2300

—10% <8,43% < 20%
Takum 00pa3oM HEOOXOIMMBIM CBETOBOW MOTOK JIaMITbl HE BBIXOAHT 3a

npeJenbl Tpe0yeMoro 1uarnas3oHa.
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3.2.4 IlpeBbllleHHe YPOBHS LIyMa

[Tpu pabote ¢ [IK Bo3HuKaIOT aKkycTryeckue noisi. BozmeicTBue myma Moxer
NpUBECTU K yxynmeHuto ciyxa. lllymoBoe 3arpsisHeHHe cpefibl Ha padodyeM MecTe
KpOME TOr0 INPHUBOJUT K CHUKEHUIO BHUMAHHMS MEPCOHANA, 3aMEJICHUI0 CKOPOCTH
IICUXWYECKUX peakuuii. FMCTOYHMKaMu NIYyMOB MOTYT CTaThb BEHTHJISIIIMOHHBIE
YCTaHOBKHU, KOHAUIIMOHEpPHI, DBM u ero nepudepuiinpie yctpoicrsa. JliureasHoe
BO3JICCTBHE JTHX IIYMOB OTPHUILATEIBHO CKa3bIBAIOTCS Ha 3MOLMOHAIBHOM
COCTOSIHUU TI€PCOHANA.

[IpenensHo pomyctumslid ypoBenb (IIY) myma — 310 ypoBeHb (akTopa,
KOTOPBIN IIPU €XKETHEBHOW (KpOMe BBIXOJHBIX JHEN) padoTe, HO He Ooiiee 40 yacoB B
HEJIENI0 B TEUEHHE BCEro paboyero craka, He JOJKEH BBI3bIBaTh 3a00JI€BaHUI MK
OTKJIOHEHUW B COCTOSIHUU 3JI0POBbs, OOHAPYKUBAEMBIX COBPEMEHHBIMH METOJIaMU
UCCIJIEJOBaHUI B Ipoliecce pabOoThl WM B OTJAJICHHBIE CPOKHU >KU3HHU HACTOSILETO U
nocienyronux nokoneHuit. Codmonenue I1IY myma He uCKIIOYaeT HapylleHUs
3JI0POBbSI Y CBEPXUYBCTBUTEIIbHBIX JIULI.

Homyctumerit ypoBenb myma orpanudeH ['OCT 12.1.003-2014 u CaunlluH
2.2.4/2.1.8.10-32-2002. VYpoBeHbp 1mIymMa Ha paboyeM MeCT€ MaTeMaTHKOB-
IIPOrPaMMUCTOB U OIIEPaTOPOB BUIEOMATEPHAIIOB HE AOJDKEH npesbiiaTh S0OBA, a B
3anax o0paboTku nH(POPMAIIMK HA BEIYUCIUTEIBHBIX MalmHax — 651BA.

[Ipy 3Ha4YeHUSX BBIIIE JOMYCTUMOIO YPOBHS HEOOXOJIMMO MPETYyCMOTPETh
CK3 u CH3.

1.3 CK3

* yYCTpaHEHHWE NPHUYMH UIyMa WM CYIIECTBEHHOE €ro ocliadJieHue B
MCTOYHHUKE 00pPa30BaHUS;

*  M30JISAIMS MCTOYHUKOB IIymMa OT OKPYXKaloIIeW cpeaspl CpeacTBaMu
3Bykom3oysiiii  (OetoH, kupnud, ['BJI um npyrue wMarepuanbl), Takxke
MIPUMEHSIOTCS TMOPUCTBIE MaTe€puaibl Uil JIyYIIEro 3BYKOMOTJIOLIECHHUS
(cTexioBaTa, MUHEpajIbHasl BaTa, MHOTOCJIOWHAS TTAHEIb);

* IPUMEHEHUE CPEJICTB, CHIKAIOIIMNX LIYM Ha ITyTHU UX PACHPOCTPAHEHUS;

2.3 CU3
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* TMPUMEHEHHE CIELOACK/bl, CIENOOYBH U 3aIUTHBIX CPEICTB OPraHOB

CllyXa: HayIIHUKH, OepyIn, aHTH(OHBI.

3amuTa OT IIYMOB — 3aKJIIOUEHUE BEHTWISATOPOB B 3allUTHBIA KOXYX H
YCTaHOBJICHHE MX BHYTpU Kopmyca OBM. [l CHM)KEHHSI YpOBHS IIymMa CTEHBI W
IOTOJIOK NOMEIIEHUH, I/I€ YCTAaHOBJIEHbI KOMIIBIOTEPBI, MOTYT OBITh OOJIMLIOBaHBI
3BYKOIIOTJIOLIAIONIMMHM ~ MaTepuajaMd €  MaKCUMaJbHBIMU  KO3(pPUIMEHTAMU
3BYKOIOTJIOMIEHHS B 00nactu yactoT 63 — 8000 I'mr.

3.3 JxkoJioruyeckas 0e30MacHOCTb

OxpaHa OKpy»Xarollel cpellbl — 3TO KOMIUIEKCHasi mpobiiemMa W Haubosee
akThBHas (opma e€ pemeHus — OTO COKpalleHHWE BPEIHBIX BBIOPOCOB
IPOMBIIUIEHHBIX MNPEINPUITUA 4Yepe3 MOJHBIA mepexo] K Oe30TXOAHBIM WU
MaJOOTXOJHBIM TEXHOJIOTUSM ITPOU3BOJICTBA.

C ToukMm 3peHuss MNOTpeOJEHHs] PECYpCOB KOMIBIOTEp MOTPEOIseT
CPaBHUTEIBHO HEOOJIBIIOE KOJIMYECTBO JJIEKTPOIHEPTUU, YTO MOJOKUTEIbHBIM
00pa3oM CKa3bIBaETCs Ha OOIIE 3KOHOMUU MOTPEOJIEHUS IEKTPOIHEPTUU B LIETIOM.

OCHOBHBIMU OTXOJaMU TIPU BBINIOJHEHUH JIaHHOM paboOThl SIBISIFOTCS
YEpPHOBUKM OyMmarv, oOTpa0OTaBIIME JIOMUHECLUEHTHBIE JIaMIbl W KapTPUIKH.
N3pacxonoBanHas Oymara He cojepiKajla HUKAKUX 3aKPBITBIX CBEJIEHUH, MO3TOMY
Obula  HampaBlieHa Ha  yTWwiIM3aluio Oe3  MCIONb30BaHMs — LIpenepa, a
JIOMHUHECLICHTHBIE ~ JIAaMIIBI  COOpaHbl M  HalpaBi€Hbl Ha YTWIM3alMIO B
COOTBETCTBYIOIYIO OpraHu3aluio. M3pacxonoBaHHble KapTPUIKU aHAJIOTMYHO ObLIN
pa300paHbl Ha OTJEIbHbIE KOMIUIEKTYIOIINE (TIJIACTUK, BUHTHI, TpaduT U T.J.) U ObUIH
OTIPABJIEHBI B COOTBETCTBYIOLME OPTaHU3ALIMH.

3.4 3amuTa B Ype3BbIYANHBIX CUTYaI[UAX

B Tomcke npeobiagaeT KOHTUHEHTAIbHO-IIMKIOHUYECKUN (TIEpEXOIHBIA OT
eBPOINEHCKOTO  YMEPEHHO  KOHTHMHEHTaJbHOIO K  CHOMPCKOMY  PE3KO
KOHTUHEHTaJbHOMY) KiauMmart. [IpuponHbie sBieHHs (3€MIIETPSCEHUs, HAaBOJHECHMS,
3acyxu, yparanbl u T. [[.) orcyrctBytoT. Bo3moxkabiMu YC MOTYT OBITH CHIIBHBIC
Mopo3bl U nuBepcus. [ns Cubupu B 3uMHEE BpeMsi roja XapaKTEpHBI MOpPO3BI.

JlocTmxkeHrne KpUTUYECKHM HHU3KHX TeMIEpaTyp NpPHUBEAET K aBapHsIM CHCTEM
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TEIUIOCHAOKEHUSI M KU3HEO0OeCIeueH I, TPUOCTAaHOBKE pabOThl, OOMOPOKEHHUIM U
Jake JKepTBaM CpeAu HaceleHus. B ciydae mepeMopo3ku TpyO TOJIKHBI OBITH
MPEeayCMOTPEHBI 3amacHble oborpeBarenu. VX komuuecTBa M MOIIHOCTH JOJIKHO
XBaTaTh AJIsl TOro, 4TOOBI paboTa Ha MPOU3BOJCTBE HE Mpekparuiack. Kpome Toro,
HEOOXOJMMO WMETh albTePHATUBHBIE HWCTOYHUKM TEIUIA, SJIEKTPOIHEPTHUU U
TpPaHCIIOPTA.

Upe3BbluaiiHble  CHUTYallMd, BO3HUKAIOIIME B  pe3yJbTare JdUBEPCHUH,
BO3HUKAIOT BCE Yamlle. 3a4acTyl) TaKue YIrpo3bl OKa3bIBAlOTCS JOKHBIMH. Ho
CJIy4alOTCsl B3PBIBBI U B ICICTBUTEIIBHOCTH.

JIns peaynpexaeHus BEPOSITHOCTH OCYIIIECTBICHUS JUBEPCUU TIPEATPUITHE
HE00X0MMO 000pYyI0BaTh CUCTEMOM BUJCOHAONIOACHUS, KPYTJIOCYTOUYHOU OXpaHOM,
MPOITYCKHOM CUCTEMOM, HAJEKHOM CHUCTEMOM CBS3M, a TAaKXKE MCKIIOUYCHUS
pacnpocTpaHeHuss HHPOPMAIIMM O CHUCTEME OXpPaHbl OO0OBEKTa, PACHOJIOKECHUU
MOMEIICHU U 000pyAOBaHUS B MOMEIICHUSIX, CUCTEMAX OXpaHbl, CUTHAIU3ATOPaX,
UX MECTaxX YCTAaHOBKH M KoyinyecTBe. JIOJDKHOCTHBIE JMIIA pa3 B MOJIF0/ia MPOBOJAT
TPEHUPOBKH 1O OTPAOOTKE JEHCTBUN Ha CITydail SKCTPEHHOM dBaKyaIlHH.

3.4.1 TloxapHas 06e30MaCHOCTH

[To B3pBIBONOKAPHON U MOXKAPHOU OIMACHOCTU MOMELIEHUS TOAPA3AEIISIIOTCS
Ha kareropuu A, b, Bl — B4, I' u [, a 3qanus — Ha kateropuu A, b, B, I' u [I. Ilo
MMOYKApHOW OMACHOCTHU HapyKHbIE YCTAHOBKH MOAPA3ACIISIIOTCS HA KAaTErOpuu Ay, by,
By Iyn /],

Cormacao HIIb 105-03 xmacc wimm oduCHOE TMOMENIEHHE OTHOCHUTCA K
Kateropun B — roproume W TpPyAHOTOPIOYUE >KUJKOCTH, TBEPHAbIC TOPIOYHE H
TPYAHOTOPIOYHME BEIIECTBA U MaTepHUaibl (B TOM YMCIIE MBUIM U BOJIOKHA), BEIIECTBA
U MaTepualbl, CHOCOOHBIE TPU B3aUMOJICHCTBUU C BOAOW, KUCIOPOJOM BO3yXa WU
JIpyr ¢ JPYroM TOJIBKO TOPETh, MPHU YCIOBUHU, YTO IMOMEIICHUS, B KOTOPBIX OHHU
UMEIOTCSl B HAJIMYMK WM oOparmaroTcs, He oTHocaTcs K kareropusim A wim b. Tlo
CTEIIEHW OTHECTOMKOCTH JaHHOE TIIOMEIIEHHE OTHOCUTCI K |- cTeneHu
oraectoikocT 1o CHull 2.01.02-85 (BBINOJHEHO U3 KUPIUYA, KOTOPOE OTHOCUTCS K

TPYJHO CropaemMbiM MaTepuasiiam). Bo3HHMKHOBEHHME TmoOXapa mnpu pabore ¢
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AJIEKTPOHHOM amnmaparypoil MOKeT OBITh MO MPUYMHAM KaK 3JEKTPUUYECKOTO, TaK U
HERJIEKTpUUeCcKoro xapakrepa. OCHOBHOM MNPUYMHON BO3HUKHOBEHHS TOXapa
HERJIEKTPUUECKOr0 XapakTepa B O(HUCHOM IOMEIIEHUHM MOXKET CTaThb XaJlaTHOE
HEOCTOPOKHOE OOpallleHHue ¢ OorHeM (KypeHHe, OCTaBJIeHHble 0O€3 mpucMoTpa
HarpeBaTelbHbIE  MPUOOPHI, HCIOJB30BAaHUE  OTKPBITOrO  OrHsA). IIpuuumHb
BO3HUKHOBEHHUSl MOXapa 3JIEKTPUUECKOIO XapakTepa: KOpPOTKOE 3aMbIKaHHE,
Heperpy3ku Mo TOKY, UCKPEHUE U AICKTPUUECKUE TYTH, CTATHUECKOE AIEKTPUIECTBO
uT. IL

CornacHo o0mwMM TpeboBaHUSIM MoxapHOW Oe3zomacHocTH 10 ['OCT
12.1.004-91 nns ycTpaHeHUs NPUYMH BO3HUKHOBEHUS TIOXKAPOB B MOMEIICHUHU
JIOJKHBI TIPOBOJIUTHCS CIIEYIOIINE MEPOIIPUSITHSL:

a) UCIOJIb30BaHKE TOJIBKO UCTIPABHOTO 000PYI0OBaHUS;

0) mpoBeeHNE MEPUOIUIECKIX HHCTPYKTaXKEH 10 MmoxkapHOi 0e30macHOCTH;

B) Ha3HAUYEHHE OTBETCTBEHHOTO 32 MOXAapHYIO 0€30M1aCHOCTb TOMEIIECHUH;

T') U3/IaHUE TIPUKA30B 110 BOMPOCAM YCHIICHUS TIOKapHOH 06€30MacHOCTH

1) OTKIJIIOUEHHUE BJIEKTPOOOOpPYAOBaHUS, OCBEUICHHUS U 3JEKTPONUTAHMS IO

OKOHYAaHHMH padoT;

€) KypeHHe B CTPOro OTBEICHHOM MECTE;

K) colep)kaHHMe NyTed W MPOXOAOB Ui 3BaKyalluu JitoJed B CBOOOJHOM

COCTOSTHUH.

JUis nokanu3alMM WM JIMKBUJAIMM 3aropaHus. Ha HadajdbHOW CTaIuu
UCTIONB3YIOTCS TIEPBUYHBIE CpEACTBa MOXapoTymieHus. I[lepBuuHbie cpencTBa
MOKapOTYIIEHUSI OOBIYHO MPUMEHSIOT 10 MPUOBITHS MOKAPHONW KOMAH/IbI.

BogorneHnHple OrHETYIIUTENN UCTIONB3YIOT AJISl TYLIEHUS] OYaroB IMokapa 0e3
HAJIMYUSL DJIGKTPOIHEPTUU.  YTIEKHUCIOTHBIE M TOPOIIKOBBIC OTHETYIINTENN
npeIHa3HaYeHbl AJISl TYHICHUS 3JIEKTPOYCTAaHOBOK, HAXOISIIUXCS MO HaMpsLKEHUEM
10 1000 B. Kpome TOro, mopomkoBbI€ IPUMEHSIOT ISl TYLIEHUS! JOKYMEHTOB.

Jlis TymieHws: TOKOBEAYIIMX 4YacTe W DJICKTPOYCTAaHOBOK TMPUMEHSETCS
IIEPEHOCHOM  TOPOIIKOBBIM  3akayHol  orHerymmmrens — OII-3.  Tymenwue

AIIEKTPOYCTAHOBOK HY>KHO ITPOU3BOJUTH HA PACCTOSHUU HE MeHee 1 meTpa (umeercs
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B BUJY PACCTOSHHE OT COIUIA OTHETYIIHWTENS IO TOKOBEAYIIUX dYacTeil). 3apsmaKy
MTOPOIITKOBBIX OTHETYIITUTENEH CIeAyeT MPOU3BOAUTH OJUH Pa3 B ISATH JIET.

B o0OuiecTBeHHBIX 3AaHUSX M COOPYXKEHUAX HA KaKIOM HTaXe JIO0HKHO
pa3MemaThcs He MEHEE JBYX NMEPEHOCHBIX orHeTymmuTeNed. OTHEeTYIUTEN! CIIeTyeT
pacrnoJiaraTh Ha BHJIHBIX MeCTaX BOJIM3HM OT BBIXOJIOB M3 MOMEILEHUN Ha BHICOTE HE
oonee 1,35 M. Pa3MenieHue mepBUYHBIX CPEJCTB IMOXKAPOTYIICHUS B KOPUAOpax,
nepexo/iax He JODKHO MPEMNsSTCTBOBATh 0€30MacHON IBaKyalllH JIOCH.

3/1aHre JOKHO COOTBETCTBOBATH TPEOOBaHUS IMOXKApHOM O€30MacHOCTH, a
UMEHHO, HaJIWYWE OXPAaHHO-TIOKAPHOW  CHTHAJIW3AlMH, IUIaHA DBaKyaIlwH,
MOPOIIIKOBBIX OTHETYIIUTENIEH C IMOBEPEHHBIM KJICHMOM, TabIW4YeK C YyKa3aHHEM
HaIpaBJIeHUs K 3amacHoMy (dBakyarmoHHoMy) Beixonay (IIpunoxenue b).

3.5 BbIBOJBI H peKOMEHIANUH

[Ipoananu3upoBaB ycioBus Tpyaa Ha pabodyem Mecte, rie Oblia pazpaboTaHa
MarucTepckas JUCCePTaIMsl, MOXKHO CHIeNIaTh BBIBOJ, YTO MOMEIIEHUE YIOBIETBOPSIET
HEOOXOJMMBIM HOpPMaM M B CiIydae COOJIIOJCHUSI TEXHUKU O€30MaCHOCTU U MPABUI
MOJIb30BAaHUSI KOMIIBIOTEPOM paboTa B JAaHHOM TIOMEIICHWH HE TpPHUBEACT K
YXYALICHUIO 3/I0POBbsI pA0OTHHKA.

Camo momenieHue # pabouee MeCTO B HEM YJIOBIETBOPSET BCEM
HOPMATUBHBIM TpeOoBaHusAM. Kpome Toro, AeiicTBUE BPEIHBIX U OMACHBIX (PAKTOPOB
CBEJICHO K MUHIMYMY, T.€. MUKPOKJIUMAT, OCBEIIICHIUE COOTBETCTBYIOT TPEOOBAHUSM,
MPEABSIBICHHBIM B COOTBETCTBYIOIIMX HOPMATHUBHBIX JJOKyMEHTAX.

OTHOCHUTENIBHO PACCMOTPEHHOTO BOMpPOCca 00 IKOJIOTMYECKON 0€30MacHOCTH
MOXHO CKa3aTh, YTO JCATEIBHOCTh ITOMEIICHHWS HE IMPEACTABISICT OMaCHOCTH
OKpYKaroUIen cpelie.

3.6 Cnucok JuTepaTypbl
1. CanlluH 2.2.4.548-96. I'uruenunueckue  TpeOOBaHUS K  MHUKPOKIMMATY
MIPOU3BOICTBEHHBIX TTOMEIICHHM.
2. CanlluH 2.2.1/2.1.1.1278-03. T'uruenudeckue TpeOOBaHUSA K E€CTECTBEHHOMY,
HUCKYCCTBEHHOMY W COBMEIICHHOMY OCBEIICHUIO XWJIBIX W OOIIECTBEHHBIX

3JIaHUM.
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3. CanlluH 2.2.2/2.4.1340-03 T'urumenuueckue TpeOOBAHUA K TEPCOHATIHHBIM
AJIEKTPOHHO-BBIUMCIUTEIBHBIM MAlIMHAM U OPTaHU3AIMH PAOOTHI.

4, CanlluH 2.2.2.542-96 TI'urueHudeckue TpeOOBaHUS K BHUACOIAUCIUICHHBIM
TepMUHATIaM, TIEPCOHATBHBIM DJICKTPOHHO-BBIUMCIUTEIBHBIM MAIIMHAM |
opraHuzamnuu paboTs

5. Cuull 23-05-95 EctecTBEeHHOE U HCKYCCTBEHHOE OCBEIIICHUE

6. CaunlluH 2.2.4/2.1.8.10-32-2002 Illym nHa pabouynx MecTax, B TOMELICHHIX
KWJIBIX, OOIIIECTBCHHBIX 3/IaHUH ¥ HA TEPPUTOPHUH JKUIION 3aCTPOUKH

7. TOCT 12.1.003-2014 ITYM. OO1ue TpeboBanusi 6€30MaCHOCTH

8. TOCTP 12.1.019-2017. DnexrpobezonacHocTs. OOmme TpeOoBaHUS U
HOMEHKJIaTypa BUJIOB 3aIUTHI.

9. T'OCT 12.1.030-81. DnekTpoOe30macHOCTb. 3aIUTHOE 3a3eMJICHUE. 3aHYJICHHUE.

10. TOCT 12.1.004-91. Iloxapnas 6e3onacHoCTh. OO01THE TpeOOBAHUS

11. Cuull 21-01-97 TloxapHast 6€30MaCHOCTb 3IaHUIN U COOPYKEHUI

12. TOCT  30775-2001 PecypcocOepexxkenne.  OOpamieHne ¢ OTXOJaMH.

Knaccuduxkanus, naeHTudUKAIMSI 1 KOAUPOBAHNE OTXOIOB.

4. DOUHAHCOBBIN MEHEIKMEHT, pecypcodpPeKTUBHOCTD 7|
pecypcocoepeskeHmne
[lear nummomHONM pabOThI — OIEHUTh KPEAWTHBIE PEUTUHTH KOMIAHUN

He(rerazoBo  orpacnu  Poccum ¢ MO3MUMM  KOHKYPEHTOCHOCOOHOCTH M
pecypcod3pheKTUBHOCTH.

enpto paznena «DUHAHCOBBIM MEHEIKMEHT, pecypcoddPeKTUBHOCTE U
pecypcocOepexeHue» SBISETCS OIpeAeNieHue MEePCHEeKTUBHOCTH M YCIEUIHOCTH
HAyYHO-HCCJIEIOBATEIbCKOIO TMPOEKTa, pa3paboTka MeEXaHW3Ma YIpaBICHUS U
COMPOBOXK/ICHUSI KOHKPETHBIX IPOEKTHBIX PEIICHUI Ha 3Tare pealn3aluu.

I[J'Iﬂ JOCTHIKCHMU A MMOCTaBJICHHOM Ocian HCO6XOI[I/IMO PEeIINTDL CIACAYOIIMC 3aaa4u:

1. Onpenenutb NOTEHUUATBHBIX TOTPEOUTENEH pe3yIbTaTOB UCCIIEIOBAHMS,
2. [IpoBecTr aHaNM3 KOHKYPEHTHBIX PEIICHUN;
3. [TpoBectn SWOT-ananu3 v BbISIBUTH CHIIBHBIE U CJIa0bl€ CTOPOHBI HAYYHO-

HCCIICA0BATCIBCKOT'O ITPOCKTA,
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4. O1eHuTh cTeneHb TOTOBHOCTH HAYYHOT'O IPOEKTa K KOMMEpPIHaINu3alluy;

S. Omnpenenutb TPYIOEMKOCTh BBIMOTHEHUS pabOT M pa3paboraTh rpaduk
MPOBEICHUS] HAYYHOTO UCCIIEIOBAHNUS;

6. Paccunrtarh 6r0KeT HAyYHO-TEXHUYECKOTO MCCIIECIOBAHNUS;

7. Onpenenuth  pecypcocOeperamoniyo,  (HUHAHCOBYIO,  OIOKETHYIO,

COLIMAJIBHYIO U IKOHOMUYECKYIO 3(PPEKTUBHOCTH UCCIETOBAHUS.

4.1 TlpeanpoeKTHBII aHAJIN3

4.1.1 IloTreHuHaJbHbIE MOTPEOUTETH PE3YJIbTATOB HCCJIEI0OBAHUSA

Jnst  aHanm3a TOTpeOWTENeld pe3yJbTaTOB HCCICIOBAHUS HEOOXOIUMO
pPaccMOTpETh MEJIEBOM PHIHOK U MPOBECTH €TI0 CETMEHTHPOBAHHUE.

IleneBoli PBHIHOK — CErMEHTBHI PBIHKA, HAa KOTOPOM OYIET MpOJaBaThCs B
Oynymem paspaborka. B cBow odepenb, CErMEHT pbIHKa — 3TO OCOOBIM 00pa3om
BBIJICJICHHAs YacTh PbhIHKA, TPYIIIBI MOTPEOUTENEH, 00JIaIatouX OMpeaeICHHBIMU
oOLIMMU MTPU3HAKAMHU.

[ToTeHMaIbHBIC TOTPEOUTETN PE3YIHTATOB UCCIICIOBAHMS:
e (aHKH;
® yOJUYHBIC KOMIIAHUH;

¢ VIPABIAIOIHWC KOMIIAHHWH.

4.1.2 AHanu3 KOHKYPEHTHBIX peleHuii

JIns OLIEHKU BEpOATHOCTH JedofiTa U OLEHKU KPEAUTHBIX PEUTHHTOB
KOMIAaHUW HMCHOJIB3YIOTCSl pa3jIMyHble METOJbl W MOJIeNIM, OJHOM M3 CaMbIX
pPacIpOCTPAHEHHBIX MOJEIEH SBIISIETCS MOJiesib MepToHa. MBI nipeajiaracM B Halllen
pabote Moaudukanuio 3Toi Moaenu. Moaens KMV nmMeeT cyliecTBeHHbIC OTINYUS
OT KJaccHuueckor mojaenu MeproHa. Bo-mepBbIX, NpeamnosiaraeTcs, 4To KOMITAHUS
HEMPEPHIBHO 3aHMMAET M TOramaeTr JOdr, BO-BTOPBIX, MOJEIb MPEANoJaraet
BO3MOXXHOCTh yuéra cyoopaunamuu gojra (®). CpaBHeHHEe MOJCNIEH NPEICTaBICHO B
Tabmuue 6, rne K; — kmaccuyeckas moaens MeptoHna. J[Jis orieHOYHOUM KapThl ObLTH

BBIOPAHBI CIEIYIONINE KPUTEPUH:
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— BO3MOKHOCTb OLICHKH BCPOATHOCTHU I[C(I)OJITEI Ha MaJaromicM PbIHKE,

— CBSI3b MEXKJIY BOJIATWIBHOCTBIO U [IEHOW AKIIH;

— pe3Kkuil pocT/mazieHne He BeIeT K PEe3KOMYy H3MEHEHHUIO KOo3()(PHUIIMEHTOB

MOACIIN,

Tabnuna 6. OnieHo4yHast KapTa AJs CPABHEHUSI KOHKYPEHTHBIX PEIIeHUN

Kputepun

OLICHKH

Bec

KpUTEPHUS

bamsr

KoHkypeHToCIocOOHOCTh

o

Ky

O

Ky

Kputepun onienku s3ppekTuBHOCTH

TOYHOCTB OLIEHKH
KPEIUTHBIX
PEUTHUHIOB HA

IMaJaromcM PBIHKC

0,5

5

2

2,5

Bausuue
BOJIATWJIBHOCTH Ha

MOACIIb

0,25

1,25

0,75

Peskuit
poCT/TIajicHHne
KOTHUPOBOK aKUWW HE
BEIET K pE3KOMY
VU3MEHEHUIO

K03 puIeHToB

MOACIIN

0,25

1,25

0,75

Hroro:

15

2,5

Takum o0Opa3om, MOXHO caenaTh BbIBOJ, 4To Mojelb KMV mo mHorum

MOKa3aTesiM sBJIsSETCS Ooliee Hp@I[HO‘—ITPITGJ'IBHOﬁ, 4€M KIaCCHYCCKasa MOACJIb

MepToHa (3HaueHHE 5 SABISIETCS MAKCUMAIIBHBIM).
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4.1.3 SWOT-ananu3
MEXIy BHYTPEHHUMH M BHEIIHUMU (pakTopamu komnanuu. Llenpto SWOT-ananuza
SBJISIETCS. IPEJOCTABICHUE BO3MOYKHOCTH OLICHKH PUCKA U KOHKYPEHTOCIIOCOOHOCTH
KOMITaHWH WJIM TOBapa B JAHHOM OTPaCiy MPOU3BOJCTBA.
Metonuka SWOT-ananu3a HeobxonuMma, 1Jig TOrO, YTOObl ONPENEIUTD MOJI0KEHHUE

KOMITaHUH, ITPOAYKINH WUJIN YCIIYT'H B I[&HHOﬁ oTpaciu.

Tabmuma 7. Marpunia SWOT-ananm3a

CuiibHBIE CTOPOHBI
JlocTynmHOCTh MOAEIN
Jlonr He sIBIIsieTCA

MOCTOSHHOU BEJINUYNHOU

CnaObie CTOPOHBI

Bo3MmoxxHOCTH
[Iponaxka monenu
3aMHTEPECOBAHHBIM
OpraHU3alUsIM

HNHTepec KpeAUTHBIX

[IponBrxenue
pa3paboTaHHON MOJIEIN
JUIs TIpo(pecCrOHAIbHBIX
YYaCTHUKOB PbIHKA

IIEHHBIX Oymar

AKTYyallbHOCTb JJAHHBIX
dunaHcoBasg YeCTHOCTD

CO CTOPOHBI KOMIIAHHUH

OpraHu3alyi K OLECHKE IIpenckazanus
s dexTuBHOCTH OaHKpOTCTBa
KOMITaHU M OLICHUBAEMOU
Opra"u3anuu
IIpumeHnenue Moaenu B
pa3HBIX 00J1aCTsIX
SKOHOMUKH
Yrpo3sl IIepepacuer goira Pa3zpaboTtka peitTiara

OUHAHCOBBIA KPU3UC

baHKOBCKUI KpU3HUC

OpraHu3aIuu

KOMIIaHHNH

Takum oOpazom, B xoxae mnpoBeneHuss SWOT-aHamu3a OBLINM BBISBICHBI
CUJIbHBIE M CJIa0ble CTOPOHBI HAYyYHO-HUCCIICIOBATEIILCKOTO IMPOEKTA, a TaKXKE €ro

BO3MOKHOCTH U BEPOSATHBIC YI'PO3EI.
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4.1.4 OueHka roTOBHOCTH MPOEKTA K KOMMEPIUAJIN3AINU

Ha xakoit OBl cTaguu J>KM3HEHHOTO IHMKJIAa HE HAXOIWIach HaydHas
pa3paboTKa MOJIE3HO OILIEHUTh CTENEHb €€ TOTOBHOCTH K KOMMEpPIHAIU3AIUU U
BBISICHUTH YPOBE€Hb COOCTBEHHBIX 3HAHUW JJIsI €€ MPOBEACHUS (WA 3aBEPIICHUS).
Jns aToro He06X0UMO 3anoTHUTE popMy (Tad. 8), KOTopas COAEPIKUT MoKa3aTeln
O CTENeHUW MpopadOTAaHHOCTH TPOEKTa C TMO3UIMU KOMMEpPLHAIU3AIUU U
KOMITETCHIIUSIM pa3padoTInKa HAYIHOTO MPOEKTA.

OueHKM CTENeHu MpopabOTAaHHOCTH HAYYHOTO IMPOEKTa TPAKTYHOTCS
CJIEAYIOIINM 00pa3oM:

1 — He nmpopaboTaHo;

2 — npopaboTaHo cnabdo;

3 — BBITIOJTHEHO, HO KaYECTBO 10T COMHEHHUEM;

4 — BBITIOJIHEHO KaYeCTBEHHO;

5 — UMeeTCs MOJIOKUTEIbHOE 3aKITI0YEHIE HE3aBUCUMOTO IKCIIEPTA.

OueHka ypoBHS HMMEIOLIMXCS 3HAHUW y pa3pabOTUHMKa OINpenersieTcs B
COOTBETCTBHH CO CJEAYIONIEH CUCTEMOM OAJJIOB:

1 — He 3HAKOM HMJIM 3HAKOM MAaJIo;

2 — 3HAKOM C TEOpHUEH;

3 — 3HaKOM C TEOpHEH U MPAKTUUECKUMU MPUMEpPaMU TPUMEHEHUS;

4 — 3HAKOM C TEOpHUEH U CAMOCTOSTENILHO BBITIOJHSET;

5 — 3HaKOM C T€OPHIO, BHIMIOIHSIET, MOKET KOHCYJIHbTHPOBATb.

Tabnuua 8§ — biiaHK OLIEHKH CTENEeHH TOTOBHOCTH HAYYHOIO MPOEKTA K

KOMMEPIUATU3au1
Crenenb YpoBeHb
popabOTaHHOCTU MMEIOIUXCS
Ne i/m
HanmenoBanue HAy4YHOTO MTPOEKTa 3HAHUH Yy
pa3zpaboTunka
1 OmnpeeneH UMEIOIIUICs 5 5
HAay4YHO-TEXHUYECKUU 3a€E

42




OnpeneneHbl NepCreKTUBHBIE
HaIpaBJICHUS
KOMMepIuain3alnuu
HAay4YHO-TEXHUYECKOTO

3aacia

Omnpenenexsl 0Tpaciau U
TEXHOJIOTUH (TOBapBI,
YCIIYTH) JIst
IpEeJIOAKEHHS Ha

PBIHKE

Omnpenenena ToBapHas
dbopma Hay4dHO-
TEXHUUYECKOTO 3ajeia s
MPEICTaBICHUS HA

PBIHOK

Ornpenenensl aBTOPHI U
OCYILECTBIICHA

OXpaHa HX IpaB

[IpoBeneHa oLleHKa CTOMMOCTH
VMHTEJUIEKTYaJIbHOU

COOCTBEHHOCTH

[IpoBeneHbl MAPKETUHI OBBIE
VICCIIEIOBAHUS

PBIHKOB COBITa

Pa3paboran OusHec-1IaH
KOMMepITHaIN3allid HayqIHON

pazpaboTku

OnpeneneHsl myTH

MIPOJIBUKEHUS HAYYHOU

43



pa3paboOTKU Ha PHIHOK

10 Paspaborana ctpaterus 1 1
(popma) peasnmzarm

Hay4HOU pa3paboTKu

11 [TpopabGoTanbl BOpocCh! 1 1
MEXIyHApOIHOTO
COTPYIHUYECTBA U BBIXO/1a HA
3apyOeKHbBIN

PBIHOK

12 [IpopaboTaHbl BOIPOCHI 1 1
UCTIOJIb30BaHUS
yCIyT
UH(PACTPYKTYPBI
MOJITICPKKH,

IMOJIYUCHUS JIBI'OT

13 [TpopaboTaHbl BOIPOCHI 4 4
dbuHaHCUpOBaHUS
KOMMEPIIHATU3aIliU HayTHOU

pazpaboTku

14 Nmeetcs komanga st 3 2
KOMMEPITHATU3AITT

Hay4YHOU pa3paboTKu

15 [IpopaboTan MexaHU3M 4 3
peanuzanuu

HAy4YHOT'O MPOEKTa

NTOI'O BAJIJIOB o1 43

[To pe3ynbTaTaM NpOBEACHHOW OLEHKUA CTENEHU FOTOBHOCTH HAYYHOI'O MPOEKTa K
KOMMEpIUAIN3allud CyYMMapHO€ KOJIMYECTBO OallJIOB MPEBBIIAET YpPOBEHb

UMEIOIINXCS 3HAHUK Y pa3zpaboTyuka.
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4.2 IInaHupoBaHUE HAYYHO-HCCIEI0BATEIbCKUX PadoT
4.2.1 Ctpykrypa padoT B paMKax HAy4YHOT'0 UCCJIeJ0BAHUSA
[TnanupoBanue BbIOJHEHUS KoMmIuiekca padoT no BKP ocymiectisiercs B
CJIEYIOIEM MOPSIKE:
— ONpEeaeNeHne CTPYKTYphl padoT B paMKaX HayYHOTO UCCIIEI0BaHUS;
— ONpEENIeHNEe YYaCTHUKOB KaXKJ10i1 pabOThI;

— YCTAHOBJICHHUC ITPOAOJIZKUTCIIbHOCTHU pa60T;

nocTpoeHue rpaduka MpoBeICHUSI HAYIHBIX UCCIIETOBaHUH.

JIns1 BeIOTHEHUS paOOThI JOJIKHA OBITH c(hopMUpOBaHa padoyas rpynima, B
COCTaB KOTOPOU BXOJUT HAYYHBIN pykoBoauTenb mpoekta (HP) u uwxenep (M1).
[Tocne yero, B pamMKax NpOBEJICHUS HAYYHOTO UCCIEA0BaHMUS, HEOOXOIUMO OBLIO
BBINIOJIHUTB PSIJ] OCHOBHBIX 3TAaIlOB, IPe/ICTaBIeHHbIX B Tabmuie 9.

Tabnuna 9. Kommuiekc paboT mo pa3zpaboTke MpoeKTa

OCHOBHEIE dTAITBI Ne | Conepxanue pabot J1OJDKHOCTB
pao. HCIIOJTHUTENeH
IToaroroBurenpHbI | 1 CocraBneHue u | 1, HP
YTBEPKICHUE

3ananus BKP

2 Kanennapnoe 4
IUIAaHUPOBAaHKUE padboT 1o

TEMC

3 [Ton6op U uszyuenue |

MaTCpHUaJIOB I10 TECMC

HUccnenosanue u 4 AHaIM3 UCXOHBIX JaHHBIX | U
aHaJIN3 MOPEAMETHOMU | 5 Bri6op metona | 1, HP
o0nacTu BBINIOJIHEHHUS paboT

Teopernueckue u 6 Hanucanue nporpammsl n
DKCIIEPUMEHTAIBHBIC | 7 TectupoBanue nporpammel | U

WCCIIEI0OBAHN




O0o00111IEHNE U 8 Ananus nosrydeHubix | M, HP
OIICHKA PE3yJIbTAaTOB pEe3yIbTaTOB pabOTHI
9 CocraBinenne otdera 10 | U
pabote

Taxum oOpazom, MbI chopMHUpOBaTH PAOOUYIO TPYIITY MPOEKTA. .
4.2.2 OnpenesieHne TPYA0€MKOCTH BbINIOJIHEHUs] padoT
TpynoBbie 3aTpaThl B OONBIIMHCTBE Cly4asX O0Opa3ylOT OCHOBHYIO 4YacThb
CTOMMOCTH pPa3pabOTKH, MOITOMY Ba)XKHBIM MOMEHTOM SIBJISIETCSI OMPEICICHUE
TPYAOEMKOCTH pabOT Ka)KJOr0 U3 YYaCTHUKOB HAyYHOT'O UCCIIEI0BaHUS.
TpynoeMKOCTh BBITIOHEHHUS HAYyYHOTO HCCIEAOBAHUSA OIICHUBAECTCS JKCIEPTHBIM
OyTeM B YEJIOBEKO-IHSAX U HOCUT BEPOSTHOCTHBIM XapakTep, T.K. 3aBUCHUT OT
MHOKECTBAa TPYJIHO Yy4YUThIBaeMbIX (akTopoB. [l ompeneneHusl 0KUIaeMoro
(cpenHero) 3Ha4eHHs TPYILOEMKOCTH t . HCHOIB3yeTcs cieayronas Gpopmyia:
_ 3t +2t .

min i

ooici 5

rae t . — oxuaaemas TpyZOEMKOCTD BBIIOJHEHHS 1-0M PaOOThI Yell.-1H. ;

, (16)

t . — MUHUMaJbHO BO3MOXXHAasl TPYAOEMKOCTb BBIMOJHEHUS 3a/IaHHOM 1-0i1 paOOThI

mini
(onmTUMUCTHUYECKAs OLICHKA: B MIPEAMNOJIOKEHUN HanboJiee 01aronpusaTHOrO CTEUEHUS
00CTOSATENBCTB), YEIL.-TH. ;

t . — MaKCUMaJbHO BO3MOKHAs TPYAOEMKOCTh BBIMOJIHEHUS 33JaHHOM 1-0i1 pabOThI

max i
(meccuMHUCTUYECKasi OLIEHKAa: B MPEANOJOXKEHUH Haubosiee HeOJaronpusTHOrO
CTEUYEHHS OOCTOSITENIBCTB), YEI.-TH.

Hcxons u3 oXugaeMoll TPYJOEMKOCTH PaboT, OMpenemseTcs MpOAOIKUTEIBHOCTD

K10 pabOThl B pabOUYUX THSIX Tp , YUMTBIBAIOIIAS MAPAIUICIbHOCTh BBITIOJHECHUS

pa60T HECKOJBbKHUMH UCIIOJTHUTCIISIMU

t .
T, =, 17
- )

Pi
i

rae TpA — IIPOJIOKUTEILHOCTh OHOM pabOoThI, pald. IH.;

t _,— OKujaeMasi TpyJJOEMKOCTb BBITIOJTHEHUS OJJHOM paOOThl, Yell.-1H.,
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Y. — YHCIEHHOCTH HCHOHHHTCHeﬁ, BBIIIOJIHAOINIUX OAHOBPEMCHHO OAHY M Ty XKC

paboTy Ha JaHHOM dTarie, yel.
4.2.3 PazpaboTrka nuarpammbl I'antra
OnauM u3 Haubosiee yYOOOHBIX M HAISAHBIX CIIOCOOOB MPEICTaBICHUS
KaJCHAapHOTO IUTaHa paboThl SABISETCS IOCTPOEHUE JICHTOYHOro Tpaduka

nposenenust BKP B popme nuarpammer ['antra.

Juarpamma ['aHTTa - 9TO TOPU3OHTAIBHBIM JIGHTOUHBIA TpaduK, HA KOTOPOM
paboThl MO TeMe TMPEACTABISIIOTCS NPOTSIKEHHBIMH BO BPEMEHU OTpe3KamH,
XapaKkTepU3yOIMMUCS JAaTaMy Hayajda U OKOHYAHUS BBINIOJTHEHHUS JaHHBIX paldorT..
J171st 5TOr0 HeoOXOAMMO BOCITIOJIB30BATHCS CieaAyIolIel HopMyIoit:

T =T -k (18)

xan
rac Tk- — HIPOAOJDKHUTCIbHOCTDL BBIITOJIHCHHAA |'I>i pa6OTI)I B KAJICHIAPHbIX JHAX,
Tp_ — HIPOAOJIDKHUTCIBHOCTD BBIITOJIHCHUA |'I>i pa6OTBI B pa6qux JHAX,

K_ . —Kk03(ppuLueHT KaneH1apHOCTH, KOTOPBIA ONpeAeseTcs 0 Cleayouen

KaJ

bopmyie:

Ky, ==, 19
Kan T —T —T ( )

Kan 6blX np

rae T — KOJIMYECTBO KaJCHIApHBIX AHEH B rony (366);

T — KOJMMYECTBO BBIXOAHBIX JTHEH B romay (52 mHS TpH HIECTHUIHEBHOU pabodeit

8blX

HeJene);

T ,— KOJIMYECTBO MPa3THAYHBIX JHEH B TOMY (14).

n

Takum o0pa3zoM, korpduLreHT kaienaapHoctu k,,, pasen 1,22. BpeMeHnHbie

Kan
MOKa3aTe M MPOBEICHUS HaydHOU padoThI peacTaBiicHbl B Tadauie (Tadmuma 10).

Tabnuua 10. BpemenHble mokazaTesy MpoBeACHHs HAYYHOU paboThI

Ne Tpynoemkocts paoTt, uen-aHu Vcnonmaurema | T T,
pao. 4eJIOBEKO- | YETIOBEKO-
ITHH IHU
tmini ! tmaxi ! too/ci’ H P I/I P

YCJIOBCKO- | HCJIOBCKO- | HCJIOBCKO-
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JHUA JHUA JHUA

1 1 3 2 P, U 1 1 1 1
2 12 20 15 14 15 19

3 2 5 3 14 3 4

4 5 9 7 4 7 8

5 2 4 3 P, U 1 1 2 1
6 5 10 7 14 7 9

7 21 28 24 14 24 29

8 10 15 12 14 12 15

9 4 6 5 P, U 2 1 3 2
10 28 36 31 14 31 38
Htoro 108 108 |3 132 |4

IPOJIOJKATEIBLHOCTD BBIIIOJHEHUSI HAYYHOU paboThl B pabounx AHSAX cocTaBuT — 111
nHEH, a B KaleHIapHbIXx — 136 naneil. Mcmonws3ys nanHbiil rpaduxk pabot, Obuia

noctpoeHa auarpamma ["aHTTa, KoTOpas oroOpaxkeHa B Tadmuie (Tadmumma 11).

IIo utoram pacucTOB BPCMCHHBIX MoKaz3aTejicd MOXKHO CACJIaTb BBIBOJ, YTO

Takum 06pa3om, repuo1 BHITIOJIHEHUS] HAYYHOU padoThI 3aiiMeT 136 aHeil.

Tab6muna 11. Kanennapusiii minan-rpadux npoBeneHus padot

Ne pa0.
Haunmenosanue
paboTHI

Ucnoaaurenu
Ty, Kan-oH

[TpoaoMIKUTENHHOCTD BBIMIOJHEHUS PaboT, THU

Mapt

Anpenb

Man

[HEN

Q

OCTAaBJICH
ue u
YTBEPKIAECH
ue
3a1aHUsA

BKP

~

]

1,1

Kanennapu
oe
IJIaHUPOBA
HUe paboT

I10 TEMC
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[Ton6op u

H3ydeHUE

MaTepHao
B IO

TEMC

AnHanmus
UCXOTHBIX

JaHHBIX

Bri6op
MeTOoJ1a
BBITIOJIHCHU

g pabot

2,2

Hamucanue
porpaMm

bI

Tectupona
HUE
porpamMm

bI

Ananus
pe3yabTaTo

B pabOTHI

=~

6,4

-

CocraBiieH
he oTyera
o

pabote

Hay4Hb1i1 pyKOBOAUTEID

- - HMuxenep
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Takum o00pa3oM, Mbl ONpEAENUIN TPYAOEMKOCTh BBIMOJHEHUS paboT u

pa3paboTanyu KaJeHIapHbBIN TUTaH-TpaduK MPOBEACHUS MAarUCTEPCKON JTUCCEPTAIIHH.

4.3 BrogxeT HAYYHO-UCCJI€A0BATEIbCKOT0 NMPOEKTA

Jlis peanu3auuunpoeKToB Jr000H CI0KHOCTH TpeOyeTcs IIIaHUPOBaHUE

6IO,H)KCT3, KOTOpLIﬁ JOJIDKCH B IIOJTHOM MCPC OTpPaKKaTb BCC BUIBI paCX0OJ0B,

CBA3AaHHBIC C BBIIIOJIHCHHUCM HAYYHOI'O UCCIICAOBAHU. OHpCI[eJIGHHC ITOJIHBIX

3arpar Ha BeinosiHeHne BKP npousBoauTcs nmyreM CyMMHUpPOBAaHUS PaCXOI0B 10

CICAYIOIIHNM CTAaTbsAM:

1) maTepuasbHBIC 3aTPATHI;

2) ocHOBHas 3apaboTHAas IJIaTa UCIOJHHUTEINEH;

3) JOITIOJIHUTCJIbHAA 3apa60THa;1 IiaTra HCHOHHHTGHGﬁ;

4) oTYHUCIICHUS BO BHEOIOKETHBIC (DOHJIBI (CTPaXOBBIC OTYUCIICHN);

5) HakJaJHbIC PACXO/Ibl.

I[J'ISI Ha4daJla IIOCUHTACM MATCPHUAJIBHBIC 3aTpPaThl

IIPOCKTA.

[Hokaxxem

OTPaKEHHE CTOMMOCTH BCEX MaTEPHaJOB, UCIOJIb3YEMBIX MPU pa3pabOTKE MPOEKTa,

BKJIIOYAsl pacxo/lbl Ha uX mpuobpereHune. B pacuere 3arpaT Ha Marepuaibl

YUUTBIBAIOTCSA B KaHLCIAPCKHUC H 0(1)I/ICHBIG MPHUHAAJICKHOCTH, MOJIHBINA CITMCOK

npuBeaeH B Tadauie (Tadmuna 12):

Tabnuia 12. MatepuayibHbIe 3aTpaTh

HaumenoBanue Ennnnna KonuuectBo Ilena 3a en., CymmMma, pyoO.
HU3MEPEHUS pyo.

Bymara navka 1 300 300

Kaprpumx nns LIIT. 1 6000 6000
MIPUHTEPA
Kannenspckue TIIT. 1 300 300
NPUHAUISKHOCTH
Hroro 6600

Takum 00pa3om, CTOUMOCTh MaTepUATIbHBIX 3aTpat coctaBuT 6600 pyo.

[TpousBeaeM pacuet 3apabOTHOM MUIATHl UCTIOJHUTEIICH HAyYHOTO TIpoekTa. B

JAHHOM CTaThe PacxoJ0B IUIAHUPYETCS U YUUTHIBAETCS OCHOBHAs 3apaOOTHAas Iuiata
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UCTIIOJTHUTEIEH, BXOASIINX B MPOCKTHYIO TPYIIY U yYaCTBYIOIIHUX B IPOEKTUPOBAHUHU
BBIMTYCKHON KBaNU(UKAMOHHON PabOTHI:

33n = 30c1-1 + 3t)on ' (20)
rae 3, — OCHOBHas 3apabOTHas ILIATa;

3

don

— OTIONTHUTEIbHAs 3apaboTHasI IiaTa.
OcHoBHas 3apa0OoTHas muara (3, ) pykoBoautens (1abopaHTa, MHXKEHEpa)

paccumuThIBaeTCs Mo cieayromen hopmyre:

3 CH = 3()H ) Tp ! (21)

o

rac T b IMPpOAOJIZKUTCIIbHOCTD pa60T, KOTOPBIC BBIIIOJIHACT Hay‘lHO-TCXHI/I‘IeCKI/Iﬁ

paboTHUK, pald. IH.;

3, — cpeqHeHEeBHAas 3apaboTHas I1aTa pabOTHHUKA, PYO.

CpennenHeBHas 3apabOTHas MJiaTa pacCUUTHIBAaeTCA 10 hopMyJie:
3 -M
_ M ’ (22)

0
rae F,— nelicTBUTEnBbHBIN ro0BOM (OHJ pabo4ero BPEMEHU HAYYHO-TEXHHUUYECKOTO

nepcoHania, pad. JaH.;

3, — MeCSUHBIN JOKHOCTHOM OKJIaj paboTHHKA, pyoO.;

M — KonM4ecTBO MecsIeB paboThl 0€3 OTITyCKa B TEYCHUE TOIa:
1. npu ornycke B 24 pal. gus M =11,2 mecsina, S-1HeBHAs HEENs;
2. npu otnycke B 48 pab. nueit M=10,4 mecsnia, 6-1HeBHas HEACIIA.

Tabnuma 13. bananc pabouero Bpemenu

[TokazaTenu pabouero | Hayunbrit Wnxenep
BPCMCHHU PYKOBOIUTEIIb

Kanennapnoe uucno gueit | 366 366
KonnuectBo Hepaboumx

HEHW: BBIXOAHBIE IHU U | 66 66

MPA3IHUYHbBIC THU

[ToTepu pabouero BpeMeHHU;
OTIYCK;  HEBBIXOJbI 110 | 48 48
00Je3HU

JICHCTBUTENBHBIM TOJOBOM

252 252
dbong paboyero BpeMeHU
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MecsuHbIN TOKHOCTHOM OKJIa paOOTHUKA:

3, =3, @+k, +k) -k, (23)

rae 3, —3apaboTHas IUIaTa o Tapu(HON CTaBKe pPyKOBOAUTENS, PyO.;

K,,— IpeMuanbHbIi Koa(pduumnent, papubii 0,3;

K, — koo unmenT norar u HandGaBok cocraniser npumepHo 0,2 — 0,5;

K, — palionHbIii K03 puient, pasuslii 1,3 (r. Tomck).

BbbuT mpon3BeieH pacueT OCHOBHOM 3apaboTHOM miaTel (Tabnmima 14).

Tab6nuna 14.Pacuetr ocCHOBHOM 3apaO0OTHOM IJIAThI

Ucnonuurenu | 3 K, | ks | K, | 3,,py0 3, T, mu| 3 _,pyo
py6 py6

Pykosomurens | 35120 0,3 | 0,2 |1,3 | 68484 2837,58 | 3 8512,74

NuxeHep 12000 |0 |0 |1,3]15600 646,37 | 108 69807,96

Takum 0O6pa3om, OCHOBHAs 3apaboTHas MmiaTa pabodeil rpymmbl 32 BCe BpeMst
pa3pabotku coctaBut 78320,70 pyoO.
B xadecTBe 10MOHUTENBHOM 3apab0THOM TIaThl BO3bMEM 12% OT OCHOBHOI
3apabOTHOM TIJIaTHI:
3

=0.12-3 (24)

don ocn

Torga pomonHUTENbHAsE 3apa0OTHAsl IUIaTa PYKOBOAUTENS OyJIeT paBHa
1021,53 py0., a umxenepa — 8376,96 pyo.

[TpousBeneM pacueT 00S3aTENBHBIX OTYMCICHUN BO BHEOIOKETHBIC (POH/IBI.
JlaHHBIE OTUHCIIEHHS] YCTAHOBIICHBI 3aKOHOIATENIBCTBOM Poccuiickoit denepanuu mo
HOpPMaM TrocyAapcTBeHHOro comuanbHoro ctpaxoBanus (OCC), nencuonnoro dhonma
(ITd) u menunmuckoro crpaxoBanus (DDOOMC) u HanpsiMyro 3aBUCST OT 3aTpaT Ha
OIJIaTy TpyAa pabOTHUKOB.

Benuuuna otuncnenuii BO BHEOIOKETHBIC (DOHIIBI OMIPEACIICTCS UCXOMIS U3
cieayronieit hGopmyIb:

361%6 = kmwﬁ ’ (3001 + 300n)’ (25)

rne K _— Ko3(p(UIMEHT OTYMCIEHMI Ha YIUIaTy BO BHEOIOMKETHbIE (OH[BI

(merncuonnbId HoHA, HOH 003aTEITHPHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).

52



B cootBerctBun ¢ @enepanbHbiM 3aKOHOM Ne212-D3 ycraHOBIEH pa3Mmep
CTpaxOBBIX B3HOCOB paBHBIA 30,2%. OrTuucieHuss BO BHEOIOKETHBIE (DOHIBI

npeacTaieHbl B Tabmuie (Tabauma 15).

Tabnuna 15. OtuncneHus: BO BHEOIOKETHBIE (POHIBI

Ucnonautens | OCHOBHas JlonmonHuTENBHAS OTuucCieHus BO
3apa0oTHas miata, | 3apabOTHAs IU1aTa, | BHEOIOKETHBIC
pyo. pyoO. boHIBI

Hayunsrit 8512,74 1021.53 2879 35

PYKOBOJIUTEIb

Nnxenep 69807,96 8376,96 23611,85

Hroro 78320,7 9398,49 26491,20

Takum o0pa3om, OTYUCIEHUS BO BHEOIO/KETHBIC (DOHJIBI 32 BECh MEPUOJ
BBITIOJTHEHHUS UCCIIeIoBaHMs cocTaBaT 26491,20 pyo0.

[IpousBeneM pacyeT CTOMMOCTH YCJIYT CTOPOHHMX OpTraHu3alvil U
HaKJIaJHbIX pacxofoB. HakmagHele pacxonbl HMCHOJIB3YIOTCS ISl y4€Ta MNpPOYUX
3aTpar MPOEKTHOW TPYIIIbI, KOTOPbIE HE MOMAaIN B PACCUUTHIBAEMBIE PAHEE CTATHU
PacxoJIOB: YCIYTH MeYaTh U KCEPOKOMUPOBAHUS MAaTEPUATIOB UCCIIEOBAaHMS, OIIaTa

YCIAYT CBSI3U, DJICKTPOSHEPTHH, Pa3MHOXKEHHE MaTepuayioB M T.A. Paccuuraem

3aTpaThl HAa  DJIGKTPOIHEPTHUIO, TOTpedIsieMyr0  00OpydOBaHHEM, KOTOpOE
UCTIONIB30BaJIOCh B TIpoIecce pa3paboTKy MpOeKTa.
Tak kak pabora ObUTA TPOU3BENEHA TOJBKO C  HCIIOJIb30BAaHUEM

NIEPCOHAILHOTO KOMIIBIOTEpPA, TO HAKJIAaJHBIE paCXOlbl COCTOST W3 IUIaThl 3a
AJIEKTPOIHEPTUIO W TIUIAThl 3a WHTEpHET. [IpumepHas mnorpebisgemas MOIIHOCThH
koMmrbioTepa paBHa P = 0.3 kBt/u. [lmata 3a BBICOKOCKOPOCTHOE WHTEpHET-
coenunenue coctaBuwia S, = 300 pyO./mec. Torma mpu 8-yacoBoM pabodem nHE

HaKJIaAHBIC PaCxXodbl COCTABJIAIOT:!

T,
Cyaxn = 8- (Tp ) P) “Son t p/30 " Sy (26)

rae S,; = 5.8 py0 / kBT - 4 — yjenbHas miara 3a 3J€KTPO3HEPTHIO.
Takum obpazom, C, ., coctaBuiu 71,76 pyO. mist pykoBoautens u 2583,36

pyO. 1 MHXKEHepa U O0IIHe HaKIaIHbIE PacX0abl COCTaBmIM 2655,12 pyo.
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B wurore mo OOKET HAYYHOrO HCCIEAOBAHUS COCTOMT M3 MAaTE€pUabHBIX
3aTpaT, OCHOBHOM 3apabOTHOW TMJaThl WICHOB MPOEKTHOM TPYMIbI, HX
JIOTIOJIHUTEIBHOM  3apaOOTHOM IJIaThl, OCHOBAaHHBIX Ha 3apabOTHOM IUIaTe
OTYHUCIICHUH BO BHEOMO/KETHbIe (OHABI W HaKIAAHBIX pacxonoB. MTorosbrit
MUHUMAaJbHBIN OIOKET 3aTpaT Ha HAYyYHO-UCCIIEIOBATENIbCKUM MPOEKT IMPUBENEH B
tabnuie (Tabnuna 16).

Tabnuna 16. Pacuet Oromxera 3arpat HU

HanmenoBanue crateu Cymma, pyo0.
MatepuanbHbIe 3aTpaThl 6600
OcHoBHas 3apabotras rurata | 78320,7
JlononHuUTEIbHAS 3apabOTHAS

9398,49
iaTa
OTtuncieHus Bo 26491,20
BHEOIOKETHBIC (hOH/IBI
Haxknannsie pacxoibl 2655,10
bromxer 3atpar HA 123465,49

Takum 00pa3zom, MUHUMAaIbHBIA OIOJKET 3aTpaT HAYYHOIO HCCIEIOBAHUS
coctaBuT 123465,49 py0, U3 KOTOPBIX MaTepuagbHbIe 3aTpaThl B pazmepe 6600 pyo.,
OCHOBHasl 3apaboTHas 1iaTta B pazmepe 78320,70 py0., nonoiHUTENbHAS 3apaboTHas
mata B pasmepe 9398,49 py0O, oCHOBaHHBIE HA HUX OTYHCIICHUS BO BHEOIOIKETHBIC

donapl B pazmepe 26491,20 py0., a Takxke HaKJIagHbIE PacXojsl B pazmepe 2655,10

pyo.

4.4 OnpenesieHue pecypcHoii (pecypcocoeperaroeii), puHaAHCOBOM,
OI0’KETHOM, CONMATILHON U IKOHOMHUYECKOH 3P PeKTUBHOCTH UCCIEA0BAHUS

Onpenenenue  3G(EKTUBHOCTH  MPOUCXOJAUT HAa  OCHOBE  pacuera
WHTETPALHOTO  TOKa3aTens dA(OQPEKTUBHOCTH HAy4yHOTO ucchefoBaHus. Ero
HaXOXXJICHUE CBS3aHO C OMNPEICICHUEM JIByX CPEIHEB3BEIICHHBIX BEIUYMH:
(buHaHCcOBOM 3P (HEKTUBHOCTH U pecypcorhHEKTUBHOCTH.
WuTerpanbHbiii moka3arenab (GUHAHCOBON 3(P(HEKTHBHOCTH HAYYHOTO HCCIICTOBAHUS
MOJy4aloT B XOJ€ OIEHKH Oropkera 3arpaT Tpex (wim 0oJsiee) BapUaHTOB
WCIIOJIHEHUSI HAYYHOTO WcclenoBanus. /s 3Toro HamOOJIBIIUN WHTETPaIbHBINA

MOKa3aTellb peajn3alud TeXHUYECKON 3aJauyd NMpUHUMAEeTCs 3a 0a3y pacdeTa (Kak
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3HaMeHaTeJ'IB), C KOTOPbIM COOTHOCHUTCA (bHHaHCOBBIe 3HA4YCHUS 110 BCCM BapHaHTaM
HUCITIOJTHCHMA.

WuTerpanbHblil GUHAHCOBBIN MOKa3aTeIh pa3pabOTKU ONPEIesSeTCs Kak:

I ueni __ D pi 27
puHp - @ 1 ( )
max
ucn.i ~ (% .
rze | — HHTerpaibHbIN (PUHAHCOBBIA TOKA3aTeNb Pa3paboTKu,;

() pi CTOMMOCTE I-T0 BapHaHTa UCIIOJTHCHUSA,

CDmaX— MaKCHUMaJIbHas1 CTOUMMOCTD MCITOJIHCHUS HAYUYHO-HUCCIICA0BATCILCKOI'O

IIPOCKTa (B T.4. aHaJ'IOFI/I). 3a MaKCcUMaJbHO BO3MOKHYIO CTOUMOCTDH MCITIOJIHCHUA

npumem 150000 pyO.

WHTerpanbHplii  MoKa3aTelb pecypcod(dPEKTUBHOCTA BApUAHTOB  HMCIOJHEHUS

00BeEKTa HCCIICOAOBAHUA MOKHO OIIPCACIUTD CICAYIOIINM 06p330M:
1. =Y a b, (28)

rae |, — mHTerpanbHBIA TMOKazaTenb PecypcodpPEKTHBHOCTH Ul i-ro BapuaHTa

UCIIOJIHEHUSI pa3pabOTKU;

a, — BecoBoi kod(uImeHT i-ro BapraHTa UCIIOTHEHHS pa3paboTKy;

a P -
b; : b _ Ganbnas OIICHKA I-TO BapuaHTa UCTIOJHEHUS pa3paOOTKU, YCTAHABIMBACTCS

AKCTIEPTHBIM IMYTEM MO BBIOPAHHOM IIKAJI€ OICHUBAHUS,
N — YKCJIIO ITapaMeTPOB CPABHEHUS.

Pacuet unTerpanpHoro mokasarens pecypcodpdekruBHoCTH NpeAcTaBicH B Tabmuie

17.

Tabnuia 17. Pacuer unTErpanbHOTO OKa3atess pecypcodPpHeKTHBHOCTH.

Kpurepun BecoBoii Ouenka MaxkcumainbHas
kodpurmeHT OIIEHKA
rapamMmeTpa
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Craructuueckas 0,2 5 5

3HaYUMOCTD
Tpebyet HanmUuus 0,25 5 5
UCTOPUYECKHX JaHHBIX

[Tpocrora mpumenenus | 0,15 4 3)
KonkypenTocnocodHocts | 0,25 4 5

(c IpyrumMu MOJEISIMU)

BosmoxHOCTE 0,15 3 5

IMPUMCHCHUA JTIOOBIM

IpeaAnpUsITHEM
HUTOTO: 1 i3 :

| e =0,2-5+0,25-5+0,15-4+0,25-4+0,15-3=4,3; (29)
l.=02-5+0,25.5+0,15.5+0,25.5+0,15.5=5; (30)

WuTerpanbHbiii noka3arenb 3(Q()EKTUBHOCTH BapUaHTOB HMCIOJHEHUS pa3paboTKH (
l..) onpeaensieTcs Ha OCHOBAaHHUH MHTErPabHOTO MOKa3aTes

pecypcodd(HEeKTUBHOCTH U MHTETPAIIBHOTO (PMHAHCOBOTO MOKa3aTes no popmyie:

| I
__ " p-ucnl I " p-ucn2 U ) (31)

uend uenl ! uen2 ucn.2 T'Z[
punp punp

CpaBHEHHE HHTETPAIBHOTO IMOKa3aTensl 3(P(GEKTUBHOCTH BapUaHTOB WCIIOJHEHUS
pa3pabOTKH TO3BOJUT OINPEACIUTh CPAaBHUTEIbHYIO 3(PGEKTUBHOCTh IMPOEKTA H
BBIOpaTh HanboJjee 1e1eco00pa3HbIi BapHaHT U3 MpeyioKeHHbIX. CpaBHUTEIbHAS

3¢ dexTuBHOCTD pOeKTa (Dp):

9, = b (32)

cp
ucn.2

Tak kak HcCiIeqOBaHUE BBIIOJIHEHO B OJHOM BAapHAHTE HUCIOJHEHHS, PACCUUTAEM
UHTErpaJbHBI  TOKa3zaTelb  3(P(EKTUBHOCTH  OTHOCUTEIBHO  MaKCHUMAalbHO
BO3MOXHOTO BapuaHTta. CpaBHUTENbHAs 3(()EKTUBHOCTh Pa3paOOTKHU MPEACTABICHA

B TaoOmune 18.
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Ta6nuna 18. CpaBuutenbHas 3¢ HEKTUBHOCTH pa3padOTKH

IToka3arenu Ucn.1 Hcn. max
WuTerpanbHblil PUHAHCOBBIN MOKa3aTeNb 0,89 1
WHTerpanbHbli oKa3aTesb

4,45 3)
pecypcodpHeKTUBHOCTH pa3pabOTKu
WHTerpanbHbIN IOKa3aTENb

5 5
3 PeKTUBHOCTH
CpaBHUTENBHBIN MOKa3aTeIh
1

aPekTUBHOCTH

WuTerpanbHblil IoKa3aTellb pecypco3PPekTUBHOCTH pa3pabOTKU JAHHOTO IPOEKTa
coctaBisieT: 4,45, 4TO MO3BOJISET MOHATh, YTO BbIOpaH OoJiee 3(h(PEeKTUBHBINA BapUaHT
pELICHMS IOCTAaBJIEHHON B Hay4YHO-UCCIEA0BATENIbCKOM paboTe TEXHUYECKON 3aaun
C mo3uIuu GUHAHCOBOM U pecypcHOM 3 (PEKTUBHOCTH.

4.5 BuiBOABI

BoeiBosbl 1o rinaBe «®UHAHCOBBIM MEHEIKMEHT, pecypcodPEeKTUBHOCTh U
pecypcocOepeKeHHE:

1. Omnpenenensl NOTEHUUATbHBIE TOTPEOUTETN PE3YIHTATOB UCCIEIOBAHUS
— pe3yabpTaThl JaHHOW paboThl OyayT Hanbosee NpUBJIEKaTENIbHbI IPEUMYILECTBEHHO
TUTst 0AHKOB, MyOJIMYHBIX KOMITAHUN U YITPABJISIONINX KOMIAHHH.

2. IlpoBenmeH aHanm3 KOHKYpPEHTHBIX pemieHuil. CrenaH BBIBOM, O TOM, YTO
mozaens KMV mo MHOrMM mokasaresnsiM siBJIsieTCsl 0oJiee MpearnoYTUTEILHON, YeM
KJIaccudeckasi Mmoziesib MeproHa.

3. BoiaBreHsl cuiibHblE U ciaOble CTOPOHBI HAayYHO-HCCIIEAOBATEIBCKOTO
IpOEeKTa, a TAaKKe €ro BO3MOXKHOCTU M BEpOsATHBIE yrpo3sl mpu nomouu SWOT-
aHanu3a.

4. OmnpeneneHa  CTENEHb  TFOTOBHOCTM ~ HAYy4YHOro  MpOEKTa K
KOMMEpIMAIN3allui: COIJIACHO MOJYYEHHBIM pe3yjbTaTaM, MOXXHO CKa3aTb, YTO
NEPCIIEKTUBHOCTD JAHHOM pa3pabOTKHU BbIIIE CPETHETO.

5.  OmnpeneneHsl CTPyKTypa W mepedeHb padOT, BBIMOJHAEMBIX paboueit
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rpymnmoi. OmnpeneneHa TPyJAOEMKOCTh BBITIOJHEHUS pabOT, HA OCHOBE BPEMEHHBIX
nokasareiei Mo KaXJAOoW M3 MPOU3BEACHHBIX PAOOT OBLI MOCTPOCH KaJeHAAapHBIN
iaH-rpaduK, MOCTPOCHHBIN Ha OCHOBE JUarpaMmsbl ['aHTTa.

6. bbu1 paccuntan OromKeT 3aTpaT HAYYHOTO HCCIIEAOBAHUSA, KOTOPBIN
BKJIIOUMJI CIICAYIOIIME CTaThU PacxojOB: MaTepHalibHbIE 3aTpaThl B pazmepe 6600
py0., ocHOBHas 3apaboTHas Iiata B pasmepe 78320,70 pyO., MOMOJHHUTEIbHAS
3apaboTHas miata B pasmepe 9398,49 pyO, ocHOBaHHBIE Ha HUX OTYHCIICHHS BO
BHEOMOKeTHRIE (oHABI B pazMmepe 26491,20 py0., a Takke HaKJIaJHbIC PAcXOJIbl B
pazmepe 2655,10 py6. ToroBsiil 610KET 3aTpaT HAYYHOT'O UCCIEAOBAHUS COCTABUII
123465,49py0.

/. VHTerpanbHbIi TOKa3zaTellb  pecypcodPdEeKTUBHOCTH  pa3pabOTKH
JJAHHOTO TIPOEKTa cocTaBisieT: 4,45, 4TO MO3BOJSET MOHSATH, YTO BBIOpaH Ooliee
(G (EKTUBHBIN BapuUaHT pEIIEHUs TOCTABICHHOW B HAy4YHO-HUCCIEI0BATEIbCKOM
paboTe TEXHUYECKOU 3a7a4u ¢ MO3ULIMU (PUHAHCOBOW U pecypCcHOM d(PPEKTUBHOCTH.

Ha ocHoBaHuM Bcero BbIIIE NEPEUMCIECHHOTO MOXHO CJIeJaTh BBIBOJ, YTO
JMaHHas pa3pab0TKa OICHKHM KPEOUTHBIX PEUTHHTOB KOMIIAHUW  SBJISETCS

KOHKYPEHTOCIIOCOOHBIM U Pecypcod(P(PEKTUBHBIM PEILIEHUEM.
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3AKJIIOYEHUE
1. TloctpoeHa Mofenb OLUEHKHA KPEIUTHBIX PEUTHHTOB KOMMAaHWN He(TEra3oBOi
orpaciu Poccun, a Takke IO PUCK HEWUTpPaAIbHBIM BEPOSTHOCTSIM pPAaCCUUTaHBI
BEPOATHOCTH J€(OIITOB.
2. Pa3paborana coOcTBEHHass cucTeMa OLIEHKH BEpOATHOCTEH 1e(oJITOB AJis
npeanpusaTHii HedTerazoBon oTpaciu Poccuu;
3. IlpoBeneno cpaBHEHHE TOJYyYEHHBIX PEUTHHTOB KOMMIaHUM HedTerasoBon
oTpaciu Poccnn ¢ peiTHHIaMu OT MUPOBBIX PEUTHHIOBBIX areHTCTB. [lomydeHHbIe
KPEIUTHBIE PEUTUHIU MOTYT OBITh UCIOJI30BaHbl B LEISAX PUCK-MEHEIKMEHTA, IPH
ONpEJEICHUN CTOMMOCTH KPEAMTOBAHMS, a TaKKE MOIYT OBITb MPUMEHEHBI K
KOMIIaHUSM, HE HUMEIOUIUM PEUTHUHIOB MEXKAYHAPOIAHBIX ArcHTCTB. YIIy4IlIEHHUE
MOJIENIA MOKET OBbITh OCYIIECTBIEHO, K MPUMEpPY, IyTEM BBEACHUS SKCHEPTHBIX

MapaMeTpoB JIsl KOPPEKLIMK Ha OTPACIEBOU PUCK.
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Assessment of credit ratings of Russian oil and gas companies
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The fall in global demand and prices for energy resources, especially oil, in the
past years, the observed decline in the growth of the Russian economy, excessive
volatility in foreign exchange markets and the rise in the cost of imported goods have
caused a sharp increase in the number of unprofitable companies and their frequent
bankruptcies. Historically, one of the main companies forming the current Russian
economy is oil and gas producing corporations.

In modern conditions, the question of ensuring the stable functioning of
companies in a complex, constantly changing macroeconomic situation is acute. It is
necessary to analyze the current financial condition and investment attractiveness, as
well as assess the stability and efficiency of the largest, system-forming companies.
Due to the increased credit risks of the financial system, there is a need to improve
existing and introduce new methods of assessment and management. These methods
and models form the basis of a modern risk management system that ensures the
successful functioning of any financial institution. In these conditions, it is relevant to
include models for assessing the probability of default of borrowers in the system of
credit analysis. As part of this approach, it is necessary to calculate one of the key
components of credit risk, the probability of default.

The following factors have contributed to the development of credit risk
assessment practices over the past 30 years:

a. Significant growth in the debt market

b. the Emergence of new financial instruments-credit derivatives;
c. jJunk bond market Development;

d. Increased competition in the corporate Finance market.

The most striking manifestation of credit risk is default-non-fulfillment by
counterparties due to inability to meet the terms of a credit agreement or market
transaction. Therefore, the category of credit risk includes, first of all, losses related
to the counterparty's Declaration of default. Methods for assessing credit risk based
on stock market quotations were considered in Merton's research. Accounts payable

and capital in this approach are considered as claims that can be applied to the value
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of the firm. At the same time, the theory of options pricing is used to determine the
fair price.

1. Methodological overview

1.1. Basic concepts and definitions, the essence of credit risk and default.

Traditionally, credit risk is defined as the risk that the borrower fails to fulfill
or improperly fulfills its obligations under an agreement with the lender. This type of
risk is also called default risk. The following situations are usually considered as
default:

e Dbankruptcy;

e inability of the borrower to repay the debt and / or pay interest due to lack of
necessary funds;

e a moratorium on debt service;

e delayed payments beyond the grace period,;

e unilateral refusal of the borrower to fulfill its obligations to creditors;

e debt restructuring (reduction of the principal amount of the debt and the
amount of interest income, while extending the debt repayment period).

The most striking manifestation of credit risk is default — non-performance by
counterparties due to inability to meet the terms of a credit agreement or market
transaction. Therefore, the category of credit risk includes losses related to the
counterparty's Declaration of default. Also, credit risk includes losses associated with
a downgrade of the borrower's credit rating, since this usually leads to a decrease in
the market value of its obligations and losses in the form of lost profits due to early
repayment of the loan by the borrower.

The probability of default of a counter party can be estimated based on
published credit ratings, which, in turn, are assigned by agencies based on the results
of analysis of financial statements of enterprises, that is, the most important analytical
coefficients calculated from accounting data. A credit rating is an assessment of
credit risk based on a quantitative assessment of various factors (business, financial
condition, collateral) and the distribution of their influence on the quality of a credit

project.
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1.2. Overview of methodological approaches to assessing financial stability

Assessment of financial stability of companies has been gaining popularity
since the mid-twentieth century, when the active formation of international financial
markets began. Since then, hundreds of studies have been conducted on the financial
stability of companies and a set of methodological guidelines for assessing the
financial stability of companies has been formed.

In the second half of the 90's, financial institutions proposed credit risk models
aimed at measuring potential losses, with a predetermined confidence probability that
a portfolio of financial instruments may incur over a certain time horizon.

These models include the CreditPortfolioManage (KMV, 1993, 1999), CreditMetrics
(RiskMetrics Group, 1997), CreditRisk+ (CSFP, 1997), and CreditportfolioView
(McKinsey's, 1997, 1998) models.

In contrast to the market value-at-risk indicator, the assessment of such an
indicator for credit risk has two difficulties: the distribution of returns in assessing
market risk is normal, while credit risk is far from it. When assessing credit risk,
intervals of much longer duration are used than when assessing market risk. While in
reality, the distribution of changes in the value of a security with changes in the yield
of risk is not normal. This is due to the fact that with an increase in the credit quality
of debt obligations, their value rises very slightly compared to the fall in value when
the credit quality deteriorates.

The Bank's credit risk can be defined as the maximum expected loss that can
occur with a given probability over a certain period of time as a result of a decrease in
the value of the loan portfolio, due to partial or complete insolvency of borrowers by
the time the loan is repaid.

The Bank's credit risk includes the risk of a specific borrower and the risk of a
portfolio.

e Credit risk is the risk of non-payment by the borrower (Issuer) of the principal
debt and interest due to the lender (investor) within the term set by the terms of
the security issue (bonds, Deposit and savings certificates, promissory notes,

government obligations, etc.), as well as on preferred shares (in terms of fixed
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obligations to pay dividends). The source of credit risk within this definition is

a separate, specific borrower.

e Credit risk is the probability that the value of a part of the Bank's assets,
represented by the amount of loans issued and debt obligations purchased, will
decrease, or that the actual return on this part of the assets will be significantly
lower than the expected settlement level. In this case, the source of credit risk
is the Bank's loan portfolio as a set of credit investments.

To assess credit risks effectively, it is important to choose the right method for

assessing the creditworthiness of the borrower and the Bank's loan portfolio.
Risk is an assessment of potential (maximum possible) losses that may be incurred by
a Bank, insurance company, pension fund, or mutual fund engaged in certain
financial activities. For the institutional investor as a whole, these maximum possible
losses should not exceed a certain amount. Otherwise, there is a potential for financial
instability.

The importance of risk management lies in the ability to predict to a certain
extent the occurrence of a risk event, and take the necessary measures in advance to
reduce the size of possible adverse consequences. In order to manage risk, it is
necessary to have a quantitative assessment of it, i.e. to be able to measure the
probability of occurrence of adverse events and the amount of losses associated with
them.

This chapter reviews the valuation of corporate debt in a perfect market setting
where the machinery of option pricing can be brought to use. The starting point of the
models is to take as given the evolution of the market value assets and to view all
corporate securities as contingent claims on these assets. This approach dates back to
Black and Scholes (1973) and Merton (1974) and it remains the key reference point
for the theory of default table bond pricing.

Since these works appeared, the option-pricing machinery has expanded
significantly. Nowadays, we have a rich collection of models with more complicated
asset price dynamics, with interest-rate-sensitive underlying assets, and with highly

path-dependent option payoff profiles. Some of this progress will be used below to
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build a basic arsenal of models. However, the main focus is not to give a complete
catalogue of the option-pricing models and explore their implications for pricing
corporate bonds. Rather, the goal is to consider some special problems and questions
which arise when using the machinery to price corporate debt.

First of all, the extent to which firm’s owners may use asset sales to finance
coupon payments on debt is essential to the pricing of corporate bonds. This is
closely related to specifying what triggers default in models where default is assumed
to be a possibility at all times. While ordinary barrier options have barriers which are
stipulated in the contract, the barrier at which a company defaults is typically a
modeling problem when looking at corporate bonds.

Second, while we know the current liability structure of a firm, it is not clear
that it will remain constant in the remaining life of the corporate debt that we are
trying to model. In classical option pricing, the issuing of other options on the same
underlying security is usually ignored, since these are not liabilities issued by the
same firm that issued the stock. Of course, the future capital-structure choice of a
firm also influences the future path of the firm’s equity price and therefore has an
effect on equity options as well. Typically, however, the future capital-structure
changes are subsumed as part of the dynamics of the stock. Here, when considering
corporate bonds, we will see models that take future capital-structure changes more
explicitly into account.

Finally, the fact that we do not observe the underlying asset value of the firm
complicates the determination of implied volatility. In standard option pricing, where
we observe the value of the underlying asset, implied volatility is determined by
inverting an option-pricing formula. Here, we have to jointly estimate the underlying
asset value and the asset volatility from the price of a derivative security with the
asset value as underlying security. We will explain how this can be done in a Merton
setting using maximume-likelihood estimation. A natural question in this context is to
consider how this filtering can be used for default prediction in principle.

This chapter sets up the basic Merton model and looks at price and yield

implications for corporate bonds in this framework. We then generalize asset
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dynamics (including those of default-free bonds) while retaining the zero-coupon
bond structure. Next, we look at the introduction of default barriers which can
represent safety covenants or indicate decisions to change leverage in response to
future movements in asset value. We also increase the realism by considering coupon
payments. Finally, we look at estimation of asset value in a Merton model and
discuss an application of the framework to default prediction.

We will now look at a practical use of this methodology in default prediction.
In any practical use we will have to live with the assumption behind the model being
violated. In a sense, the fact that there is an estimation problem is already breaking
with the assumption of the option-pricing model that the option can be hedged by
trading in the underlying security. If the underlying cannot be observed, how can it be
used for hedging? While this is a valid, although technical, argument, it is a problem
which is completely dwarfed by other practical issues, which we will model shortly.
We could of course also argue that the equity value is an equilibrium price, reflecting
information known to analysts and investors, and as such it is the best estimate for the
asset value.

Let us consider which option model to use. A company’s balance sheet is
typically a lot more complicated than is assumed in the Merton model and the Black—
Cox model, even if we include differences in seniority. Bonds have covenants and
may, for example, be callable; the firm may issue warrants, and so forth. In empirical
studies we often discard from the sample those firms which have a complicated
capital structure to get a “clean” dataset. But this of course will not work when we
have to deal with concrete cases.

The model KMV (PortfolioManager)

The Credit Manager model was developed by KMV in 1993, and was further
developed in 1999 with the name of the KMV model. The KMV model is based on
an approach similar to CreditMetrics. However, it uses its own model for predicting
the probability of default, called EDF (expected default frequency).

Two assumptions impair the accuracy of the CreditMetrics/CreditVaR model:

first, all firms within the same rating class have the same default rate, and second, the
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actual default rate is equal to the historical average default rate. The same
assumptions apply to transition probabilities. In other words, credit rating changes
and credit quality changes are identical.

In reality, this cannot be the case, since default rates are continuous, while
ratings are adjusted in a discrete way, simply because rating agencies spend time to
increase or lower the rating of companies whose default risk has been changed. KMV
has shown through modeling that the historical average default rate and transition
probabilities can deviate significantly from actual norms. In addition, the KMV
model has demonstrated that significant differences in default rates can exist within
the same bond rating class, and overlap the default probability ranges. For example,
let us assume that BBB and AA rated bonds have the same default probability. Unlike
CreditMetrics/CreditVaR, KMV does not use Moody's or Standard & Poor's to assign
the probability of default, which depends only on the Issuer's rating. Instead, KMV
gets the actual probability of default as an EDF indicator (the expected number of
defaults) for each Issuer, using the Merton (1974) structural model as the basis. EDF
Is a specific indicator for each issuing company. EDF can be viewed as the company's
"top rating" regarding the risk of default, instead of the more conventional "normal
rating" offered by rating agencies that rely on the letters AAA, AA, etc.

Unlike CreditMetrics/CreditVaR, the KMV model does not provide explicit
reference information about transition probabilities, which, in the KMV
methodology, are already included in the EDF estimate. Indeed, each EDF value is
associated with a distribution curve and an implied credit rating. The KMV model
evaluates credit risk using the Merton model (1974). Thus, the credit risk is
essentially determined by the dynamics of the company's asset value. By knowing the
current capital structure of a firm (i.e. the composition of its liabilities: shares, short-
term and long-term liabilities, bonds, etc.), and by determining the probability
process for the asset value, you can find the actual probability of default over any

period of time, 1 year, 2 years, etc.
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The KMV model is best suited for companies whose assets are valued in the
form of stock market value. Information included in the market price of assets and the
firm's financial statements is used to determine the probability of default.

As in most models for assessing the credit risk of corporate debt instruments, the
KMV model assumes that the distribution of changes in the value of the firm's assets
is lognormal. This assumption is quite significant and in general, according to
research, is adequate for most companies, except when the firm's assets are in a state
of merging, acquisition or restructuring.

The KMV model uses a four-step procedure to monitor changes in the credit risk
of firms whose securities are sold and purchased openly.

1. The DPT default point is Defined, which is then used in calculations.

2. The default Point is used to link the cost of capital and the volatility of capital, and
then — to determine the value of the firm V and volatility o.

3. Then, based on the obtained values, the number of standard deviations to the
default point or the distance to default (distance to default) DD is determined, i.e.
to the point at which the value of the firm's assets falls below the DPT.

4. Further, the KMV database is used to determine the percentage of firms with the
same distance to default that actually defaulted within one year. This will be the
expected default frequency or EDF (expected default frequency).

First step. Determining the default point DPT

The first step is to try to simplify the existing debt structure and replace the real
debt with some "equivalent" debt with a zero coupon. Since the concept of

"equivalence" is ambiguous, there are various options for substitution. For example,

instead of real debt, you can enter into consideration a bond with a zero coupon and a

duration that is equal to the duration of real debt.

The KMV model assumes that DPT is the sum of the face value of short-term

(<1 year) payables and 50% of the face value of long-term payables.

Second step. Determining firm value V and volatility o

A conditional requirement in the approach to evaluating corporate securities is

that the market value of the firm's assets is distributed lognormally, that is, the return
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on the asset follows a normal distribution. These assumptions are quite justified.
According to its own empirical research, KMV has shown that the actual data is
consistent with this hypothesis. In addition, the asset's return distribution is stable
over time. If the firm sold all its debts, the task of assessing the market value of the
firm's assets and their volatility would be straightforward. The value of the firm's
assets would simply be the sum of the market values of the firm's debts, and the
variability in asset returns could simply be derived from the historical time series of
recreated asset values. However, this is not achievable for most companies.
To describe the model, KMV assumes that the capital structure is made up only of
shares, short-term debt that is considered equivalent to cash, long-term debt that is
assumed to be infinite, and convertible preferred shares

With these assumptions, you can get the share price, Vg, and its variability o
where K is the financial leverage ratio in the capital structure, c is the average coupon
payout, and r is the risk — free interest rate.
If o were defined, like the stock exchange rate, we could find, simultaneously for
and og. But the instantaneous volatility of a stock, o, is relatively fickle, and in fact
highly sensitive to changes in asset values, and there is no easy way to measure
accurately o from market data. Since only the share price, VE, is determined, we can
step back from V,, and rewrite it as Va = h(Ve .00, K ,C, T)
To test the model for o5, KMV uses a similar technique.
Third step. Determining the distance to default

In this approach, default or bankruptcy occurs when the value of assets falls
below the value of the firm's debts. Default is different from bankruptcy, which
corresponds to a situation where a firm is liquidated and the proceeds from the sale of
property are distributed among different holders of claims, according to a certain
priority. Default is a case when a firm misses a coupon payment and/or principal
payment in the long-term period. KMV, using the example of several hundred
companies, has noticed that default occurs when the value of assets reaches a level
somewhere between the value of full debts and the value of short-term debt. The loss

of accuracy may arise from factors such as the abnormality of the asset's return
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distribution, and simplification assumptions about the firm's capital structure. In
addition, the company's condition may be further worsened by the fact that there are
unknown outstanding obligations that, if not paid, may unexpectedly increase debts,
reduce the cash used to repay promised payments. For all these reasons, KMV
performs an intermediate phase before calculating the probability of non-payment.
Figure 4 shows KMV calculating an index called the "distance to default” (DD) — the
number of standard deviations between the average value of the asset value
distribution, and the critical threshold, the "default point"”, set in the face value of
current debt, including short-term debt over a certain period of time, plus half of
long-term debt. Formally, DD can be calculated as follows:

e STD-short-term liabilities

e LTD-long-term liabilities

e DPT is the default point=STD + 1/2 LTD

Figure 4. Distance to default

DD is the distance to default, which is the ratio of the distance between the
expected value of the asset in 1 year, E(V1), and the default point , DPT, to the
standard deviation of the future return of the asset.

E(V,)- DPT
% (33)
Given the assumption of a lognormal distribution of the asset's value, DD, has

DD =

the standard deviation of the asset's return=1 for the time period T
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where Vj is current market value of assets, DPT point of default for the time period
T, n expected return on assets, o recalculated for 1 year variability of the asset.
It follows that the shadow area below the default point is equal to N (—DD).
Thus, the third step calculates what the fall in the value of the firm's assets should be
in order to declare a default. The idea of expressing this value in terms of standard
deviations is necessary for the possibility of comparing different firms with each
other. This task is not possible if the comparison is made, for example, as a
percentage. Let us assume that firm A registered a 75% drop in asset prices before
default, and firm B registered only a 50% drop in asset prices.

Does this mean that firm A has a higher probability of default? It is not
necessary, because the volatility of firm A may be significantly higher, and this will
mean that a 75% drop in value for firm A is more likely than a 50% drop for firm B.
Thus, conversion to terms of volatility (standard deviations) is necessary for
comparability of the results of observations.

Fourth step. Determining the expected default frequency or EDF (expected
default frequency)

Finally, the last step leads us to empirical data. We can compare statistics and
determine how many firms are in a similar situation, i.e. having the same distance to
default in terms of volatility, actually defaulted. Statistical data (EDF) is the main
content of the KMV model.

The transition from the distance to default to the probability of default is based
on a review of the expected frequency of default, which is estimated as follows. We
consider several statistical samples of companies with approximately the same
distance to the DD default over a certain period of time. The number of companies

for each sample that defaulted during this period is determined.
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Based on EDF, a financial institution can build its own rating system, which is
quite relevant for emerging markets, where most issuers do not have a rating of world

agencies.
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