TOMSK TOMCKWNWN
POLYTECHNIC NONMUTEXHUYECKUN
UNIVERSITY INIBB YHUBEPCUTET

MWHWCTEPCTBO HaYKM 1 Bbiclero o6pa3soBaHuA Poccuinckon Oegepaunn
depepanbHoe rocygapcTseHHOE aBTOHOMHOE
obpasoBaTesibHOe yupexkaeHune Bbicliero o6pasoBaHua
«HauunoHasbHbIN ncciefoBaTeibCKnin TOMCKMIA MONUTEXHUYECKNI YHUBepcuTeT» (TITY)

IIxona UmkeHepHAas MIKOJIA SASPHBIX TEXHOJOTHH
Hanpasnenue noarorosku 01.04.02 «[puknanHas MaTeMaTuka u MHOOPMATHKA
Otnenenne mkodbl (HOLL) sxkcnepumeHTabHOM DU3UKH

MATUCTEPCKASA JTMCCEPTAIIUA

Tema pa6oTsl

MHuoromepHblii JTMCKPMMHHAHTHBIN aHAJIM3 GUHAHCOBOI YCTOHYHUBOCTH NPEANPUATHIH

YJIK: 519.237:004.93:658.14

CryneHt
I'pynna [0 (0] Hoanuch Jara
0BM91 3anpuranoBa Bepa AsekcanapoBHa
PykoBogutens BKP
J0KHOCTD [5(0] Yuenas crenenb, Moanucey Jata
3BaHUE
JoueHT Kpurxuii O.J1. K. ¢.-M. H.,
JIOIIEHT

KOHCYJBbTAHTHBI 110 PA3JAEJIAM:
ITo pazneny «®UHAHCOBBI MEHEIKMEHT, pecypcod(PhEeKTHBHOCTH M PECYpCOCOEPEIKEHUE

J0/KHOCTH [(%(0] Yuenas crenens, Moanucey JaTa
3BaHHe
JlomeHT Kucenena E.C. K. 3. H.,
JOILICHT
IIo pasacity «COI_II/IaJ'IBHaSI OTBCTCTBCHHOCTB»
JokHocTh [)5(0] Yu4eHnas creneHb, Moanuch Jlata
3BaHue
JlomeHT AntoneBnu O. A K. 0. H.,
JOILICHT
JONMYCTUTH K BAIIUTE:
Pykosoauteas OOII ®UO Yuenasi crenens, Hoamucs Jara
3BaHue
[Tpodeccop Tpudonor A.I1O. a. g.-Mm. H.,
npodeccop

Tomck — 2021 r.



IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHUSA

Kox PesynbTat 00y4ueHus
pe3yibTara ¥ b
TK(Y)-1 Crioco0eH IpoBOANTH HAYYHBIE UCCIIEIOBAHUS U IIOJIyYaTh HOBBIC HAYUHBIE U IPUKIIAHbIC
Pe3yIbTaThl CAMOCTOATENFHO U B COCTAaBE HAYYHOTO KOJIJICKTHBA
TK(Y)-2 CriocoOeH MpoOBOOUTH MOKMCK M aHAJIM3 HAYYHOM M HAy4YHO-TEXHHUYECKOW JIMTEPaTyphl I10
TeMaTUKe MPOBOJIUMBIX UCCIIEIOBAHUI
TK(Y)-3 Cnocoben pa3pabaTblBaTh W aHAIM3UPOBATH TOKA3aTEM KadecTBAa HH(POPMAITHOHHBIX
CHCTEM, UCIIOJIb3YEMbIX B IPOM3BOICTBEHHON AEATEILHOCTH
TTK(Y)-4 Crioco0eH m1aHupoBaTh HAYYHO-UCCIIE0BATENBCKYIO NESITEIbHOCTD, aHAJTU3UPOBATh PUCKH,
YIPaBIATH MPOEKTaMH, YIPABIATH KOMaHIOH MPOEKTa
TK(Y)-5 CrnocobeH K TIpPErojaBaHHUI0O MaTEeMaTHYECKUX JUCIUIUIMH W WH(QOPMATHKHA B
00pa3oBaTeIbHBIX OPTaHU3AIUIX BBICIIEr0 00pa30BaHUs
MK (Y)-6 Crioco0eH MpOeKTHPOBAaTh M OPraHU30BBIBATH YUYEOHBIM IMPOIECC MO 00pa30BaTENbHBIM
IporpaMMam ¢ MCIOJb30BaHUEM COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
OIIK(Y)-1 | CnocobeH pemaTh akTyaiabHbIE 3a7a4ll QyHIAMEHTATBHON U NPUKIaJHONH MaTeMaTHKH
OTIK(Y)-2 CriocoOeH COBEpIICHCTBOBATh U PEAIM30BHIBATH HOBBIE MATEMATUUECKUE METOBI PEIICHHS
NPUKJIaIHBIX 3a0a4
OTIK(Y)-3 CriocobeH pa3pabaTbiBaTh MaTeMaTHICCKHE MOJCTH M TPOBOJUTH UX aHATTU3 TIPH PEIICHUH
3a/a4 B 0061acTe MpoheCCHOHANBHOI JIeITeNbHOCTH
CriocobeH KOMOWHHpOBaTH W  aJanTHPOBAaTh CYIIECTBYIOIIHE HH(YOPMAIOHHO-
OIIK(Y)-4 | KOMMyHHKAIIOHHBIE TEXHOJOTHH I pelIeHHus 3afad B 0O0NacTH MpodecCHOHATBHON
JIESATEIbHOCTH C YIeTOM TpeOoBaHM HH(OPMAIIMOHHOW O€301MacHOCTH
VK(Y)-1 Crioco0eH OCYIIEeCTBISATh KPUTHYECKHH aHalu3 TNPOOJeMHBIX CHUTyalliii Ha OCHOBE
CHCTEMHOI'0 NIOIX0/1a, BhIPA0AThIBATh CTPATETUIO NEHCTBUI
YK(VY)-2 | CnocobeH ymnpaBisaTh IPOEKTOM Ha BCEX 3Tallax ero )KH3HEHHOTO IHUKIIA
VK(Y)-3 CriocobeH OpraHM30BBIBATE U PYKOBOAMTH PaOOTONW KOMaH[bI, BhIpaOaThIBas KOMaHAHYIO
CTPAaTCTHUIO I JOCTUIKCHUA MOCTaBJICHHOM oejin
CriocobeH NpHUMEHSTh COBPEMEHHbIE KOMMYHHMKATHBHBIE TEXHOJIOTHM, B TOM YHUCIIE Ha
YK(Y)-4 | uHOCTpaHHOM (-BIX) s3bIKe(-aX), JUIA AaKaJAeMUYEeCKOTO ©  NPOPECCHOHAIBLHOTO
B3aUMOJICUCTBUS
VK(Y)-5 CriocobeH aHaiM3UpoBaTb M YYUTHIBATH pa3HOOOpasue KyJbTyp B  Ipolecce
MEXKYJIbTYPHOTO B3aUMOIEUCTBHUS
VK(Y)-6 CriocobeH omnpenensTh W PEaln30BBIBATH NPHOPUTETHI COOCTBEHHOM JESTEIbHOCTH H

CIIOCOORI €€ COBCPIICHCTBOBAHU HA OCHOBC CAMOOILCHKH




MuHucTepcTBo 00pa3oBaHus U HayKu Poccuiickoit denepanun
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIbHBIW UCCJIEJIOBATEJIbCKHUI
TOMCKHWHA NMOJIMTEXHUYECKUA YHUBEPCUTET»

HNmxeHepHas 1IKOJ1a IASPHBIX TEXHOIOTHH

Hanpasnenue noarorosku 01.04.02 «IIpuknaanas mareMatuka 1 UHOOPMATUKA)

OT1eneHue DKCIIEPUMEHTAILHON DU3UKHU

YTBEPX/IAIO:
PykoBonutens OOII

Tpudonos A.1O.
(Toamucs)  (Jlata) (®.11.0.)

3AJJAHUE
HA BbINOJIHEHNE BbINYCKHOM KBAJIN(QUKAMOHHOM PadoThI
B dopwme:
Marucrepckon quccepranuu

Crynenry:

I'pynna ouo

0BM91 3anpuranosa Bepa AnekcannpoBHa
Tema paboThI:

MHoromepHblii JMCKPMMHUHAHTHBIN aHAJIM3 GUHAHCOBOI YCTOWYHUBOCTH NPEANPUATHIH

YTBepkJeHa NpUKa30M JUPEKTOopa (gaTta, HOMep) 11.02.2021, Ne 42-30/c

CpOK caavyu CTyA€HTOM BBIIIOJIHEHHOM pa6OTBIZ

TEXHUYECKOE 3A/IAHHUE:

I/ICXO)_]HLIC OJAaHHBbIC K paﬁoTe BYXFaHTepCKI/Ie 6aHaHCbI, OTYCThI O HpI/I6I>IJ'I$IX u Y6BITKaX.

(HaumeHosanue 0bbeKma ucciedo8anus il
NPOEKMUPOBAHUS; NPOU3E0OUMETLHOCHIb UTIU

HaepysKa, pexcum pabomul (HenpepoieHbili,

nepuooudecKull, YUKIUYeckuti u m. 0.);




IHepeyensb momiexammx
HCCJIeIOBAHNIO,
NPOEKTUPOBAHUIO U

pa3padoTKe BONPOCOB

(ananumuyeckuii 0630p No IUMeEPAMypHoIM
UCOYHUKAM C YEblO BbISICHEHUs 00 CIUNCEHULL
MUPOBOU HAYKU MEXHUKU 8 PACCMAMPUBAEMOLL
obacmu; NOCMAHOBKA 3a0ayu UCCAe008aHUs,
codepaicanue npoyeodypuvl UCCie008aHUS,

NPOEeKmMupo8anusl, KOHCmMpyupoearus, 3aKkito4erue

1. O0630p nuTEpaTyphl

2. COop UCXOMHBIX JaHHBIX

3. IToctpoeHre NUHEWHBIX AUCKPUMHUHAHTHBIX MOJIENEH
OLICHKM  (UHAHCOBOM  YCTOWYMBOCTH  He(dTErasoBod  u
3HepreTuyeckou orpacnen Poccnu;

4. [IpoBepka 3HauMMoOCTH KOI(PPHUIMEHTOB MOTYUECHHOMN
MOJIETIH.

5. Pacuér moporoBoro 3HaueHUs

6. ITocTpoeHne pe3yapTHPYIOMIEH MOJAEIH U MPOBEpPKa €€ Ha

BbI6paHHLIX KOMIIaHHUAX

no pabome).
Hepeqem, rpa(bnqeucoro Fpaq)I/I‘ICCKOG MNpEeACTaBICHUC PE3YJIbTaTOB PEIrPpEeCCHOHHOIO
aHajim3a
MaTepHuaJia
(¢ mouyHbIM  yKazaHuem  00A3aMeNbHbIX

uepmediceti)

KOHchIbTaHTbI 1o pasaejgam BbIHyCKHOﬁ KBaJII/I(l)I/IKaIII/IOHHOﬁ paﬁoTbI

Pazgen

KoncyabTanr

DUHAHCOBBII MEHEDKMEHT, Pecypcod3PPEeKTUBHOCTh B PECYPCOCOCPEKEHHE

Kucenesa E.C.

ConmanpHas OTBETCTBEHHOCTD

Anrtonesny O.A.

Pa3nen Ha HHOCTPaHHOM SI3bIKE

Cunopenko T.B.

I[aTa BbIJA4Y4 3aJaHUA HA BbBINIOJHCHHUE BBIHyCKHOﬁ KBaJIH(l)PIKaIIHOHHOﬁ

padéoThI N0 JuHeliHOMY TpaduKy

3agaHue BbIIAJ PYKOBOAUTEb:

J0KHOCTH (1% (0] Yuenas crenenn, 3BaHne Moanucey Jata
JlomeHT Kpuukwuit O.JI. K.(p.-M.H., JOLIEHT
3ana}me NPUHAJI K UCIIOJTHCHHUIO CTYAECHT:
I'pynna ()7 (0] Hoanucey Hara
0BM91 3anpuranoBa Bepa AnekcannpoBHa




_ 3AJIAHME JUISl PA3JIEJIA
«®PUHAHCOBBIII MEHE/KMEHT, PECYPCOD®®EKTUBHOCTH 1

PECYPCOCBEPEXEHHE»
CTylieHTy:
I'pynna ouo
0BM91 3anpuranoBoil Bepe AnekcanipoBHe
Ikosaa HITII Otnenenne mkoiabl (HOL) (060
Yposennb MarHCTpaTypa HanpagsJienue/cnenuanbHOCTb 01.04.02 <<HpI/IKJ'IaHHasI
obpasopariust MaT€MaTuKa U PIH(bOpMaTI/IKa))

Hcxoanblie OaHHBIE K pasaeiay «PUHAHCOBBII1 MCHECIKMCHT, pecprOZ)(l)(l)eKTl/IBHOCTb H

pecypcocoepeKeHue» .

1. Cmoumocmo pecypcos HayuHozo| Cmoumocmv — MAMEPUANbHbIX — pecypco8 U CHeYUdiIbHO20
uccne008amusl (HU): MamepuanbHo-| 060py008aHs ONPedeieHbl 8 COOMBEMCMBUU C PLIHOYHLIMU YEeHAMU
MexXHUUeCcKuXx, onepeemuueckux, | . Tomcka. Tapupuvie cmasku ucnoanumeneii onpeoeneHvl
@unancosuix, UHGOPMAYUOHHBIX u| wmamusim pacnucanuem HU TITY
ueno8eyecKux

2. Hopmvr u Hopmamuevl pacxooosanus| Kosgduyuenmer ons pacuema sapabomuoi niamol.
pecypcos

3. Hcnonvsyemasn cucmema nanocoobnodxcenus,| Koagpduyuenm omuucnenuii 6o enebrodxrcemuvie ponovt 30,2%.

cmaeKku HAN02086, quuCﬂeHuﬁ,
6uc;<0Hmup06aHuﬂ u erdumosayuﬂ

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX UCCICTOBAHUI0, IPOCKTHPOBAHUIO U pa3paﬁoTKe:

1. Oyenxa xommepuecrkozo u unnogayuonnozo| 1.Ilomenyuanvuvie nompebumenu pe3yibmamos UCCLEO08aAHUS,
nomenyuana HTU 2. Ananu3z konxkypeummuoix mexruyeckux pewrenuil;, 3.SWOT — ananus.

2. Paspabomka ycmasa nayuno-mexuuueckoeo| 1.Lleau u pezynomam npoexma, 2.0Opeanuzayuonnas cmpykmypa
npoexma npoexma; 3.Ozpanuienus u QOnyweHus npoeKma.

3. IInanuposanue npoyecca ynpasnenuss HTH: | 1.Cmpyxmypa pabom 6 pamrax HayyHo20 UCCIe008aHUS,
cmpykmypa —u  epagux  npoeedenus,| 2.0npedeiieHue  mpyooOeMKOCHU — 6bINOJHeHUsi — pabom  u
010021cem, pUcKU U OpeaHu3ayusi 3aKYNOK paspabomka epaguka NpogedeHuUs HAYYHO2O UCCLe008AHUs,

3.Pacuem 6r00ocema Hay4Ho - mexuuueckozo ucciedosanus (HTH).

4. Onpedenenue  pecypchou,  ¢hunancosou,| 1.Onpedenenue UHMESPATLHO20 — (DUHAHCOBO20 — NOKA3AMEI

9KOHOMUUECKOU I PexmugHocmu

paspabomku,; 2. Onpedenenue uHmezspaibHO20 NOKA3amers
pecypcosghpexmugHocmu paspabomku, 3.Onpeoenenue
UHMESPANbHO20 NOKA3amens 3PhekmusHocmu.

Hepe‘lel—lb rpaq)mlecxoro MATECPHUAJIA (c mounsiv yrasanuem 0bs3amenvHblx yuepmenicetl):

ocoukrwnPkE

Oyenounas kapma 0isl CPAGHEHUsL KOHKYPEHMHBIX peuleHull

Mampuya SWOT

Ol';eHKa CmeneHu 2O0moeHOCmu Hay4YHo2o npoeKkma K KoMmepyuaiusayuu

HHMMMCI/ZMS’CIL{M}I npoexkma

Komnnexc pabom no paspabomke, naan u 06i002cem npoekma
Oyenka cpasnumenvroil 3¢hhexmusHocmu npoexma

JarTa Bbla4u 3aaHuA JJIA pa3jesia no JHHeHHOMY rpaguxky

33}13HI/I€ BbIJ1AJ KOHCYJbTAHT:

JloJzKHOCTH [27(0] Yuenas creneHb, IMoanuch Jara
3BaHHUE
Houent OCT'H Kucenesa K.2.H.
IIBUII Enena CranuciaBoBHa
3ajaHue NPUHSAJ K MCIIOJHEHUIO CTY/IEHT:
I'pynna (07 (0] Honnuck Hara
0BMOI1 3anpuranosa Bepa AnexcanapoBHa




3AJJAHUE JJIS1 PA3JIEJTA
«COIUAJIBHASA OTBETCTBEHHOCTDb»

CryneHnry:
I'pynna DPUO
0BM91 3anpuranoBoil Bepe AiekcaHapoBHE
HNHikeHepHas HIKO0JI1A sIIEPHBIX OT}IeﬂeH“e
xoaa P ! ep OTtnenenue (HOLL) IKCHEePUMEHTATbHON
TEXHOJO0InHu
¢usuku
01.04.02 «IIpuknaxHas

YpoBeHnb o6pazoBanus Maructparypa Hanpas/ienune/cnenuanbHOCTh | MAaTEMAaTUKA U

nHpOpPMATHKA»

Tema BKP:

MHoromMepHbIi AUCKPUMHHAHTHBIH aHAIN3 QUHAHCOBOM YCTOHYMBOCTH NPeaNPUSITHIA

HcexoaHblie JaHHbIE K pasaeay «COIII/Ia.]'lI)Haﬂ OTBETCTBEHHOCTD) .

1. XapakTepucTrka 00beKTa UCCIEIOBAHUS
(BemecTBO, MaTepual, IpudOp, aIrOPUTM,
METo/MKa, paboyas 30Ha) U 00JacTH ero
NPUMEHEHUS

IIpoBencHue anamm3a (MHAHCOBOH YCTOHYHBOCTH
MPEINPUATHI Poccun c NpYMEHEHUEM
MHOTOMEPHOT'0 TUCKPUMHUHAHTHOTO aHaJIu3a.
Pa6ouas 30ma: I1K, cTom, cTym.

OO0macTh MPUMEHEHHS: TOCYAapCTBEHHBIE OPTaHBI,
KPEAUTOPEI, HHBECTOPEI, Ay TUTOPHI

[Tepedenn BONMPOCOB, MOANCKAIIUX UCCIICIOBAHUIO,

MPOCKTHPOBAHMIO U pa3paboTKe:

IIpaBoBbIe U OpPraHu3alUOHHBIE BOMPOCHI
odecreueHUsI 0€30MaACHOCTH:
CreIaIbHBIE TIPABOBBIE HOPMBI TPYIOBOTO
3aKOHOJATEIbCTBA,

OpTraHU3aIMOHHBIE MEPOTIPUATHS MTPH
KOMITOHOBKE paboyeii 30HBI.

e ['OCT 12.2.032-78 Cucrema CcTaHIapTOB
6e3onmacuoctu Tpyaa (CCBT). Pabouee Mecto mpu
BBINIONTHEHUH paboT cuast. OOIIme 3proHOMUYEeCKIe
TpeOOBaHMS;

I'OCT 21889-76 Cucrema «YemnoBek-Marmaa.
Kpecno uenoseka-oneparopa;

T'OCT 22269-76 Cucrema YemoBek-MaminHa.

Pabouee MECTO omeparopa. B3aumHoe
PpacIoyioKeHHE 3JIEMEHTOB pab0overo Mecra;
e Canllum CII 2.4.3648-20 «CanutapHo-

3MUIEMHUOJIOTUYECKUE TPEOOBAHMSI K OpraHU3aIUsIM
BOCIIMTAHUS U O0YYCHUS, OTABIXA U 03I0POBJICHUS
JIETEN U MOJIOEKNY,

2. IIpousBoacTBeHHasi 0€30NIACHOCTD:

2.1. Ananu3 BbISIBJICHHBIX BPEIHBIX U ONACHBIX
bakxTopoB

2.2. ObocHOBaHNE MEPONPUSTHI TI0 CHUKEHHUIO
BO3JIEUCTBUSA

Bpenusie:

e  OTKJIOHEHHE MOKa3aTeael MUKpPOKINMATa,
OTCYTCTBHE MWIIM HEIOCTaTOK €CTECTBEHHOIO
CBETA;

®  HEJOCTAaTOYHAs OCBEHIEHHOCTH paboyeii 30HEI,
MOBBIIICHHBI  YPOBEHb  AJIEKTPOMAarHUTHBIX
H3IIy4YCHHUI;

e craruyeckue GU3MUECKHIE MePETrPy3KHU;
HEPBHO-TICHXHUYECKHE TIEPErpy3KH.

OnacHsle:

e TIOBBIIIEHHOE  3HAUYEHUE  HANpPSKEHUS B
JJEKTPUYECKON LENU, 3aMbIKAHUE KOTOPOH MOKET
MIPOU30UTH YEPE3 TEJIO YEJIOBEKA.

3. Dkogornyeckas 0e30MacCHOCTD:

e Bo3zeiicTBHe Ha JuTocdepy B pesyibrare
oOpazoBanusi 0TX070B mpu moiomke [IK wmm
OPITEXHUKH, KaHIIEJISIPCKUX OTXO/IOB,
HUCKYCCTBCHHBIX HCTOYHUKOB OCBCILICHUSA

L4 MCTObl YTUJIU3AllUHU OTXO/I0B.




4. bBe3onmacHOCTh B Ype3BbIYAHHBIX CHTyallNsIX:

® TCXHHUYECCKHEC

HETIONaKH,

B  pe3ynbTare

KOTOPBIX IMPOHUCXOAUT pa3pylieHne o00pyAoBaHus,
IIPUBOJSLIEE K TIOXKAPY.

| JlaTa BBLIAYM 321aHHS 105 PA3IeIa 10 JTHHEHHOMY rpaduKy

33[[3]-[1/[6 BbIJAAJ KOHCYJIBTAHT:

Jo/2KHOCTH (2% (0] Yuenas cTeneHs, IMoanuch JaTa
3BaHHUE
JouenT oTaeneHus AnTtonesny Oibra Kauannar
O0IIETEXHUYECKUX AnekceeBHa OMOJIOTHYECKUX
JUCIIAILINH HayK
3anaHue NPUHSAJ K MCNIOJHEHUIO CTY/IEHT:
I'pynna DPUO IHoanucp Jarta
0BMOI1 3anpuranoBa Bepa AnekcanapoBHa




Pedepar

[TosicHuTenpHas 3amucka K HayYHO-HUCCIIeIOBaTEIbCKOM paboTe BBITIOJHEHA Ha
98 crpanuiax, cogepxuT 35 Ta0auIl, 6 pUCYHKOB, 34 UCTOYHUKA U 2 IPUITTIOKCHUS.

KiioueBble cjioBa: TUCKPUMHHAHTHBIN aHaIU3, (UHAHCOBAsK YCTOMUMBOCTD,
OaHKpPOTCTBO, OyXrajarepckas OTYETHOCTb, He(dTerazoBasi OTpacilb, YJHEpreTHUYECKas
OTpaciib, pErPECCUOHHBIN aHAIIU3.

O0beKT HccaenoBaHus: OyXraJTepckue OallaHChl, OTYETHI O MPUOBLIAX U
yOBITKaX dHEpPreTU4ecKor U HeTerazoBoil oTpacieil mpousBoacTsa Poccun.

Heanb padoThl — NpUMEHEHHE MHOIOMEPHOTO AUCKPUMHUHAHTHOIO aHaIu3a
JUTSl OLEHKHU (PMHAHCOBOM YCTOMYMBOCTH NpeAnpusThii Poccun.

B pesynbrare wucciaenoBaHWs IOCTPOEHBI JIMHEWHBIE JTUCKPUMHUHAHTHBIC
(GyHKUMH, TO3BOJSIOIIME PAa30MTh MHOXKECTBO NPEANPHUATHNA Ha «OaHKPOTOBY» U
«HOPMAJIbHO (YHKIMOHUPYIOIIME MPEANpUATUS». MoJenu NpUMEHSIoTCS s
onpeneneHuss  (PUHAHCOBOM  YCTOMYMBOCTH  MpennpusaTHil  HedTerazoBoi U
sHepreTudeckor orpacieit Poccun. PesynbTaThl 00pabaThiBatOTCA COTJIACHO TEOPUU
HEYETKUX MHOKECTB.

CreneHb BHeAPEHMS: HU3KASI.

O0JsacTh NpUMEHEHUsI: TTOYYEHHbIE Pe3yJIbTaThl UCCIEOBAHUS MOTYT OBITh
WCIIOJIB30BAaHbl KPEAUTOPAaMH, HWHBECTOpPaMH, ayJIWTOpPamMH, TOCYAapCTBEHHBIMU
opraHamu, pOCCUHCKMMH KOMIaHUSMHU.

Marucrepckasi quccepraiys BBIIIOJTHEHA B TEKCTOBOM pemakrope Microsoft
Word, pacderoB wucnonp3oBaiuchk mnakerel mnporpamm MS  Excel, MathCAD,
STATISTICA.
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BBenenue

@UHAHCOBOE COCTOSIHUE MPEAIPUATHS MOXKET XapaKTEpU30BaThCA Kak
YCTOMYMBOE, HEYCTOMUMBOE U Kpu3ucHOe. ClIOCOOHOCTh MPEITPUATHUS [TOTrallaTh CBOU
00s13aTeNbCTBA Mepe/l KOHTPAreHTaMU B KPAaTKOCPOYHOM TEpUOJIe, a TaKXKe HU3Kas
3aBUCUMOCTh OT 3a€MHBIX HCTOYHUKOB (DUHAHCHUPOBAHMS [JISI OCYIIECTBICHHUS
(GbUHAHCOBOH, OTIEPAIIMOHHON U PeaTM3allMOHHON JIeATeILHOCTH, MOYKHO OIPEICIIUTD
KaK (MHAHCOBO ycToiuuBoe [1].

@UHAHCOBOE COCTOSIHUE, €T0 YCTOMUYMBOCTh BO MHOTOM 3aBUCST OT CTPYKTYPBI
aKTUBOB M HUCTOYHHKOB HX (popmupoBaHusi. COCTOSIHHME CTPYKTYypbl MCTOYHHUKOB
(dbuHaHCUPOBaHUSI AKTUBOB SIBJISIETCS OCHOBHOM 3aauedl mpu oleHKe (HUHAHCOBOU
IPOYHOCTH MPEanpusaTus. be3yclioBHO, NpPHUBIEUEHUE 3a€MHBIX CPEACTB MJIA
pacIIMpeHUs, COBEPLIEHCTBOBAHMA NPOU3BOJCTBEHHOrO0 Ipolecca CcyObeKTa
XO35IUCTBOBAHUSA HMEET OJaronpusiTHOEC BIWSHHUE, HO TPHU YCJIOBHHM JIOKa3aHHOU
CIIOCOOHOCTH K BO3BpaTy 3a€MHBIX CPEJICTB.

CoBpeMEHHbBIE HMCTOYHUKH JMTEPATYPHl JOCTATOYHO IIHPOKO HCCIEIYIOT
BONPOCHI OLIEHKU CTENEHU (PUHAHCOBOW YCTOWYMBOCTU MPEANPUATHUS, HO METOJUKA
OTpaHUYCHA KpPAaTHBIMM W  QJJUTUBHbBIMU (OpPMYyJIaMH, OCHOBAaHHBIMU Ha
JNETEPMUHUPOBAHHOM COYETAHHMM JIBYX-TPeX IoOKazarenel. 11 He Bce COBpEMEHHBIE
METO/Ibl UCCIEAOBAHUI YHUKAIBHBI U MO3BOJISIOT C BHICOKOM TOUHOCTBIO OINPEAEIIATh
(¢bUHAHCOBOE TOJIOKEHUE KOMIAHUM JIF0OO0M oTpaciau mpousBojcTBa. Ilpemmaraercs
MOAXO0/I, KOTOPBIH 3aKIIFOYAETCS B peaIn3allui METOAUKH JUCKPUMUHAHTHOTO aHAJIN3a
JUTs IBYX oOracTeil mpousBojicTa Poccun.

Heap padboThl — IPUMEHEHHE MHOTOMEPHOTO JAUCKPUMHHAHTHOTO aHAIIN3a
JUIsT  aHanu3a (PUHAHCOBOM YCTOMYMBOCTH NPEINPUSATUNA SHEPreTHUECKOW H
He(dTerazoBoi orpacieit Poccun.

OO0beKkT HcciaeA0oBaHMs: OyxralTepckue OajaHChl, OTYETHI O MPHUOBUIAX H
yOBITKaX.

JUis AOCTM)KEHUS TOCTaBJIEHHOW 1€ HEOOXOAMMO PEUIUTh CIEIyIOIIHNe

3alauMn.
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1. Tloctpouth NuHEHHBIE TUCKPUMUHAHTHBIE MOJIENIN OLEHKH (PMHAHCOBOM
YCTOHYMBOCTH HETEra30BOM U dHEpreTuieckon orpacieit Poccun;

2. IIpoBepuTh 3HAYMMOCTh KOA(P(PUIMEHTOB IMOJIYYEHHOH MOJENH, HAWTU
KOA(PGUITUEHT TEeTEPMUHALIMU U BBIYUCIUTH CTAHIAPTHOE OTKJIOHEHHE OIINOKHY;

3. Paccuurars noporoBoe 3HaueHuE AJs pe3yIbTUPYIOIIETO TOKA3aTENS;

4. HaocHoBe (GyHKIIMY IPUHAJIEKHOCTH HEUETKOTO MHOKECTBA IOCTPOUTH
Pe3yIbTUPYIOLLYIO MOJIENb U IPOBEPHUTH €€ Ha BRIOPAHHBIX KOMITAHUSX.

[IpakTHueckass 3HAUMMOCTb JaHHOM pabOThl OXBAaTHIBAET OIPENEICHUE

NaNbHEHIIMX IyTe pa3BUTUSA KOMIAHWM, (OpPMHUpPOBAHME W NPOBEJIECHUE psAa
MEPONPUATHA MO YCTPAHCHHUIO MPUYUH (PUHAHCOBON HECTAOMIBHOCTH, MOBBIIICHUE
IpUOBUIBHOCTH M IUIATEXKECIOCOOHOCTH IYTEM OLIEHKH BEPOSITHOCTH (PUHAHCOBOM

YCTOMYHUBOCTH.
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O030p uTEpaTyphBI

Kpunkuit O.JI., borocnaBckas A.A. [2] — Ha OCHOBe MOKa3areneld MOICIH
JaBbiioBoii — benukoBa mpemsiokeHa MareMmaThueckas TMpoleaypa pacyera
BEPOSITHOCTH OAHKPOTCTBA POCCUICKUX NPEINPUATUNA SHEPreTUKU (YroyibHas u
AJIEKTpOdHEpreTuyeckass oTpacnu). I[IpoBepeHa craThcTHuYecKass 3HAYMMOCTb
MOCTPOCHHBIX MOJEJNeH, BBISIBICHBI OpPraHU3aIllMl C HEYCTOMUYMBBIM (DHHAHCOBBIM
nonoxenueM (OI'K-3, TI'K-13, Yensounckas YK).

Kaourosa E.B. [3] — B pabore cMomenupoBaHa 4acTHas AMCKPUMHHAHTHAS
(GYyHKIMSA, TO3BOJIAIONIA OTHECTH COCTOSHHUE OOBEKTa OMNPEACIEHHOMY THITY
(¢uHaHCOBOrO cocTosiHUS. B KauecTBe 0OBEKTa MCCIEAOBAaHUS B3ATO AKIHMOHEPHOE
00€emICTBO «BpIkcyHCKUI METAJUTYPrUYECKUI 3aBOMIY. Pa3paborana
NEeTEPMUHUPOBAHHAS (DAKTOpHAsE MOJEINb, HA OCHOBE KOTOPOU BBISBIICHBI MPUYUHBI
M3MEHEHUS TIoKazaresnel ((MHaHCOBON YCTOWYMBOCTH MPEITPUSTHH.

Munens A.A., CoboneBa M.A. [4] — B paboTe paccMaTpuBarOTCs MapameTphl
mMozaenn Jluca, oOmpenenstoTcs XapaKTepUCTUYECKUE NPU3HAKM U BBIYUCISACTCS
PE3yABTUPYIOIINK NTOKA3aTellb MaTEMaTUYECKON Moenu Z-cuera Jlnca, mpoBOgUTCS
aHanu3 (PUHAHCOBOM YCTOWYMBOCTU TPEX POCCHUMCKUX KOMIIAHWUN COTOBOW CBSI3U -
OAO «Mera®on» (Meradon), OAO «Mobunbnbie Tenecuctemsny, (MTC) u OAO
«BeimnenKom» (bunaiin). C nmomoibio Mozenu BeKTopHO# aBToperpeccunt VAR(1)
JUTSl KOMIIaHUI COTOBOM CBSI3U CTPOUTCS MPOrHO3 PUHAHCOBOM ycToWunuBOCTH Ha IV
kBaptain 2014 r.

EBctporoB M.B. [5] — B cratbke npoBeneHa oneHka 3pGpeKTHBHOCTH HEKOTOPBIX
3apyOeKHBIX U OTEYECTBEHHBIX MOJEJIeN MTPOrHO3UPOBAHUS OAHKPOTCTBA KPYITHBIX U
CpPEIHUX TpPEeANnpUATUd 00padaThIBAIOIIUX OTpacied MPOMBIIUIEHHOCTH HAa OCHOBE
JMHENHOT0 TUCKPUMUHAHTHOTO aHAJIM3a.

muar FO.J., Maseauc JI.C. [6] — B paboTe paccMaTpMBArOTCS MOZCIIH
MPOTHO3UPOBAHUSI ~ HECOCTOSITEIBHOCTH — NPEANPUSATHN, CTPOUTCS  JIMHEHHas
naTudakTopHas JTUCKPUMHUHAHTHAS (DYHKIUS, JMArHOCTHpYIOMAs OaHKPOTCTBO
npennpusatuii Jlansuero Boctoka. st ampoOariuy Mojienu 06110 BEIOpaHo 42 hUpMBI,

U3 KOTOPBIX TPETh yXke OOaHKpOTHIach, a TPETh HAXOJWJIaCh B HEYCTOWYHMBOM
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¢unancoBoM coctosiHuH. C UX MOMOIIBIO HAWIEHBI TPAHUIBl U3MEHEHUS JTUHEHHON
JTUCKPUMHHAHTHON (PYHKINU I KaXKIOW TPYNIbl TPEIIPUITHH.

Hesunomckas U.A., Kouapsia A.I'. [7] — B paboTe npoBeicH AMCKPUMHUHAHTHBIN
aHanu3 QUHAHCOBOM ycToYMBOCTH 20 arponpoMBIIIIEHHBIX Tpeanpuiatuii Poccun B
YCJOBUSIX PUCKA, U YETO UCCIEAOBAHbI UX IKOHOMUYECKHUE MOKA3aTeNN. BriieneHsl
TPHU OCHOBHBIE TPYMIbI MIPEANPUATHNA: YCTOWNUUBBIE, TPYIIa pUCKa, HEpEHTa0eIbHbIC

Munens A.A., Temunienko E.B [8] — B paGore mpoBeneH or6op (akTopos,
OKa3bIBAIOIINX BJIMSHUE HA BBIPYUKY OT pealiu3aluy NpoayKuuu. J[yid ucciaenoBanus
Obutn  BbIOpaHbl W TocuuTaHbl 37 (¢uHaHCOBBIX KO3(pPuumentoB amsa 33
MalIMHOCTPOUTENbHBIX 3aBOJIOB HAa OCHOBE OYXTalTEepCKOM OTYETHOCTH 3a 1-i
kBaptan 2010 r. OtGop MpoOBOAMUTCS METOJOM TJIABHBIX KOMIOHEHT. Ha ocHoBe
OTOOpPaHHBIX (PAKTOPOB MOCTPOCHO YPAaBHEHUE PETPECCUH, OTPAXKAIOILIEE 3aBUCUMOCTh
BBIPYYKH OT BBIJICJICHHBIX (DAKTOPOB.

I'epamenko W.II. [9] — B pabote mpeaiaracTcss MOAEab OLCHKH (DMHAHCOBOM
YCTOMYMBOCTH KomIlaHWH. llocTpoeHa Ha OCHOBE MHOIOMEpPHBIX METOAOB
KJIaCCU(UKALMU: KIACTEPHOTO W JUCKPUMHHAHTHOTO aHAJINW30B. AHaIU3UpPys
NOJIYyYCHHYIO JUCKPUMHHATHYIO MOJENb, JAENAIT BBIBOJ, YTO K (PUHAHCOBO
YCTOUYMBBIM HPEIITPUATUAM OTHOCATCS NPEIPUATHUSA, JII KOTOPBIX PE3YIbTUPYOIINN
nmokasareins Z>0,35

JIeBoBa H.A. [10] - B paboTe ncciemoBaHo MPUMEHEHNE MOJISIH AJTbTMaHa JIs
pa3BUTBIX U (OPMHUPYIOIIUXCS PBIHKOB, M3y4Y€Hbl OCOOEHHOCTH METOJIUKH
MPOTHO3UPOBAHUS €10 OAHKPOTCTBA, UCCIEAYIOTCS NEPCHEKTUBHBIC HANPABIEHUS €€
MCITIOJIb30BaHUs M0 OPUIMATBHBIM JIaHHBIM (DMHAHCOBOM cTtaTucTuku Poccun. Kpome
ATOTO, aHAIM3UpPyeTCs (UHAHCOBas YCTOWYMBOCTH mpeAnpuatuii Poccum 1o

Ppa3JINYHBIM THIIAM SKOHOMHUYECKOMN ACATCIIbHOCTHU MPCAIIPUATHA.
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1. Teoperuyeckasi 4YacTh

®duHaHCOBas yCTOMYMBOCTh OpraHU3allMd XapaKTEpU3yeT CTA0WIBHOCTb
(MHAHCOBOIO MOJIOKEHUSI OpPraHM3allMU, KOTOpas 00ecleunBaeTCsi BBICOKOM J10Jieil
COOCTBEHHOT'O KamuTalia B OOIIe CyMMe HCIIOJIb3YyEeMbIX €10 (PMHAHCOBBIX CPEICTB U
(dopMupyeTcss B Ipolecce BCell NMPOU3BOJICTBEHHO-XO3SUCTBEHHOW MAESITEIBbHOCTU
opranu3zaii. OHa BO MHOTOM 3aBUCHUT OT HAJMYMs Y OpPraHU3aldd COOCTBEHHBIX
PECYPCOB U IpexJIe Beero, npudbliu. Yem Oonblas 10515 NpUOBLIN HAPABISAETCS HA
pa3BUTHE IIPOU3BOJCTBA, TEM YCTOWYMBEE IIOJIOKEHUE OpraHuzanuu. bosbiioe
BIMSHUE Ha (PUHAHCOBYIO YCTOMYHMBOCTH OKAa3bIBAIOT CPEACTBA, IOMOJHUTEIBHO
IPUBJICYCHHbIE HAa PBIHKE CCYIHBIX KamuTajaoB. YeM Ooubllie JIEHEXHBIX CPE/ICTB
MOKET MPUBJIEYb OpraHU3allvsl, TEM BbIlIE €€ (PMHAHCOBBIE BO3MOKHOCTU. OJIHAKO
BO3pAacTaeT U (PMHAHCOBBIN PUCK HE PACILIIATUTHCS CO CBOUMH KPEIUTOPAMH.
®UHAHCOBYIO YCTOMYMBOCTH OPraHU3alui 00eCeunBatoT:
- OecnepeOOHOE POU3BOJICTBO U IPOJAXKa NPOAYKIIUY;
- cTaOWUJIbHOE MPEBBILLIECHUE TOXOI0B HaJl PaCX0J1aMU;
- 3¢ ¢eKTUBHOE UCTOIb30BAaHUE IEHEKHBIX CPENICTB.
®duHaHCOBas YyCTOMYMBOCTh OPraHU3allUd PACKPBIBAETCS HA OCHOBE WM3Y4YEHUS
COOTHOUICHUM MEXJy akTMBaMH M TlaccuBamu OanaHca. JleneHue cpencTs
OpraHu3allid U UCTOYHUKOB X (POPMHUPOBAHUS HA KPATKOCPOUHBIE U JIOJITOCPOYHbBIE
aKTUBbl M TACCHBBI (POPMHUPYET IOKA3aTEIU JOJIOCPOYHOM U KPATKOCPOUYHOMU

(GbUHAHCOBOHN YCTONYMBOCTH.

1.1. Meroabl aHaaM3a PUHAHCOBOM YCTOMYMBOCTH NPEANPUATHS

®uHAHCOBAs YCTOMYMBOCTD NMPEAIPUIATHS OJHOW M3 KIIFOYEBBIX XapaKTEPUCTUK
(MHAHCOBOTO COCTOSIHUS, TPEICTABIISISI COOOM HanboJiee eMKU, KOHIIEHTPUPOBAHHBIN
MoKa3aTellb, KOTOPBIA OTpakaeT CTeNeHb O€30MACHOCTH BIIOKEHHUSI CPEACTB B ATO
npeanpusatue. JlaHHoe CBOWCTBO (PMHAHCOBOTO COCTOSIHHSI — XapaKTepU3yeT
(bUHAHCOBYIO COCTOSITEILHOCTh OpraHu3aiuu. Kanaumar texunueckux Hayk KoBan
MOKa3bIBAE€T B3aMMOCBS3b (PMHAHCOBOM YCTOMYMBOCTH U IUIATEKECTIOCOOHOCTH: IS
YCHENIHOTO  ympaBieHus (UHAHCOBOM  YCTOMYHMBOCTHIO HEOOXOJMMO  YETKO
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IOpPEICTaBIsATh €€ CYIIHOCTh, KOTOpas 3akioyaeTcss B oOecreyeHuH CTaOuIbHOU
IUTATEKECTIOCOOHOCTH a CUET JAOCTATOYHOU JOJIM COOCTBEHHOTO KamuTalla B COCTaBe
MCTOYHUKOB (PMHAHCUPOBAHUS. DTO JIeJIaeT MPEANPUATAE HE3aBUCUMbBIM OT BHEUTHUX
HETaTUBHBIX BO3JCHCTBUI, B TOM 4HCIE OOECHEYMBACTCA HE3aBHUCUMOCTH OT
KPEIUTOPOB U TEM CaMbIM CHUYKAETCsl BO3MOXHBIN puCK OaHkpoTcTBa [11].

O BaXHOCTH pEAIbHBIX JICHEKHBIX CPEACTB Uil  BOCCTAHOBJICHUS
IUTATEKECTIOCOOHOCTH B PeaOMJIMTALIMOHHBIX TMpOLEeaypax OaHKPOTCTBA TOBOPST
HOopMbl DenepanbHOro 3akoHa oOT 26.10.02 Ne 127-®3 «O HECOCTOSATENBHOCTH
(OaHKpOTCTBE)»: BCE MEPHI, HAPABICHHBIEC HA BOCCTAHOBJICHHUE IJIATEKECIIOCOOHOCTH
MIPEANPUATHS TODKHHUKA, TTPETYCMAaTPUBAIOT TIOJyYCHHE UMEHHO JICHE)KHBIX CPEIICTB
[12].

dunHaHCOBas yCTOWIMBOCTD — MOHITHE, ISl KOTOPOTO HET TOYHOTO OTpeeTICHus,
HO B TO JK€ BPEMsI — ATO UTOTOBBIN MTOKA3aTelb, KOTOPBINA XapaKkTepu3yeT (pruHaHCOBOE
COCTOSIHME XO3SIICTBYIOLIEro CyOBbeKTa B LeJOM. TakuMm o0Opa3oM, IJs YCHEIIHOTO
yHOpaBiIeHUs] (PUHAHCOBOW YCTOWYMBOCTBIO HEOOXOAMMO pa3padoTarh MOAXOHA K
OTIPEJICTICHUIO JIAHHOTO TOHSITUS U B COOTBETCTBUM C HUM BBIPaOOTAaTh CIIOCOOBI
OLIEHKH U METO/IbI yIpaBieHUs! GUHAHCOBON YCTOMUHNBOCTBIO.

Haubonee pacnpocTpan€HHBIMH METOaMU aHaIKM3a (PMHAHCOBON YCTOMYMBOCTH
SIBJISTFOTCSI:

e MeTObI (PUHAHCOBBIX KOA(D(DUIIMEHTOB;

®SKCTIEPTHBIE METO/IbI;

® CTATUCTHUYECKUE METO/IBI.

Meton ¢uHaHCOBBIX KOI(P(GUIIMEHTOB COCTOUT B pacdyere OTHOCHUTEIbHBIX
MoKa3aTeseld, KOTOphle XapaKTepU3YIOT KOMITAHUIO C TOYKHU 3PEHHUS COCTOSIHHS €ro
JMKBUIHOCTH, PEHTA0EIbHOCTH U (PUHAHCOBOW YCTOWYUBOCTH.

OHUHAHCOBBIX TOKA3aTeNe B HACTOSINEEe BPEMS HACUUTHIBACTCS HECKOJBKO
necsatkoB. Ho HanOosbIiee pacpocTpaHeHue Halum cienyromue [13]:

1) koaPUIEHTH TUKBUIHOCTH;

2) k03¢ durmeHTs (UMHAHCOBOW YCTOMUYMBOCTH U IUIATEKECTIOCOOHOCTH;

3) k03¢ HUIMEHTHI 1eTOBOM aKTUBHOCTH,
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4) koa¢puLmeHTH TPUOBUIBHOCTU U PEHTA0ETbHOCTH.

PaccmoTrpum moapoOHee HEKOTOpble W3 HHX, KOTOpbIE BIIOCIEIACTBHH OYIyT

HCIIOJIB30BaThHCA IJIs1 UCCIICAOBAHMA:

1.

PenrtabenpHOCTh TMpojak — TMOKa3aTelnb (PUHAHCOBOM pe3yNbTaTUBHOCTH
NESTEIBHOCTH  OpraHu3aliy, T[OKa3bIBAIOIIMKA  KaKyl0 YacTh  BBIPYUYKHU
OpraHu3allK COCTABJISIET MPUObLIb.

PentabenbHOCTh ~ YMCTBIX  AKTUBOB  —  ()MHAHCOBBIK  KOA((UIIMEHT,
XapaKTEpU3YyIOMINI OTJauy OT UCIIOIb30BAHMS BCEX aKTUBOB OpraHU3AIINH.
PentabenbHOCTh COOCTBEHHOTO KalWTana — TOKa3aTeslb YUCTOM TpUOBLIH B
CpPaBHEHUHU C COOCTBEHHBIM KalUTAJIOM OpTaHHU3aIIH.

Kosdpduuument ¢uHaHCOBOM HE3aBHUCHUMOCTH — nOKa3bIBAE€T JOJIIO AaKTHBOB
OpraHM3alfM, KOTOpPhIE TOKPHIBAIOTCA 3a CYET COOCTBEHHOTO KamuTalia
(obecnieunBaroTCd COOCTBEHHBIMM MCTOYHUKaMU (opMupoBanus). OcraBmascs
J0J151 aKTUBOB MOKPBIBAETCS 38 CUET 3aEMHBIX CPE/CTB.

KoadduimenT 3a10mKEHHOCTH — TO OTHOIIEHHE 3a€MHBIX CPEICTB K 0OIIen
CyMM€ akTUBOB mnpeanpustuss. Cuuraercss HOPMAJbHBIM, €CJIM 3HA4YCHUE
rmokazatelist HaxoauTtcs B quamna3one ot 0 10 0,5.

Kosddumment oOmieit mmarexecrnocoOHOCTH —  OTHOCUTCS K TPYIINe
Kod(ppunmeHToB  TUKBUIHOCTH. [loKa3pIBaeT CIIOCOOHOCTH IIOKPBITH BCE
o0s3aTeNnbCTBA NPEeAnpusATUsa (KpaTKOCPOUHBIE U JOJTOCPOYHBIE) BCEMHU €r0
aKTUBaMHU.

KoadduimenT wHBECTHpOBAaHUS — TOKA3bIBAIOIIUKA CTENEHb  MOKPBITHS
BHEOOOPOTHBIX aKTUBOB COOCTBEHHBIM KaIMTAJIOM.

Kosddurment Texymieit JTUKBUIHOCTH — XapaKTEPU3YET IIATEKECIIOCOOHOCTh
OpraHM3aIlfH, CIOCOOHOCTH MOTalaTh TEKYIUE 0053aTeIhCTRA.

Kosddumment abcomoTHOW NUKBUAHOCTH — (PUHAHCOBBIA KOA(DHUIMEHT,
paBHBI OTHOILEHUIO JICHEXKHBIX CPEICTB M KPATKOCPOUHBIX (PUHAHCOBBIX

BJIOKEHUHN K KPATKOCPOUHBIM 00s3aTEILCTBAM (TEKYIIIUM ITaCCUBaM).
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10.KoadurmeHt OpICTpOii TUKBUIHOCTH — XapaKTEPU3yeT CIOCOOHOCTh KOMITAHUU
noramarh TeKyIue (KpaTKOCPOUHbIE) 0053aTeIbCTBA 32 CUET NEHEKHBIX CPEJICTB,
CPEIICTB Ha PACUETHBIN CUETaX U KPATKOCPOUHBIX (PMHAHCOBBIX BIOKEHUH.

11.KospurmeHT TOKPHITUS WHBECTHUIIMH — JIEMOHCTPUPYET (UHAHCOBYIO
YCTOWYMBOCTh 00BEKTa MHBECTUPOBAHUS K BHEITHUM BO3/ICHCTBUSIM.

12.Jlonss BHEOOOPOTHBIX AKTUBOB — BAaXKHOCTh JAHHOTO IIOKa3aTesis B OICHKE
MMYIIECTBEHHOTO TOJIOKEHUSI OpTaHM3allud 3aKII0YaeTcsi B TOM, YTO OH
XapaKTepU3yeT TEXHUYECKUE BO3MOXHOCTH OpPraHU3allMi 1O  BBIMYCKY
MPOAYKIINH UM OKA3aHHUIO YCIYT.

13. 1ot IEHEKHBIX CPEICTB

14.Tons 3amacoB

15. {onst neOUTOPCKOM 330 KEHHOCTH

16.KoaddurmenT coxpaHHOCTH  COOCTBEHHOTO  KamuTala —  IOKa3aTelb
XapaKkTepU3yeT JUHAMHUKY COOCTBEHHOI'O KaluTaia.

17.lonst coOcTBEHHOTO KanuTaia B GOpMUPOBAHUU OOOPOTHBIX aKTUBOB

18.KosddummenT o0opaynBaeMOCTH COBOKYIHOTO —KamuTaiga — OTpakaer
OTHOIIIEHHE BBIPYYKH K CPEAHETOOBOM CTOMMOCTH KamuTana. OH TO3BOJIAET
OLICHUTbh, C KaKONl MHTEHCHUBHOCTBIO OCYILECTBISETCS MpeaArnpuHUMAaTENbCKas
JesITeIbHOCTh KOMITaHUU.

19.Koaddunment puHaHCOBON aBTOHOMHH — KOA(PGHUITUEHT MOKA3BIBAET, HACKOJIBKO
OpraHu3alus. He3aBUCMMa OT KpeAUTOpoB. YeM MeHblIe 3HAUYCHUE
ko3 duiirieHTa, TeM B OOJIBbIIEH CTENEHW OpraHu3alus 3aBUCUMa OT 3a€MHBIX
HWCTOYHUKOB (PUHAHCHpOBAHME, TEM MEHEe YCTOWYMBOE Yy Hee (PuHaHCOBOE
MOJIO’KEHHUE.

20.KoadduimeHT CTPYKTYpHl TOJITOCPOYHBIX HCTOYHMKOB (DUHAHCHUPOBAHHS —
MOKA3bIBACT JIONI0, KOTOPYIO COCTABIIIIOT JIOJITOCPOYHBbIE 00s3aTENIbCTBA B
o0beMe BHEOOOPOTHBIX aKTUBOB MPEIIPUSITHS.

21.KoappuuueHT cTpyKTyphl 3a€MHBIX CPEJICTB — MOKAa3bIBAET, CKOJIBKO 3a€MHOTO
Kanurajga TPUXOIUTCS Ha €IUHUIYy (PMHAHCOBBIX PECYpCOB WJIHM K€, YaCTHUILY

3a€MHOT0 KanuTaja B 001IeM pazMepe (UHAHCOBBIX PECYPCOB MPEIIPUSTHS.
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22.KosdpduimeHT GpuHAHCOBON yCTOMYMBOCTH — JEMOHCTPUPYET, HACKOJIBKO aKTUBBI
KOMITAaHWHM TPO(OUHAHCHPOBAHBI 3a CUET HAACKHBIX ©  JOJITOCPOYHBIX
UCTOYHUKOB. T. €. MOKa3bIBaECT A0 UCTOYHUKOB ISl (PMHAHCUPOBAHUS CBOEH
XO35UCTBEHHON JIESITEIbHOCTH, KOTOPhIE KOMITAHHS MOMKET TMPUBJICYh Ha
100pOBOJILHOM OCHOBE

23.KoappunuenT miarexecrnocoOHOCTH — MOKA3bIBAET, KaKas 4acTh JEATEIbHOCTH
¢uHaHCHpyeTCA 3a CUeT COOCTBEHHBIX CPEICTB, a Kakas 3a CYET 3a€MHBIX.
Pexomennyemoe 3HaueHue 60sbIIe 1100 paBHoO 1.

24 Tloxazarenb KpaTKOCPOUHBIX 00s3aTENbCTB — 3TO MOKa3aTeNb, OTBEYAIONINNA Ha
BOIIPOC, Kakoil 00BEM KpaTKOCPOUHBIX 00si3atenbeTB rpynm [11 u [12 moxHO
MOKPBITh CPEJICTBAMU, KOTOPHIE MOKHO MOJYYUTh OT peaiu3allii MaTepuaibHO-
MIPOU3BOICTBEHHBIX U TOBAPHBIX 3aI1aCOB.

25.Koappuruent ¢uHaHCUpOBaHHS — TOKa3bIBaeT, B KAKOW CTEMEHU AaKTHBBI
npeanpusitis cHOpMHUPOBAHBI 3a CUET COOCTBEHHOIO KaluTajla, U HACKOJIbKO

MpCANpUATHC HE3AaBUCUMO OT BHCITHHUX MCTOYHHKOB (1)I/IHaHCI/IpOBaHI/ISI

PaccuutanHple 3HaueHHs (PUHAHCOBBIX IIOKa3aTelied CpPaBHUBAIOTCS CO
CPEHEOTPACIEBBIMUA WM HOPMAaTUBHBIMU 3HAYECHHUSIMH, W II0 PE3yJIbTaTaM 3TOTO
CpaBHEHUS JEJaeTcsd BBIBOJ O TEKyIIeM (DMHAHCOBOM IOJIOKEHUU OpraHU3alluH, a
3aTeM U O (puHaHCOBOM ycToumBOCTH. OIMH M3 HEJOCTATKOB A3TOr0 METOJa,
HaIlpUMEp, TO, YTO HE BCErJa MOXHO CHAENIaTh OJHO3HAYHBIN BBIBOJ O TOM, KaKylO
(MHAHCOBYIO YCTOMYMBOCTH HMEET MPEANpHUSITHE, T. K. 3HAYEHUS OJHUX €ro
NOKa3aTelsield OTBEYar0T HOpMaM, a 3HAYEHUs JPYTUX — HeET.

DOKCHepTHbIM aHalnu3 (PUHAHCOBOTO COCTOSIHUSA TNPEINPUSATUS B OCHOBHOM
OasupyeTcs Ha PyHIaAMEHTAIbHOM aHAJIU3€ U BKIIOYAET B CE0s IETAIHHOE N3YUCHUE
orepalnuii npeAnpusTUsi, AUHAMUKY €ro (PUHAHCOBBIX MOTOKOB W BEIUYMHBI €ro
Oynymux 1oxonoB. OCHOBHAsI LEJb MPU 3TOM COCTOMT B aHAJIM3€ CTAOMIBHOCTU
JIOXOJIOB OpraHM3allid 10 OTHOIICHHIO K e€ oOs3arenscTBaM. [lomydeHHble B
pe3yibTaTe KOJUYECTBEHHBbIE IOKa3aTeld II0JIBEpraloTCsi OLIEHKE CIEeIHAIMCTOB,
ONPEAEIAOIIUX MECTO KOMIIAHUN B HEKOTOPOU UEPAPXUU PEUTUHIOBBIX KaTETOPHUH.

T.e. ycTaHaBIMBaeTCst OOITUI TTOKA3aTeNb PUCKA JIJISl IPEATPUSITHS ITyTEM OTHECCHHUS
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ero K ompeaeneHHoW rpynme. Takum oOpa3oMm, MPUCBAUBACTCS HEKUM PEHTHHT
DKCHEPTHBIM METOJIOM.

CyTb  CTaTUCTMYECKMX METOJOB OLEHKM (PUHAHCOBOM  YCTOMYMBOCTH
3aKJIIOYAETCSl B ONPENEIICHHM BEPOSITHOCTM BO3HMKHOBEHMS IIOTEPh HA OCHOBE
CTaTUCTUYECKUX AAHHBIX MPEALIECTBYIOIIETO IEPUOIA U YCTAHOBICHUH 30HBI PUCKA,
Kodp¢unueHTa pucka u T.4. K TOCTOMHCTBAM CTaTUCTUYECKUX METOAOB MOXHO
OTHECTH: BO3MOKHOCTbh aHAJIN3a U OLEHKH Pa3JIMYHbIX BAPUAHTOB PAa3BUTHUS COOBITUI
¥ BO3MO>XHOCTb YUUTBIBATh pa3inyHble (JaKTOPHl PUCKOB B paMKax OJJHOTO MOJAXOAa.
OCHOBHBIM HEJIOCTATKOM ITHX METOJOB CUMTAECTCA HEOOXOIUMOCTh MCIOIB30BaTh B
HUX BEPOSTHOCTHBIE XAPAKTEPUCTUKHU. CTAaTUCTHUECKHME METOAbl AHAIN3a JAHHBIX

IMPUMCHAIOTCA IMIPAKTHYCCKHU BO BCCX o0acTax ACATCIBHOCTH YCJIOBCKA.

1.2. JIMCKPUMHHAHTHBII aHAJIN3

JIMCKpUMUHAHTHBIN AHAIN3 SIBIIIETCS pas3zesnom MHOTOMEPHOTO
CTAaTUCTUYECKOTO aHalii3a, KOTOPHIA BKIIOUAaeT B ceOs METOIbl Kiaccuukanuu
MHOTOMEPHBIX HAOJIIOJACHUN MO MPUHIIUITY MAKCUMAJIBHOTO CXOJICTBA MPU HATMYUU
oOy4Jaronux Npu3HaKkoB. B AUCKpUMUHAHTHOM aHaIn3e GOPMYIHPYETCS MPABUIIO, TIO
KOTOPOMY OOBEKTHI IMOJMHOXECTBA TMOJMJIEKAIET0 KiIacCUu(PUKAIIMU OTHOCITCA K
OJIHOMY M3 YX€ CYIIECTBYIOIIUX IMOJMHOXECTB, HA OCHOBE CPAaBHEHUS BEJIUYUHBI
JTUCKPUMUHAHTHON (QYHKIUUA KIACCUPHUIIMPYEMOTO OOBEKTa, PACCUMTAHHOW TIO
JMCKPUMUHAHTHBIM IMEPEMEHHBIM, C HEKOTOPO KOHCTAHTON JUCKPUMUHALIUH.

[Ipeamnonoxxum, 4To CyIIECTBYIOT JABE MM 00JI€e COBOKYIMHOCTHU (TPYMIIBI) U YTO
MBI pacrojiaraéM MHOKECTBOM BBIOOPOYHBIX HaOMroAeHWN Haj HUMHU. OcCHOBHas
3a7a4a JUCKPUMUHAHTHOTO aHAJIM3a COCTOMT B MOCTPOCHUU C TOMOIIBIO 3THUX
BBIOOPOYHBIX HAOJIOJEHUN TIpaBuUJa, MO3BOJISIONIETO OTHECTH HOBOE HAOJIO/IEHUE K
OIHOW U3 COBOKYITHOCTEU.

JuckpumuHanTHas QYHKIUS UMEET CICAYIOINI OOIIniA BU;

Z=apt+af; ++anfy, 1)
rae Z — pe3yJbTUPYIOLINMT ITOKa3aTeNb,

ag, .-+, Ay — HEKOTOPBIE TapaMeTpbl (KO3PPUIIMEHTHI pErPECCHUH );
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fo, ..., f — dakTopsl, xapakTepusyronme (puUHAHCOBOE COCTOSHHUE (Hampumep,
¢uHaHCOBBIE KO3(PPHUIIEHTHI)

MeTton QUCKpUMHMHAHTHBIX TOKa3aTened BrepBblie mosiswics B CIHIA B 1960
rojly, KOTJa YyYCHBIE TMOMBITATUCh CHOPMYIUPOBATH MOJCTH TPEACKA3aHMUS
O0ankporcTBa. M3BECTHO HECKOJIBKO MHOTO(MAKTOPHBIX MPOTHO3HBIX MOJENEeH, ¢
MOMOIIBI0  KOTOPBIX  CYOBEKThl ~ XO3AWCTBOBAHMS  MOXKHO  pa3leliuThb  Ha
MOTCHIIMAIBHBIX ~ OaHKPOTOB ® He OaHkpotroB. Camoe GyHIaAMEHTAIBHOE
UCCJIEIOBAHNE B MIPAKTUKE 3apyOeKHbIX (PUHAHCOBBIX OpraHU3aIiil OMmyOIMKOBAaHO B
1968 rony DnBapioM AJIBTMAHOM U SIBUJIOCH OTIPABHOW TOYKOW MHOTOYHMCIIEHHBIX

WCCJICIOBAaHMA, TPOBOJMMEBIX B 00JIACTH TUArHOCTUKU OaHKpOTCTBa [14].

1.3. MDA — moaenn.

MDA (multiple discriminant analysiS) — cratucTU4ecKuii MeTOa, KOTOPBIH
M03BOJIIET NOJ00PaTh TaKKe KIacCU(PUIMPYIOIIKE IEPEMEHHBIE, TUCTIEPCUS KOTOPBIX
MEXy pacCMaTPUBAEMbIMU IPYIIIaMH Oblj1a Obl MAKCUMAJIBHON, @ BHYTPU 3TUX TPYIII
MHHUMAJIbHOM.

MDA — mMozenu cTposTCS Ha MPOLLIBIX CTAaTUCTUYECKUX JAHHBIX (PMHAHCOBOM
OTYETHOCTH MPEINPUATUN, CTAaBIUIUMU OaHKpOTaMu U (DMHAHCOBO YCTOWYMBBIMU U
KOTOpBIE MO3BOJIAIOT CIIPOTHO3MPOBATh HACTYIIEHWE OAHKPOTCTBA y MPEANPUSITHSL.
[TocTpoenne Takux MoOJElel TpencTaBiiieT cOOOM TOIMIArOBBIM MPOIECC, B XOJE
KOTOPOTO BKJIFOUAIOTCSl WJIM UCKIIIOYAIOTCS] MIEPEMEHHBIE HAa OCHOBE OIPE/IENIEHHBIX
CTaTUCTUYECKUX KPUTEPHUEB

Anroputm noctpoenust MDA — moneneit:

e (hopMupyeTCst BEIOOPKA MPEANPUITHI — OAHKPOTOB

e (hopmupyeTcsi BHIOOpPKA NPEANpUSITHII HEOAHKPOTOB

® PACCUUTHIBAIOTCS (PUHAHCOBBIE KOIPPUIIUEHTHI 7151 00EUX TPy

® C TIOMOIIBI0O MHOXECTBEHHOIO AMCKPUMHUHAHTHOTO aHaIN3a CTPOUTCA
pPErpeccUOHHOE YypaBHEHHE, KOTOpOe KiacCU(UUUPYET BCE MPEANpUsTUS Ha

OaHKPOTOB U HEOAHKPOTOB.

® IPOBEPAETCS aJIEKBATHOCTh MOCTPOCHHON MOJIEIIH.
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B cymmHoctuH, Monenu NpPOrHO3UPOBAHHUS OaHKPOTCTBA CTATUCTUYECKHE
pPErpecCUOHHBIE MOJIENH, IOCTPOCHHBIE C UCIIOIb30BAaHUEM JIBYX BBIOOPOK: B IIEPBYIO
BXOJAT MPEANPUATHUS, CTaBLUIME OAHKPOTAaMH, & BO BTOPYIO MPEANPHUATHS, KOTOPBIE

OCTaJINCh (PUHAHCOBO YCTOWYMBBIMH.

1.4. PerpeccMOHHBIN aHAIU3.

Perpeccuonnbiii aHanum3 — 3TO HA0OpP CTATHCTHMYECKUX METOJOB OIICHKU
OTHOUIEHUN MEXK]y NMEPEMEHHBIMU. Ero MOXHO MCHOJIB30BaTh Ui OLICHKU CTEICHU
B3aMMOCBSI3M MEX1Yy NMEPEMEHHBIMHU U JJI1 MOJEIMPOBaHUS Oyaylieil 3aBUCUMOCTH.
ITo cytu. PerpeccroHHbIE METOIBI IOKA3bIBAKOT, KAK 110 U3MEHEHUSAM «HE3aBUCHUMBIX
MEPEMEHHBIX» MOXKHO 3a(DUKCUPOBATh U3MEHEHUE «3aBUCUMOMN TTEPEMEHHOIN.

PerpeccuonHblii  aHanM3  BKJIIOYAeT HECKOJbKO  Mmonened. HaumbGonee
pacrpoCTpaHEHHBIE U3 HUX: JIMHEHHAs, MYJIbTHIIMHEHHAS (MHOKECTBEHHAS JIMHEWHA )
Y HEJIMHEWHAS.

Mogenn OTJIMYAKOTCS  TUIIOM  3aBUCHUMOCTH  I[IEPEMEHHBIX: JIMHEWHAas
ONHCHIBAECTCS JIMHEWHOW (QYHKUMEW; MYJIbTWIMHEHHAs TakXe MPeICTaBIIsAET
JUHENHYI0 (QYHKIMIO, HO B He€ BXOAUT OOJbIIEe NapamMeTpoB (HE3aBUCHUMBIX
MEPEMEHHBIX ); HEJMHEWHAsT MOJENIb — Ta, B KOTOPOH IKCIEpUMEHTAIbHBIC JTaHHBIC
XapakTepusyroTcs — QyHKUMeW, sBiAOmICcs — HeauHeWHOW  (TIoKa3aTeabHOM,
JorapuMUIECKON, TPUTOHOMETPUIECKOH U T.11.).

Yamne BCcero UCMoab3yrTCs MPOCTHIE TUHEUHBIE U MYJIbTUINHEHBIE.

JIuHelHBI perpecCHOHHBIN aHaJIN3 OCHOBAaH Ha MIECTH (QyHIaMEHTATbHBIX
MPEAIOIOKEHUSIX

1. [IepemeHHBIE MOKA3BIBAIOT JUHEUHYIO 3aBUCUMOCTb;

He3aBucumas nepeMeHHas He Clly4aiHa;
3HadyeHue HeBSI3KHU (OIMMOKN) paBHO HYIIIO;
3Ha4YeHUE HEBSI3KU MTOCTOSHHO MIPU BCEX HAOJIIOICHMUS;

3HadeHME HEBSI3KU HE KOPPEIUPYET MO BCEM HAOIIOICHUSM;

o oA W

OcraTtoyHble 3HaUYCHUS TTOTUUHSIOTCSI HOPMAJIBHOMY pacrpeeeHUIO.

[IpocTas MMHENHASA MOIEIb BBIPAYKAECTCS MPY IIOMOILH CJIETYIOIIETO YPABHEHHUS:
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Y =a+ bX, (2)

rae Y — 3aBUcUMas IepeMEHHas;
X — He3aBUCHUMas repeMeHHas (00 BICHSIOIIas );
a — CBOOOHBIN YJIeH;

b — yrinoBoii ko3hGUIUEHT.

a u b — koo uIMEHTHI TMHEHHOM perpeccuu. B MX HAX0kKIEHUH 3aKIIFOYAETCS
ocHOBHas 3amada. CaMbIM TPOCTHIM M HAJEKHBIM CHOCOOOM SBJISETCS METO.
HaMMEHBIINX KBaIPATOB.

Wnes MeToma: MMeeM 3HA4eHUs Y — YHCIOBOW DA WIM HaOOp JaHHBIX.
Heob6xoauMo mocTpouTs GyHKIUI0 perpeccun Y = a + bX Tak, 4To0bl BHIPaKEHUE
(Y —y)? 6buto muHuManeHbIM. (Y —y)? — ommOKa, KOTOPYH HEOOXOIHMO

MUHHMH3HPOBATh. MUHUMU3UpYeM (QyHKIIMOHAT Oyiaroaaps moaoopy a u b [15].

¥ Ji CIeHKa TTHHIH
THESHHOE perpeccHd
Y=arihx
Habmonaeman v ] __r_, -
" : o
\3'- 1 _J_.a-"" I
¥p----- - ___.-'-"'_H :
i " 1
. - = — -
Octarow (oumbka) = (y-¥) ¥ f---- = £ . Kampnan Touka cooTBeTCIByeT
_'./? OTIETHHEIN JHATEHHAM X HV
p
[logroses {oueesz) Y

'1r

0 ¥

Pucynox 1. Jlunus aunevunou peepeccuu
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2. IlpakTHyeckas 4acTh

Br10op npeanpusaTuii

Jist ananu3a ObUIM BBIOpaHBI KpYyMHEHIIME KOMIIAHWKM HEPTErazoBol u
sHepreTudeckon orpaciier Poccun, kotopeie Bxonar B pedtuHr PbK-500 n 3anumaror
BBICOKHE TTO3UIIMHU TT0 00BEMY BBIPYUKH B CBOEH OTPACiIH, U KOMITAHUH-OaHKPOTHI.

Jnst  uccrnenoBaHusi  HedTerazoBoM  OoTpaciu  BbIOpaHbl  CIIEAYIOIIHE
NpEANPUSITHUSA:

1. [TAO «HK PocHedTts» — 3aHMMaeT AUAMPYIOUIEE TOJOXKECHHUE
He(dTerazoBoit orpaciu Poccun. OCHOBHBIC BUIBI PAOOTHI JAHHOW KOMITAHUH: TOOBIYa
He(TH, Ta3a, Tra3oBOro KOHJEHCATa, IIOMCK W pa3BeAKa MECTOPOXKIACHHI
YIJIEBOAOPOJIOB, BBINOJHEHUE IUIAHOB [0 OCBOCHHIO MOPCKUX MECTOPOXIACHUM,
nepepaboTka JOOBITOTO ChIPbs,, peanu3anus HedTH, Traza U NPOAYKTOB HX
nepepaboTku Ha Tepputopun Poccun u 3a ee npeaenamu.

2. [TAO «I"a3nipom HedTh» — OJIHA U3 KPYIMHEHIINX POCCUMUCKUX KOMITAHUN
He(drerazoBoil  orpaciu. B cTpykrypy KkommaHuum — Bxogar  Oonee 70
HedTenepepabarpiBaroux, HedTEeIOOBIBAIOMNX M COBITOBBIX KommnaHuii Poccum,
OJIMKHEro W JalibHEro 3apyOexbs. BxoauT B uncio auaepoB 1o 3(h(HEeKTUBHOCTH B
poccHiicKoil HeTAHON UHAYCTPUH.

3. [TAO «HK «Jlykoiim»y — sBAsieTcss OJHOW M3  KpPYyHHEHIIUX
yOJUYHBIX BEPTUKAJIBLHO MHTETPUPOBAHHBIX He(TEra3oBbIX KOoMmaHuii B Mupe. Ha
JIOJIF0 KOMITAaHUU TIPUXOAUTCS TPUOIM3UTENBHO 2% MHUPOBOI HePTET0OBIYU U OKOJIO
OJIHOTO TIPOLIEHTA 3alacoB YIJIEBOIOPOIOB.

4, I[TAO  «CyprytHedTreras» —  MHOrompouibHass  KOMIIaHHUS.
OcymecTBisieT aesTenbHOCTh B 3anagHo — Cubupckoit, Bocrouno — Cubupckoit u
Tumano — nedopckoit npoBUHIMAX Poccun. OCHOBHBIE BUIIBI AESATEIBHOCTHU: MTOUCK,
pa3Be/ka, 100bI9a yTriIeBOAOPOJHOTO ChIPHS.

d. [TAO «Tpancuedtb» — KpymHeiiias B Mupe HeTenpoBOIHASI KOMITAHHUS .
[IpenocraBnger yciayrd B 00JacTH TPAHCIOPTUPOBKM HEPTH U MPOIYKUHUU
HedTenepepaboTKH O MAaruCTPaIbLHBIM TPyOOMIpoBoaaM B Poccun u 3a e€ npeaenamu,

OpraHu3yCT ACATCIbHOCTb II0 KOMINNIICKCHOMY pPAa3BUTHIO CE€TH MAruCTpajlbHbBIX
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TpyOOIIPOBOJOB M MPOBOAUT MPOPUIAKTHUECKHUE, AUATHOCTUYECKHUE U aBapUUHO-
BOCCTAaHOBUTENbHBIE paboThl Ha TpybompoBoaax. Kommanus tpancmoptupyer 82%
noobsiBaemoit B Poccuu Hedtu u 30% npousseneHubix B Poccun HeTenpoayKTOB.

6. [TAO «TatHedTb» — 0IMH U3 TUIEPOB POCCHMUCKUX HEPTIHBIX KOMIAHHIA.
B e€ cocraBe pazBuBaroTcsa HedTerazooosua, HeprenepepadboTka, HeTera30XuMHs,
IIMHHBIA KOMILIEKC, AJIEKTPOIHEPTETHUKA, pa3padoTKa U MIPOU3BOACTBO 000PYI0BaHUS
11 He(hTera3oBoi OTpaciu U OJIOK CEPBUCHBIX CTPYKTYP, ceTb A3C.

7. [TAO «HI'K «CnaBHedTh» — OJlHa M3 CaMbIX KPYIHBIX HEQTSHBIX
koMmrannii  Poccum 1o pasmepy  HedTenoObrum. ObecrmeunBaeT — TOJHBIM
MPOMBIIUICHHBIM LUKJI: OT Pa3BEAKU MECTOPOXKIECHUA M JOOBIYM YTIE€BOAOPOJAHOIO
CBIPBS 10 HEPTEnepepadOTKH.

8. I[TAO AHK «bamnedts» (nouepnee obmectBo [TAO «HK «PocHedTh»)
— OJHO W3 CTapedlMX MNpeAnpuUsTuil HedTerazoBol oOTpaciu cTpaHbl. Bujabl
NeSTEIbHOCTH: J0ObIUa U repepadoTka He)TH U rasa, peaan3anus HeQTEnpoIyKTOB U
IPOAYKTOB HepTexumuu. KoMIieke BKIIIOYAaeT TPU MPOU3BOJCTBEHHBIE IUIOIIAIKH:
«bamnedTs — YHII3», «bamuedts — HoBoiny, «bamuedt — Y panedrexumy»

9. AO «AHTUNIMHCKHAN HII3» — POCCUNCKUI YaCTHBIN
He(drenepepabarpiBatomuii 3aBoa. B nmekabpe 2019 roma ApOuTpakHBIM CyaOM
TroMeHCKOM 001acTh KOMITaHUS MpU3HaAHA OAHKPOTOM.

Jiist aHanM3a 3HepreTUYeCcKou cepbl NPOU3BOICTBA BHIOPAHBI:

1. I'pymma «1aTepPAO» — nuBepcuPUIIMPOBAHHBIA SHEPTETUUYECKUMA
XOJIIMHT, yIpaBisiromui aktuBamMu B Poccun, a takxke B crpanax Esponsr m CHI'.
JlesaTenbHOCTh OXBATBHIBAET: MPOU3BOJICTBO JJIEKTPUUECKOW W TEIJIOBOW SHEPIUH,
HHEProcOBIT, MEXKIYHAPOIHBIA JHEPrOTPEUIUHI, HMHXUHUPUHT U  OKCIOPT
SHEProoOOpyJOBaHUs, YIPABICHHE PACTIPEACIUTEIbHBIMU  3JEKTPOCETSIMH 32
npenenamu PO.

2. [TAO «Poccuiickue ceTn» — onepaTop IEKTpuueckux cereit B Poccum —
ABJISACTCSA OJHOW M3 KPYIHEMIIUX DJIEKTPOCETEBbIX KOMIIAHUN B Mupe. Teppuropus

JesITeILHOCTH OXBaThIBaeT - 80 pernoHoB Poccuiickoit deaeparum.
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3. I'pynma «Pycruapo» — OAMH H3 caMbIX KpPYIHBIX POCCHUHCKUX
DHEPreTUYECKUX XOIAUHTOB. Pycl uapo sBnsercs nuaepoM B NpOU3BOACTBE IHEPTUH
Ha 0a3e BO30OHOBIISIEMBIX HCTOUYHUKOB, PA3BUBAIOLMM [€HEPALIUIO HA OCHOBE SHEPTUU
BOJHBIX MIOTOKOB, COJIHIIA, BETPA M T€0TEPMAJIbHON SHEPIUH.

4, [TAO «¥OHumpo» — ojiHa U3 KPYMHEUIINX KOMIIAHUHA B chepe TEerIoBOM
reHepanuy 31eKTpo3Heprud B PO. B cocTaBe KOMITAHUH 5 TEIIOBBIX JIEKTPUYECKUX
cTanuuii o0mieit MomHocThio 11 245,1 MBT. OcymiecTBiser AesITENsHOCTD B 007aCTH
CO3JAaHMS U PEATU3ALNH dJIEKTPUIECKON SJHEPIrUU U MOIIIHOCTH U TEIJIOBOM SHEPIHH.

S. [TAO «®opTym» — sBISE€TCA OJHHM W3 BEAYIIMX NPOWU3BOJUTENEH U
MOCTABIIMKOB TEIUIOBOM U 3JIEKTPUUECKOM 3HEprun Ha Ypase u B 3anagHoi Cudbupu.
B cTpyKType KOMIaHUU BOCEMb TEIIOIEKTPOCTAHLIUH.

6. I[TAO «Ouen Poccus» —ocHoBHOi aktuB ['pynmer Enel B PO.
OOecrieuynBaeT 3JIEKTPO- M TEIUIO CHAOKEHUE MPOU3BOJCTBEHHBIX KOMIIAHUH U
OBITOBBIX NOTpPEOUTENEN B pPErMOHaX HaxXOXACHWUs KoMnaHUM. OCHOBHOH (oOKyc
NEeATEIbHOCTH Ha JUBEPCU(UKAIMU TEXHOJIOTHYECKOTO MNpO(UIIs ISl CHHKEHUS
YIJIEpOAHOro ciefa M Ha obecrnieueHUU 3(P(HEKTUBHOCTH U HAIEKHOCTU PadOThI
ra30BbIX AIEKTPOCTAHLIAMN.

7. I[TAO «KBanpa — I'eHepupyromiass KOMOaHUsS» — OJIHA U3 KPYHHEHIIUX
POCCHICKUX TEPPUTOPUATILHO-TEHEpUPYIOIKMX Kommnanui. Bunsr pabor IIAO
«KBagpa» — co3manue u peamusanus dIEKTPUUECKON SHEPTrMU Ha ONTOBOM PBIHKE,
IIPOU3BOJICTBO, IIEPEBO3KA U Peaan3alys TEIUIOBOW DHEPrMU Ha PO3HUYHOM PBIHKE
AIEKTPUYECKON SHEPTUH.

8. [TAO «TepputopnanbHas reHepupyromas kKommnaHus Ne2y sBisercs
OJIHOM M3 CaMbIX KPYMIHBIX TEIUIO3HEpreTnyecknx kommnanunii CeBepo-3anagHoro u
[enTpanbHOro genepaibHbIX OKpYro PO.

Q. ['pynnia E4 — kpynHeimass WHKXKAHUPUHTOBAs KOMIIaHHS CTpaHbl. B
coctaBe |'pynmbl KpylnHEUIIWE NMPEINPUATHS DHEPrEeTUKH, MPOEKTHBIE WHCTUTYTHI,
CTPOUTEIBHO — MOHTaXHble oprann3aunu. B 2016 romy koMmaHuss mnpu3HaHa

OaHKPOTOM.

26



IMocTpoenue moaeJiei

[loctpoenne  Mojeneil  NPOBOAWIOCH  HA  OCHOBE  MCHOJIb30BAHMS
€KEKBAPTAJIbHBIX JAHHBIX M3 OyXrajTepckux OajJaHCOB W OTYETOB O MPUOBLIAX U
yObITKaX PYHKIMOHUPYIOMIMX KoMnaHuii 3a nepuos ¢ 2017 mo 2020 rr.

C momoup0 MHOXECTBEHHOTO PErpecCUOHHOTO aHalM3a MOJIYYHUM MOJIETH,
KOTOPbIE OYyT MaKCUMAJIBHO IMOIXOIUThH K BRIOPAHHBIM OTPACIISIM ITPOU3BOJICTRA.
[TonyyeHHO€ ypaBHEHUE JOJKHO YAOBIECTBOPSATH CIECAYIOLUIUM YCIOBUSM:
® MHUHHMYM CTaHJAPTHOU OIIHOKH;
e Kod(DPUIMEHT neTepMUHALIMK UMEET BBICOKOE, OJIM3KOE K €IMHUIIEC 3HAUCHUE;
e KO3 PUITMEHTHI TPU HE3ABUCUMBIX NTEPEMEHHBIX 3HAUNMBI.

B xauecTBe mNEpeMEHHBIX I MCCIENOBaHUSA B3SITHl 25 TIOKazareneu, c

MOMOIIbIO KOTOPBIX MOYKHO OIIEHUTh (PMHAHCOBYIO YCTOMYUBOCTh MIPEANPHUSATHM:
1. PenTabenbHOCTH IPOJIAXK

Koaddurment miarexecrnocoOHOCTH

Koaddunrent naBectupoBaHus

KoaddunmeHT 3a10mKkeHHOCTH

Koaddunment hruHaHCOBOM YCTOWUHUBOCTH

PeHTabenbHOCTh COOCTBEHHOTO KanuTana

KoaddummenT obmeit miaTexecrnocoOHOCTH

KoaddummenT Op1cTpoit TUKBUIHOCTH

© 0o N o g B~ W N

KoadduimeHT noKpeITHS HHBECTUIIUN
10.KoaddurmenT puHaHCOBOM HE3AaBUCUMOCTH
11.PenTabenbHOCTh YUCTHIX AKTHBOB

12.]lons 3amacos

13. KoadunueHT Texymien TMKBUIHOCTH

14. Jlonst BHEOOOPOTHBIX AKTUBOB

15.Jons1 feHEKHBIX CPEACTB

16.KoadduimeHT coxpaHHOCTH COOCTBEHHOTO KanmuTasia
17.KoadduimeHT a0COoNMOTHON TMKBUAHOCTH

18.KoadhdurmeHT CTpyKTyphl 3a€MHBIX CPEICTB
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19.KoaddurmenT puHaHCOBOM aBTOHOMUU

20.Tons neOUTOPCKOM 3a10JPKEHHOCTH

21.Koahduruent pruHaHCHpOBAHUS

22.J107151 COOCTBEHHOTO KanuTana B GopMUpOBaHUH OOOPOTHBIX aKTUBOB
23.KoadhpurmeHt 060pauynBacMOCTH COBOKYITHOT'O KanyTasa
24.KoahpuimeHT CTpyKTyphl JOJITOCPOUHBIX UICTOYHUKOB (PMHAHCUPOBAHUS
25.TToxazarenb KpaTKOCPOUHBIX 00s13aTEIbCTB

Hedrerasosasi orpacib

[TocTpoum Mozaens Asst HeTEra3oBoi OTpaciy MPOU3BOCTBA.

[lepBBIM TanioM KccIeIOBAHUS SBISETCS OCTPOCHUE PETPECCUOHBIX MOJIEIEH
C TOMOIIBI0 MaTeMaTHueckoro makera Statistica. BwiOupas B KkadecTBe
PE3YIBTUPYIOIETO OMH U3 TIOKAa3aTeNel, CTPOUM PETPECCHH, OIICHUBAEM U BEIOMpaeM
HAWJTYYIINi BapHaHT.

Ha pucyHke mnpuBeieH pe3ynbTaT pPErpecCHOHHOrO aHajlu3a OJHOM U3
MOJIYYEHHBIX MOJEJEH, KOTOpas BIOCIEACTBUM Oblla BHIOpAHA HAWITYYILEH.
YpaBHEHHE UMeeT BBICOKUIA Kod(pduuueHT nerepmuHanun R? = 0,98, cranmapTHoe
otkinoHenue 0,04 u 4 3HaYMMBIX KO3 PuueHTa.

4 Multiple Regression Results: Spreadsheet24 | ? [

Multiple Regression Hesults

Dependent: NewVari Multiple B = ,9785315& = @03,0177
R?= 95752402 df = 4,107
No. of cases: 11Z adjusted R?= 95553613 = 0,000000
Standard error of estimate:z 055333530
Intercept: -,054873%3%32Z Std.Error: ,0383580 < 107) = -1,485 p = (1405
VarT b*=, BZ4 HewWVarld b*=- 84 HewVarll b*= 258
HNewVarld b*= 1435

Pucynox 2. Peepeccuonnviil ananus
Mogenb umeer cienyrmun BUI:
z = 0,824x; — 0,84x, + 0,296x5 + 0,149x,, (3)
IJIc Z — IoKa3aTe)b (PMHAHCOBOW aBTOHOMMUH,
X1 — KO PUITMEHT HHBECTUPOBAHMUS,
X5 — KO3(PPUITUEHT CTPYKTYPHI JOJTOCPOUHBIX UCTOUYHUKOB (DMHAHCUPOBAHUS,

X3 — KO3(PPUIUEHT CTPYKTYpPhI 3a€MHBIX CPEJNICTB,
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X4 — IIOKA3aTCJIb KPAaTKOCPOYHBIX 00513aTENLCTB.

[Tpumenum Mosienb (3) K TaHHBIM 7 KOMITAHUH U paCCUUTAECM PE3yIbTUPYIOIINN

II0KA3aTeiIb 3a BCE IICPHUOIBI.

Tabnuna 1 — 3nauenus ans komnanuii 3a nepuoasl 2017 — 2020 rr.

Komnanus Iepuon 2017 2018 2019 2020
1 kBapTan 0,6767 0,7536 0,6564 0,6787
2 xBaprai 0,7206 0,8238 0,7842 0,7030
["azmpomuedTH
3 xBapTan 0,7354 0,8312 0,7687 0,6907
4 xBaprain 0,7309 0,6776 0,7030 0,6744
1 xBaprai 1,2254 1,3288 1,3136 1,3006
C 0 2 xBaprain 1,2344 1,2999 1,3632 1,3243
YPLyTHEQTEraS 3 KkBapTAT 1,3221 1,3397 1,3503 1,3315
4 xBapTal 1,3819 1,3116 1,3225 1,3897
1 xBapran 0,6104 0,5780 0,6097 0,6040
2 kBaprai 0,5841 0,5660 0,5983 0,6222
Tpancued s

3 xBapTan 0,6086 0,5950 0,6023 0,5657
4 kBapTan 0,5963 0,6081 0,5925 0,5806
1 xBaprain 1,6627 1,6280 1,7384 1,5316
2 kBaprai 1,6616 1,7780 1,7332 1,4955

Taraedts
3 xBapTan 1,5751 1,8461 1,6098 1,5816
4 kBapTtan 1,5799 1,6593 1,5111 1,6496
1 kBapTan 0,8618 0,8575 0,6343 0,6092
2 KBapTamn 0,9599 1,0196 0,6234 0,6250

CnaBHe(dTh
3 xBapTan 0,8430 0,8046 0,6284 0,6445
4 kBapTai 0,8527 0,7615 0,6034 0,6240
1 kBapTan 0,8264 1,0518 1,2082 1,4711
2 xBaprain 0,8544 1,0566 1,1873 1,3902

bamnuedts
3 xBapTan 0,8808 1,1347 1,2305 1,3793
4 kBapTai 1,0186 1,1686 1,4682 1,0269
1 kBapTan 1,2249 1,0465 0,9486 0,9289
. 2 KBapTamn 1,2539 1,0324 0,9279 0,8325

Jlyxoiin

3 xBaprain 1,2388 1,0447 0,9480 0,9856
4 xBapran 1,0331 0,8952 0,8812 0,8903

Ta6nuna 2 — lanssie pis kommnanuu [TAO «PocuedTs» 3a 2017 roa

Ilepuoa Z
1 xkBapran 2017 0,5606
2 xBapran 2017 0,5749
3 kBapran 2017 0,5787
4 xBapran 2017 0,5796
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Tabmuma 3 — Jlannasie mrst komnannu AO «Artunmackuii HIT3» 3a 2018 rox

Ilepuoa Z
1 xBapran 2018 -0,0980
2 kBapran 2018 -0,2046
3 kBapran 2018 -0,2512
4 xBapran 2018 -0,3819

W3 ananm3a qaHHBIX TAOIUI 2 U 3 c7eliaeM BBIBOJ, YTO PACCUYMTAHHOE IO MOJCIH Z
YIOBIIETBOPSIET CJICTYIONTUM HEPABEHCTBAM
1. Jlnst GyHKIIMOHUPYIOMIUX MPEATPHUSATHI:
z > 0,575,
KOMITaHUSI SIBJISIETCSl PUHAHCOBO YCTONYHBOMA.
2. Jlns mpennpusTHii-0aHKPOTOB:
z < —0,098,

KOMITaHUS SABJISIETCS] OAHKPOTOM.

Ha cnenyromem sTame WCCICAOBAaHMS BBIYHCIUM YPOBEHb CTATUCTHUYCCKOMN
HAJISKHOCTHU MOCTPOCHHON Mojenu. [[jst 3Toro mojacTaBuM B MOJIyY€HHOE YpaBHEHUE
TAHHBIC BCEX KOMIAHUN W BBIYUCINM BEPOSTHOCTH MPOOUTHS KPUTHIECCKOTO YPOBHSI
Z.

[Tomygyaem, 4TO BEPOSITHOCTh OLIMOKKA MOJENIH JIJIsi CTAOMIIBHO paboTaromux
npeanpuatuii paBHa 5,5% BepostHocTh TOro, uto ypoBeHb z = 0,57 sBnsgercs
CTATUCTUYECKH 3HAYMMBIM, paBHa 94,5%.

Hnst  xomnanuu-6ankpora z = —0,098 mnpobuBaercs B 12,5% ciydaeB
(BeposiTHOCTB o1noOKu | pona).

Hanee moctponM (YHKIHMIO TMPUHAJICKHOCTH JUIsl OIICHKHA BEPOSTHOCTH
O0aHKpoTCcTBa IpeanpusaTHid. yHKIHS TPUHAIICKHOCTH HEYSTKOTO MHOKECTBA Oy IeT

WMETH CIETYIOUIAN BU:



F(z)

0,57

-0,1 0 z

Pucynox 3. @ynxyus npunadnesiscHocmu

OYHKIMSA TPUHAMICSKHOCTH, COBHafaromas ¢ (yHKIMEH paBHOMEPHOTO

PacipCcaciacHusd, BBI6paHa B CJICAYIOIICM BU/JC!:

0, z<-0,1
Z+0,1
F(Z) — m,—o,l <z< 0,575 (4)
1, z>= 0,575

Cuyuraem 3HaUYCHHUE Z TIO MOJCIN U HAXOOHUM, C KaKou BCPOATHOCTH, KOMITAHUA

SBJISETCS] (PUHAHCOBO YCTOMUYMBOM.
J11s1 TpOBEPKH BO3BMEM 2 KOMIIAHWH U BBIYUCIIAM Z 3a 2 IEPUOJA:

Tabnuua 4 — [IpoBepka MoydeHHON MOIETH

Komnaunus Ilepuoa 3HaveHue Z BeposiTHOCTB
. 2019 0,8812 1
ITAO «JIykoin» 2020 0,8903 1
2019 0,2685 0,55
ITAO «<HOBATO3K» 2020 -0,7464 0

CornacHo MOJIy4YEHHOW MOJIENIM BEPOSITHOCTH yCTOMUYMBOCTU KomnaHuu [TAO
«JIykonnm» B 2019 m 2020 rogy cocraBunu 1 unm 100%, a ans kommanuu [TAO
«HOBATS2K» B 2019 rony — 0,55 wim 55%, a B 2020 rogy — 0. U3 coobuienwii o
MIPOBEICHUH COOpaHUs KPEIUTOPOB CieayeT, uTo Hosiope 2019 roma ApOoutpaxxHbiM
CyJIOM BBEJICHa Mpolieaypa HaOmoJeHus 3a npennpustueM, a 6 mapra 2020 roxa

KOMIIaHUS MPHU3HAHA HECOCTOSATEIbHOU (0aHKPOTOM).
JHepreTnyeckas 0Tpacib

[TocTpouM perpeccnoHHBIE MOJIEH U BHIOEPEM HAITYHIIIYIO.
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Ha pucyHke npuBeneH pe3ynbTaT pErpecCMOHHOIO aHaluu3a MOJEIH,
BBIOpPAaHHON HAWIy4dIlEl NJIs SHEPreTUYEeCKOW oTpaciu npou3BoacTBa. [lomyyeHnHas
MOJIENIb MMEET BBICOKMM Kod(duuueHT nerepmunanuu R? = 0,806, crangapTHOe

otksioHenue 0,066 u 4 3HaUMMBIX K03 PULIMEHTA.

Multiple Begression Results

Dependent: WNewWVarlZ Multiple R = ,805&3050 F = 4%, 4350c2
B?= 54313717 df = 4,107
Wo. of cases: 1132 adjusted BR?= 83602081 p = 0,000000
Standard error of estimate: ,075Z22427¢
Intercept: , 333803751 Std.Error: ,0&642e¢ t{ 107) = 5,954 p = L0000
Varl b+*= 185 VarT b*=, 510 Var@ b+*=,  ZBB

HewWVarld b*=-_12

Pucynox 3. Peepeccuonnviil ananus

Mojenb umeeT clenyronun BU/I:

z = 0,185x; + 0,51x, + 0,288x3 — 0,12x,, (5)
rae Z — KodpPuimeHT GuHAHCOBOM YCTONYUBOCTH,
X1 — peHTa0EIbHOCTh MPOAAXK,
X, — KO3 PUIMEHT UHBECTUPOBAHMS,
X3 — KO3(PPUIUEHT TeKyIIeH TUKBUIHOCTH,
X4 — KO3 PUIUEHT CTPYKTYPHI I0JATOCPOUYHBIX UCTOUYHUKOB (PMHAHCUPOBAHUSI.
PaccuuTtaeMm 3HaueHus 11 6 GUHAHCOBO-YCTOMYMBBIX KOMIIaHUI 32 BCE MEPUOIBIL:

Tabnuna 5 — 3Hauenus s komnanui 3a nepuojabl 2017 — 2020 rr.

Komnanus Iepuon 2017 2018 2019 2020
1 xBaprain 2,9866 1,3945 1,3118 1,1793
2
VirepPAO KBapTail 2,3226 1,2835 1,2199 1,0543
3 xkBaprain 1,5640 1,2917 1,1190 1,0484
4 xBapran 1,5336 1,3058 1,0890 1,1102
1 kBapTan 2,5378 4,2437 3,9681 1,2772
. 2 kBapran 1,9594 2,3914 3,5127 1,6853
Poccuiickue cetn
3 KBapTai 2,8784 1,9562 4,1485 1,6682
4 kBapran 2,3191 2,0099 3,6896 2,4755
1 xBaprain 1,5792 2,5654 2,3150 1,7104
2 xBapTan 1,4236 2,2036 1,8433 2,0868
Pycl'unpo
3 xBapran 1,9681 3,5621 2,2352 1,4574
4 xBapran 1,7611 2,8825 2,1936 1,7773
FOnunpo 1 xBaprain 1,6410 2,2542 1,5690 1,3135
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2 KBapTai 1,6270 1,5069 1,4188 1,2610

3 xBaprain 2,3173 1,5964 1,6463 1,2635

4 xBapTai 2,1950 1,4150 1,1825 1,0411

1 xBapTan 1,7189 2,3151 2,3627 2,1085

Doprym 2 KBapTai 2,3915 3,0532 1,7941 1,9377
3 xBaprain 2,2997 2,3334 1,8927 1,8071

4 xBapTai 2,7265 1,9801 1,7978 2,2815

1 kBapran 0,9088 0,6884 0,7843 1,0563

Srer 2 KBapTal 0,7235 0,6513 0,7665 1,0525
3 kBapran 0,6519 0,6974 0,7207 1,0558

4 xBapTa 0,6582 0,7242 1,0205 0,9535

1 kBapTan -0,1772 0,8544 0,8557 0,8101

TTK - 2 2 xBapTai 0,8082 0,9884 0,8183 0,7803
3 kBapTan 0,9166 0,8808 0,6713 0,7269

4 xBapTai 0,8667 0,7204 0,7490 0,7593

Ta6muna 6 — {annsie qus kommanuu [TAO «KBaapay 3a 2020 roa

Ilepuon z
1 xkBapran 2020 0,6037
2 xBapran 2020 0,5526
3 kBapran 2020 0,5743
4 xBapran 2020 0,5506

Tabmuma 7 — Janasie mis komnannu AO «Artunuackui HIT3» 3a 2018 rox

Iepuoa z
1 xkBapran 2018 -0,6800
2 xBaprtan 2018 -0,8034
3 kBapran 2018 -0,9351
4 xBaptan 2018 -4,8289

Takum o0pasom, W3 aHanM3a JaHHBIX Tabmuil 6 W 7 caenaeM BBIBOJ, 4YTO

pacCUYUTAaHHOC 110 MOACIN Z YAOBJICTBOPACT CICAYIOIIUM HECPABCHCTBAM:

1. Jlnga QyHKIIMOHUPYIOUIUX MPEITPHUSITHIA:

z = 0,551,

KOMITaHUSI SIBJISIETCS] (PUHAHCOBO YCTOMYMBOM.

2. Jns mpennpusiTuii-0aHKPOTOB:

z < -0,803,

KOMIIaHUA ABJISICTCA 6aHKpOTOM.
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Ha cnenyromem stame wucciaenoBaHUS BBIYUCIUM YPOBEHb CTATUCTUYECKOU
HAJIC)KHOCTU MOCTPOCHHON MOJIeTH. J{J1s1 3TOro MOACTaBUM B MOJIYYEHHOE YpaBHEHUE
JIAaHHBIE BCEX KOMITAHHWH M BBIYUCIUM BEPOSTHOCTH MPOOUTHUS KPUTHUECKOTO YPOBHS
Z.

[Tomy4nnoch, 4TO BEPOSTHOCTh OMIMOKM MOZENH Ul CTa0MIBHO PabOTAIOIINX
npennpustuii paBHa 6,25% BepositHocTs TOrO, uTOo YpoBeHb z = 0,551 sBuseTcs
CTaTUCTUYECKHU 3HAYUMBIM, paBHa 93,75%.

s xommanuu-6ankpora z = —0,803 mpobuBaercs B 12,5% ciydaeB
(BeposiTHOCTB Oo1mnoOKH | pona).

Jlanee mocTpouM (YHKUMIO TPHUHAUIEKHOCTH [UIsI OLIEHKH BEPOSTHOCTU
OaHKpoTCTBa NpeaupusITUid. OYHKIUS TPUHAJIEKHOCTH HEUETKOTO MHOYXKECTBA OyieT

VMMETh CIICIYIOIIUN BU;

F(z)

-0,803 0 z

Pucynox 4. @ynxyus npunaonesxcHocmu mooenu

OyHKIMSA TPUHAAIEKHOCTH, COBHajaronias ¢ (yHKIMEH paBHOMEPHOTO

pacnpeneneHus, BbIOpaHa B CIEAYIOIIEM BUJIE:

0, z<-0,803
z+0,803
F(z) = m,—O,S(B <z<055 (6)
1, z> 0,55

CunTaeMm 3HaUCHHUE Z TIO MOJCIN U HAXOOUM, C KaKou BCPOATHOCTDb, KOMITAHUSA

ABJIETCS] (PUHAHCOBO YCTOMYMBOM.
JI1s1 npOBEPKH BO3BMEM 2 CIIy4allHbIE KOMIIAHUU B Pa3HbIE IEPUOIBI:

Tabnuua 10 — [TpoBepka noay4yeHHON MoIeTU
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Komnanus Ilepuon 3HaueHme z BepositHOCTH
2018 1,4150 1
I[TAO «tOnumnpo» 2020 1,0411 1
2016 0,2055 0,74
OAO «Ces3zann HTL» 2017 -1,2842 0

CoracHO MOJy4eHHOM MOJIENTU BEPOSITHOCTH YCTOMYMBOCTH KommnaHuu [TAO
«tOnunpo» B 2018 u 2020 roay coctraBunu 1 wmm 100%. [ns kommanuu OAO
«Ces3an HTL» B 2016 roay — 0,74 wiu 74%, a B 2017 roxy — 0. U3 coolienuii o
MIPOBENCHUH COOpaHUsl KPEAUTOPOB CleayeT, 94To B Mapte 2016 roma ApOoutpaxHbIM
CYJIOM IIPUHSTO pEUICHUE O Hayaje Mpoleaypbl OaHKPOTCTBA U OTKPBITO KOHKYPCHOE

MIPOU3BOJICTBO, a oceHbio 2018 rosa komnanus ObLTa JIMKBUIUPOBAHA.,
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3. DUHAHCOBBIN MEHEIKMEHT, pecypcod(pPpekTUBHOCTH U
pecypcocoepexenne

Lenbto pasznena «DUHAHCOBBIM MEHEIKMEHT, pecypcodPPEeKTUBHOCTh U
pecypcocOepeKeHue» SBISETCS ONPEAEICHUE NEPCHEKTUBHOCTH M YCHEIIHOCTH
MOCTPOEHHOM MOJIEH JIs1 OLEHKH (PMHAHCOBOW yCTOMYMBOCTHU Npeanpuatuii Poccun
C MO3ULIUU pecypcodPPEKTUBHOCTH U KOHKYPEHTOCIIOCOOHOCTH.

JIIst  TOCTYDKEHMsI TTOCTABJICHHOW IIeNM HEOOXOIWMO PEeUIUTh CIICTYIOIIHNE

3aJlauyu:

1. Onpenenuthb MOTEHIIMATbHBIX noTpeduTeneu pe3ynbTaToOB
UCCJIEIOBAHHUS.

2. [IpoBecTH aHaIU3 KOHKYPEHTHBIX TEXHUYECKUX PEIICHUH.

3. Boimonmaute SWOT-ananu3: omnucath CUJIbHBIE W ClaOble CTOPOHBI

IIPOCKTA, BEIABUTH BOSMOKHOCTH U YI'PO3bI AJIA peain3aln IPOCKTa.

4. OneHutrb  CTENeHb  TFOTOBHOCTH  HAyyHOW  pa3pabOTKM K
KOMMepLHUaIU3aluu.
S. [TocTpouTh KalleHIapHBIM IUIaH-TpaUK MPOBEAEHUS padOT HAy4YHO-

HCCIIeIOBATEIIbCKOTO MTPOCKTA.
6. PaccunTaTh O10/KET HAYIHOTO MCCIICIOBAHU.
7. OnpenenuTs pecypcHyro, (HHAHCOBYIO, OIOKETHYIO, COLMAIBHYIO WU

HKOHOMUYECKYI0 3(DPEKTUBHOCTH UCCIICIOBAHMUS.

3.1. TloreHuuaabHbIe NOTPEOUTEN PE3YJIbTATOB UCCIETOBAHUSA

B mporecce HammcaHWs MarucTepCcKOW JTUCCEPTAIlUU OBLIM  OINpPEACICHBI
MOTCHIIMAIbHBIC MMOTPEOUTEIIN PE3yJIbTaTOB MccieaoBaHus. K HUIM MOXXHO OTHECTH
(UHAHCOBBIC KOMITAHUH, aHAIMTHYCCKUE CIYXKOBI, KPESIUTHBIC, HHBECTUIIMOHHBIC U
aynquTopckue kKommaHuu. J[msi aHanm3a motpeduTencii HeoOXOIUMO PacCMOTPETh
IIEJICBOM PBHIHOK M IMPOBECTH €r0 CErMEHTHPOBAHKE.

IleneBoii PBIHOK — CETrMEHTHI PBIHKA, Ha KOTOPOM OYIET MpOJIaBaThCs B
OymyieM pa3paboTka.

CerMeHT pbIHKAa — TpYNNbl NoTpeduTeNel, 00JaarouuX OmnpeaeICHHBIMU
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OOIIMMH MPU3HAKAMHU.

CerMeHTHpOBaHUE — pa3JeiCHUE MOKyNaTelel Ha OJHOPOJHbBIE TPYIIIbI, JJIS
Ka)KI0M U3 KOTOPBIX MOXKET MOTPeOOBaThCS ONPEIEICHHBII ToBap (ycayra).

B 3aBucuMocTH OT KaTeropuu MOTpeOuTeNeld HEOOXOIMMO HCIOIb30BaTh
COOTBETCTBYIOIIME KPUTEPUU CETMEHTUPOBaHUsA. J[JI1 KOMMEpUECKUX OpraHu3alui
KPUTEPUSMU CEIMEHTUPOBAHMUS MOTYT OBITh: MECTOPACIIONOKEHHE, OTPaCib,
BbIMTycKaeMast mpoaykuus. s (usmueckux nuI KpUTEPUSIMH CETMEHTHUPOBAHUS
MOTYT OBITh: BO3pPacCT, HAIMOHAJIBLHOCTh, 0OpPa30BaHHUE.

CerMeHTHpOBaTh PHIHOK YCIYT [0 Pa3pad0TKE MaTEMAaTHYECKON MOJEIH MOKHO

110 CIICAYIOMIEMY KPUTCPHUIO: OTPACIb IIPOU3BOACTBA, Pa3MCP KOMITAHHUH.

3.2.  AHaJM3 KOHKYPETHbIX TEXHMYECKUX peleHuii

AHaJIN3 KOHKYPEHTHBIX PELICHUHN MO3BOJISET IPOBECTH OLEHKY CPABHUTEIBHON
3¢ ()EKTUBHOCTH HAy4YHOU pa3pabOTKU U ONPEAEIUTh HAMPABICHUA JIs1 €€ Oy IyIlero
NOBBILICHHUS.

Ha naHHBII MOMEHT CYLIECTBYIOT pa3jIMYHble MAaTEMaTHYECKHUE MOAEIH IS
BBISIBJICHUSI (DMHAHCOBO HEYCTOMUYMBBIX opraHuszainuil. Ha kpeauTHble opranuszanuu
OTBOJUTCS HEOOJbIIas YacThb U HEKOTOPBIE M3 HUX YCTapeld U HE COOTBETCTBYIOT
COBpPEMEHHbIM peayiusiM. OCHOBHBIM KOHKYPEHTOM BBIBEJEHHON MOJENH OIEHKU
(GbUHAHCOBOW yCTOWYMBOCTH Tmpeanpuatuii  (P) MOXKeT BBICTyHaTh MOJEIb

JIMarHOCTUKH pucka 6ankpoTcTBa CaBuiikoit (k). Dopmyna Mmoaenu 6aHKpPOTCTBA:

Z=1-098x; —1,8x, — 1,83x3 — 0,28x,, (7)
Ta6numa 11. [Tokazarenu moaenu 6ankporcTBa CaBUITKOM
IMokazarens HanmenoBanue mokasaresist dopmyiia o Gamancy
Xq Jlonst CcOOCTBEHHOTO KaluTana B ctp. 1200 — cTp. 1500
(opMHPOBaHNE OGOPOTHBIX AKTHBOB crp. 1600
Xy Koaddunment obGopaunBaemMocTu cTp. 2110

06OPOTHOTO KamiTasa (cTp.1300Hm + cTp. 1300km) * 0,5

X3 Koadpdurment (rHaHCOBOM ctp. 1300

HE3aBUCUMOCTH MPENPUATHSL crp.1700
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X4 PenTabenbHOCTD COOCTBEHHOTO cTp. 2400
(ctp.1300Hm + cTp. 1300km) * 0,5

Kamnuraja

[IpoBeneM JaHHBIN aHATU3 C TOMOIIBIO OLIEHOYHOM KAapThl, KOTOpas MPUBEICHA
B TaOmune 12.
Tabmuma 12. OuenovyHas KapTa i CpaBHEHUS KOHKYPEHTHBIX TEXHUIECKUX

peuieHuii (pa3paboTok)

Konkypentocno
Bec bannsr
Kputepuu onieHkH KpHTEpHA cOOHOCTB
By, by K¢ Ky
TexHudecKkue KPUTEPHUH OIEHKH pecypcodhHEKTUBHOCTH
DddekTuBHOCTh MOJCTH 0,2 5 4 1 0,8
[Ipocrora BHEeapEHUS 0,1 5 3 0,5 0,3
ITpocToTa sKcIuTyaTauu 0,1 5 5 0,5 0,5
[IpruMeHUMOCTB B OTpaciau 0.3 5 3 15 0.9
IIPOU3BOJICTBA
Pe3ynbTaTUBHOCTH 0,1 4 4 0,4 0,4
DKOHOMUYECKHUE KPUTEPUU OLICHKU I (HEKTUBHOCTH
YpoBeHb MPOHUKHOBEHMS HA 0.05 5 5 025 025
PBIHOK ’ ’ ’
[Ipennoaraemelii Cpok 0.05 4 3 0.2 015
AKCILTyaTaluu ' ' '
durHaHCUpPOBaHUE 0.1 5 5 0.5 0.2
pa3paboTKu
HUtoro 1 38 29 4,85 3,5

[To3unust pa3pabOTKU U KOHKYPEHTOB OIICHMBAETCSI SKCIEPTHBIM IYTEM IO
nATrOaIbHOM mkasie. Beca mokasareneil B CyMMe TOJKHBI COCTABIISTH 1.

AHaJIN3 KOHKYPEHTHBIX TEXHUUYECKUX PEIICHUI onpenenseTcs mo popmyrie:

IC:ZBE (2)
rae
B; — Bec noka3zarens (B 105X €IUHUIBI);
B; — Gan i-ro mokazaress.

Takum oOpa3oM, MOXKHO CJeIaTh BBIBOJ O TOM, YTO BHIBEJICHHAS MOJICIb I10
MHOTHM TIOKa3aTelsIM SBIIIETCS Hambojee MPEAINOYTHTEIBHBIM, YeM MOJIEIb
JTarHoCTUKU 6aHKpoTcTBa CaBHUIIKOM, Tak Kak 3HaueHue 4,85 OonbIine 3HadyeHus 3,5.
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3.3. SWOT - anaau3

SWOT - Strengths (cunbHble cTOpoHBI), Weaknesses (ciaObie CTOpPOHBI),
Opportunities (Bo3MoxkHOocTH) W Threats (yrpo3sl) — TIpelnCTaBiseT CoOOOM
KOMIUJIEKCHBI ~ aHAIM3 HAy4dHO-UCClenoBarenbckoro mpoekra. SWOT-ananus
MPUMEHSIOT JIJIsl UCCTICIOBAHUS BHEITHEH W BHYTPEHHEH CpeJIbl MPOCKTA.

Tabmuua 13. Matpua SWOT

CuiibHBIE CTOPOHBI Cna0ble CTOPOHBI

Cl. Ucnonp3oBanue | Cnl. Beicokuil ypoBeHb
HECKOJIBKMX METOJUK | 3aTpaT  BpPEMEHU  Ha
KOJIMYECTBEHHOTO pa3paboOTKy MPOEKTa
oIX0/1a OLICHKH
(uHaHCOBOI
YCTOMYUBOCTH u
BEPOSITHOCTHU
OaHKpOTCTBa

C2. Amnamu3 OOJBIIOrO
KOJIMYEeCTBa Moeen
OLICHKHU BEPOSATHOCTH
OaHKpPOTCTBA.

C3. Hcnonn3oBaHue
MoJieJIeH KakK
3apyOeXHbIX, TaKk H
OTECYCCTBEHHBIX
HCCIICIOBATEIICH.

CA4. [Ipumenenune
HECKOJIbKUX
MaTeMaTUYECKHUX MMaKETOB

JJIA aHaJIN3a JaHHBIX

Bo3moxxHocTH Ananus OONBIIOrO | YBEIWYEHHE TOYHOCTH
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BI. Hcnonp3oBanue

U3y4eHHBIX B paMKax
OPOEKTa METOAMK IS
aHaIM3a APYTHX

OTpacier S3KOHOMUKHU.
B2. BeicTymienus ¢
pe3ynbTatamMu paboThl HA
KOH(EPEHITHSIX.

B3. [IpumeHenune
MOJIYYCHHBIX ~ HABBIKOB
paboThl C yKa3aHHBIMH
METOMKAMHU TUTS
MOCTPOCHUS
COOCTBEHHOU
YHUKQJIBHOM MOJEIN B
ciyvae HAJTUYUS
OOJIbIIIETO  KOJIMYECTBA

CTaTUCTUYCCKHUX JaHHBIX.

KOJIMYECTBA JAHHBIX U
HCCJIEJOBaHNE

JUTEpaTyphl 10 3aJaHHON
TE€ME€ BEAET K MOJYYEHUIO
KOMIUIEKTA JaHHBIX IS
MIOCTPOCHUST COOCTBEHHOM
monenu.  [lomyueHHyro
MOJEIb MOXXHO B HTOIE
MOAU(MUIIPOBATh W IS
IPYTHUX oTpacien
SKOHOMHMKH. OJTO BCE B
COBOKYITHOCTHU

oOecrnieunBaeT

BO3MOKHOCTh HAaIUCaHUS
OTJINYHOH CTaTbu u

rapaHTUpPyeT y4yacTHE Ha

KOH(epeHuuu

UCCJIeIOBAHUM, coop
JTAHHBIX C TPOBEPECHHBIX
CaTOB.  YMCHBIICHUE
BpEMEHU Ha pa3paboTKy
MOJIEIH C
UCIIOJIb30BAaHUEM 3a
OCHOBY TOTOBBIX
3apyOeKHBIX U
OTEUECTBEHHBIX

MOJIEJIEN.

Yrpo3sl
V1. llosBnenue B
KOPOTKHE CPOKH
MIPOEKTOB-KOHKYPEHTOB,
pa3pabOTaHHbBIX Ha
OCHOBE
aBTOMATU3MPOBAHHOU
CUCTEMBbI pacuera
roKasaresien 51

MOCTPOEHHUS MOJIEIIEH.

CokpalieHue  BpEeMEHHU
HUCCJIEIOBAaHUN U
COPTHPOBKA JIAHHBIX IIO
3apaHee
IPUTOTOBJIICHHBIM
TabIUIIaM. BBIOOD
TIPOBEPEHHBIX
MaTEMaTHYECKHUX ITaKETOB

U paboTa B HUX.

OtcnexuBanue
uH(popMauu o
DHEPTETUYECKOU 151

He(dTera3oBbIM OTpACIISIM

B CETH HHTEPHET WU
pa3IMYHbBIX
NEePUOANYECKUX
U3TaHUSIX
ApXUBHpPOBaHHE  BCEX

IMOJIYYCHHBIX OaHHBIX Ha
Pa3IN4YHBIC HOCHTCIIN

JJIA UCITIOJIB30BaHUA UX B
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Oyymiem.

Taxum oOpa3zom, MOXKHO CAENATh BBIBOJ O TOM, UTO Haubosee 3(h(HEeKTUBHBIM B
CIIO’KUBIICHCS CUTYaIUU SIBISIFOTCS CIEAYIOIIee:
e OtcnexuBanue MHPOPMAIINH 110 AHATTU3UPYEMBIM OTPACIISIM IPOU3BOACTBA B CETU
UHTEPHET U Pa3TUYHbIX EPUOANUYECKUX U3TAHUSIX;
e ApXUBHPOBAaHHE BCEX TMOJYYCHHBIX MJAHHBIX Ha pPAa3IMYHbIE HOCUTENU IS

HCIIOJIB30BaHU UX B 6y,[[y1[I€M.

3.4. OIIeHKa TOTOBHOCTH NMNPOCKTA K KOMMEpIINaJIn3anuu

OueHuM cTeneHb TOTOBHOCTH HAYYHOW pa3pabdOTKM K KOMMEpPIHAIU3ALUUU U
BBISICHUM YpPOBEHb COOCTBEHHBIX 3HAHMHA [UIsI €€ MPOBEICHHUS. 3aroJIHUM
cnenuanbHylo (opMy, COJAEpXKAallyl0 I0Ka3aTead O CTENEeHU MpOpadOTAHHOCTU

IIPOCKTAa C IIO3MIHUHK KOMMCPIHAIN3AIUU WU KOMIICTCHIUAM p33pa6OT‘II/IKa HAaYy49HOI'O

IPOEKTA.
Tabnuma 14. bnaHk OIIEHKH CTETIEHU TOTOBHOCTH HAy4YHOTO MPOEKTA K
KOMMepIUaIn3aluu
No HaumenoBanue Crenenb YpoBeHb
n/m MPOPA0OTAHHOCTH | UMEIOIUXCS 3HAHUN
HAy4YHOTO MPOEKTa | Y pa3paboTyuka
1. | Omnpenenen umeronuiics 5 3)
HAay4YHO-TEXHUYECKUU 3a€E
2. | OmnpeneneHbl MePCIEKTUBHBIC 2 3
HaIpaBJICHUS

KOMMCpIUaIn3aluyu HAy4YHO-
TCXHHUYCCKOT'O 3aaci1a

3. | Omnpenenensl oTpaciv u 4 4
TEXHOJIOTUHU (TOBApPHI, YCIYTH)
JUTSI TIPEJITIO’KEHUS Ha PHIHKE

4. | Omnpenenena ToBapHas ¢popma 3 2
HAyYHO-TEXHUYECKOTO 3a7eJia
JUTSL TIPEJICTABIICHUS HA PHIHOK
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OnpeneneHbl aBTOPBI U
OCYUIECTBJIEHA OXpaHa UX MpaB

[IpoBeneHa OLeHKa CTOMMOCTH
MHTEIJIEKTYaJIbHOU
COOCTBEHHOCTHU

HpOBCI[eHBI MapKCTUHI'OBLIC
HCCIICOOBAHNUA PHIHKOB cOBITa

Pa3zpaboran OusHec-TuTaH
KOMMEPIHATU3AIUU HayIHOW
pa3paboTku

OnpeneneHsl Myt
IPOJBIKEHHS HAyYHOU
pa3paboOTKU Ha PHIHOK

10.

Pa3paborana ctparerus
(bopma) peanuzaiu HayqIHON
pa3paboTku

11.

[IpopaboTanbl BOIPOCHI
MEXTyHApOJIHOTO
COTPYIHMYECTBA U BBIXOJIA HA
3apyOeKHBIN PHIHOK

12.

[IpopaGoTaHbl BOMPOCHI
WCITOJIb30BAHUS yCITYT
UHOPACTPYKTYPHI MOIACPKKHU,
MOJIYYCHUS JIbTOT

13.

[IpopaGoTaHbl BOMPOCHI
(buHaHCUpOBaHUS
KOMMEpIHaTU3allii HayIHOU
pazpaboTku

14.

HNmeercsa komaHaa g
KOMMEPITUATN3AINN HAyIHOU
pa3paboTku

15.

[TpopaboTan MexaHU3M
peanu3aly Hay4YHOTO MPOEKTa

NTOI'O BAJIJIOB

43

43

[Ipu nmpoBemeHuun aHanau3a MO TaOJUIE, MPUBEACHHOW BHIIIEC, MO KaXIOMY

IIOKAa3aTCJIl0 CTAaBUTCA OICHKa II0 MATHOAJJIBHOM  IIIKaJe. HpI/I 9TOM CHCTEMaA

U3MEPEHUsI M0 KaXJIOMYy HampaBleHUI0 (CTeNeHb MpopabOTaHHOCTH HAYYHOTO
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MIPOCKTa, YPOBEHb HMMEIONIMXCSl 3HAHUW y pa3paboTdmMKa) OTIWYaeTcs. Tak, mpH
OLICHKE CTEMeHH MpOopadOTaHHOCTH HAy4YHOro TmpoekTa 1 Oamn o3HA4YaeT He
npopabOTaHHOCTh TMpoeKkTa, 2 Oamia — ciabyro MnpopadOoTaHHOCTh, 3 Oamia —
BEITIOJTHEHO, HO B KAYECTBE HE yBEPEH, 4 Oajia — BBITIOJIHEHO Ka4eCTBEHHO, 5 0aioB
— HMMEETCA TOJIOKUTEIBPHOE 3aKIIIOYEHUE HE3aBUCUMOIO JKcrepra. [ OLeHKu
YPOBHSI MMEIOIIMXCS 3HAaHUM y pa3paboTuMka cucTeMa O0ajuloB MPUHUMAET
ciemyronuii BUA: 1 03HavaeT He 3HAKOM WJIA MaJio 3HaK0, 2 — B 00bEME TEOPETHIECKUX
3HaHUM, 3 — 3HAIO TEOPUIO U MTPAKTUYECKUE MPUMEPHI IPUMEHEHUS, 4 — 3HAKO TEOPUIO
U CaMOCTOSITEIbHO BBINOJHAK, 5 — 3HAI0 TEOPUIO, BBHINIOJIHAI U MOTY
KOHCYJIbTUPOBATb.

OrneHKka TOTOBHOCTH HAay4YHOT'O MPOEKTa K KOMMEpIUaIU3aluu (Ui YPOBEHb
MMEIOIINXCS 3HAHUM y pa3zpaboTuuKa) onpeaensercs no popmyJe:

chM =2 b;, (3)
7€ Byy — CyMMapHOE KOJIMYECTBO OAIIOB 10 K&KIOMY HAIPABIICHHUIO;
B; — 6am mo i-My mokasarernto.

3uayenue by, M03BOISET TOBOPUTH O MEPE TOTOBHOCTU HAYYHOH pa3pabOTKU U
ee pazpaboTunka K Kommepruanusanuu. Tak, ecnu 3Hauenue by, momy4nnocs ot 75
no 60, To Takas pa3pabOTKa CUMTAETCs MEPCIEKTUBHOM, a 3HaHUS pa3padOTUMKa
JIOCTaTOYHBIMM JUIsl YCIICIIHOW ee koMmepimanuzauuu. Ecau ot 59 g0 45 — 1o
MIEPCIIEKTUBHOCTH BhIlIe cpeanero. Eciam ot 44 1o 30 — TO nepCneKTUBHOCTD CPEIHSIS.
Ecmu ot 29 no 15 — 1O mepcnekTUBHOCTh HUXKE cpeaHero. Eciu 14 u Huxe — TO
MEePCIIEKTUBHOCTh KpaliHEe HU3Kasl.

Takum 00pa3oM, MOXHO CcJieJlaThb BBIBOJ O TOM, YTO NEPCHEKTUBHOCTH
KOMMEPIUATU3ALNN HAXOUTCA Ha CPEAHEM YPOBHE. DTOT YPOBEHb MOKHO MOBBICUTH
nyTeM OoJiee JETaNThbHOTO HCCIEAOBAaHUS KOMMEPYECKON COCTaBISIONICH IMPOEKTA,

KOTOpasi BKJIt0UaeT B ce0sl aHaIM3 PhIHKOB CObITa, pa3paboTKy OU3HEC-TIaHa U T.]I.

3.5. MeToabl KOMMePUHMAJIU3AIUMN Pe3yJIbTATOB HAYYHO-TEXHUYECKOI0
HCCJIeA0OBAHMS

I[JI?I KOMMCPIOUAIN3AINU PEC3YJIbTATOB HAYYHO-TCXHUYCCKOI'O HCCICIOBAHHA
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UJcalbHbIM pelieHrneM Oyner «Toproiid MAaT€HTHBIMHU JIMLEH3USAMU», IOTOMY YTO
JaHHas pa3paboTka JOJKHA OBITh 3alllMIleHa AaBTOPCKUM HpaBoOM. OTO Jaer
KOHKPETHOMY HCCJIEIOBAaHUIO IPABOBYI0 OXpaHy OT HECaHKIMOHHPOBAHHOIO

HCIIOJIB30BaHMUA.

3.6. HHumMaNUA NPOEKTA

YcTaB HayqHOro MPOEKTa MarucTepcKoil paboThl JOIKEH UMETh CIIETYIOIIYIO
CTPYKTYDY.-

1. [{enu u pe3ynpTaT IpoOEKTa.

[IpuBenem uHQOpPMALMIO O 3aMHTEPECOBAHHBIX CTOPOHAX MPOEKTa, UEPAPXUU
LEJIEH ITPOEKTA U KPUTEPUAX TOCTHKECHHUS LENEH.

Ilox 3aWHTEpECOBAaHHBIMM CTOPOHAMHU IIPOEKTAa IIOHWMAKOTCS JUUA WU
OpraHM3alrN, KOTOPbIE aKTUBHO YYaCTBYIOT B IIPOEKTE WJIM NHTEPECHI KOTOPBIX MOTYT
OBITh 3aTPOHYTHI KaK MOJIOKUTENBHO, TAK U OTPULATEIBHO B X0/1€ UCIIOJHEHUS WU B
pe3ynbrate 3aBepiieHust npoekrta. MHpopmMainio no 3aMHTEPECOBAHHBIM CTOPOHAM
IIPOEKTa NpeacTaBUM B Tadnuie 15.

Tabnuua 15. 3auHTepecOBaHHBIE CTOPOHBI MPOEKTA

3auHTEpECOBAHHBIE CTOPOHBI MPOEKTA OxuaHus 3aMHTEPECOBAHHBIX CTOPOH
TITY IIpencraBnenune pe3yabpTaToB HA
KOH(epeHIUsIX, BO3MOXKHAs JalIbHEeHIas
KOMMEpUHATU3AIUA
HNHBecTOpHI WiIA ayIUTOPBI NucTpyMeHT Jij1st OBICTPOTO aHan3a
OpraHu3alii Ha MOMEHT OaHKPOTCTBA

[IpeacraBum wuHbOpMaIMIO 00 wHepapXuu IeNel MPOeKTa U KPUTEPHSs
IIOCTHIKEHUS 11es1eil B Ta0muie 16.

Tabnuua 16. Llenu u pe3yapTaThl MPOEKTa

Ilenwn nmpoekra: Pa3paboTka MaTremMaTH4YeCKOM
JTUCKPUMHHAHTHOU MOJETH JIJIS
BBISIBJICHUST (PUHAHCOBO HEYCTONYMBBIX
OpraHu3alun

OupmaemMple pe3ysIbTaThl TPOEKTA: Mogaenp, ¢ TOMOIIBI0 KOTOPOU MOMKHO
TOYHO OTIPEEIATh GUHAHCOBOE
COCTOSIHUE KOMIIaHUU
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Kpurepuu npuemku pe3yibrara Mopnenb afekBaTHa TaHHBIM
MPOEKTA:

TpeOoBaHuUs K pe3yabTaTy MPOEKTA: TpeboBanue:
Bricokuil mokaszarens Ko3ppuiueHTa
JeTEpMUHALIU

MUHUMaJIbHOE CTaH/IaPTHOE OTKIIOHCHUE
OIIIUOKH
Bce k03 duiimeHTh MOICIN 3HAYUMBI

2. OpranuzanoHHasi CTpyKTypa NpOeKTa.

OnpenenyM y4acTHUKOB pabodeil rpynmbl JaHHOTO MPOEKTa, POJb KaXJI0ro
yY4acTHMKAa B JIaHHOM I[IPOEKTE, a TakKe (DYHKIIMHU, BBIMOJHSAEMbIE KaXKIbIM U3
YYaCTHHKOB U UX TPyJ03aTpaTsl B mpoekte. [IpeacrtaBum 3Ty HHGOpMAaLHIO B TaOIHIIE

17,

Tabnuua 17. PaGouas rpyrina npoexra

Ne ®UO, ocHoBHOE | Posb B mpoekTe OyHKINHU Tpynozarpar
n/n MECTO paboTHl, bI, 4ac.
JIOJDKHOCTD
BreiBox Mmogenu
OLICHKU OcHoBHOI
3anpuraiosa B.A.,
1 BEPOSATHOCTH pa3paboTUuK 600
TIIY, maructp
OaHKpOTCTBa MPOEKTa
NpEaIPUATHS
. Koncynbpranuu
Kpuukwuii O.JI., y H PykoBonurens
2 10 OCHOBHBIM 104
TITY, noueHt IIPOEKTa
BOITPOCAM TEMBI
HUTOI'O: 704
3. OrpaHudeHus U JONYIICHUS TPOCKTA.
Orpanuuenuss TpoeKkTa — Bce (AKTOpPHI, KOTOPbIE MOTYT TOCIY>XHUTh

OTrpaHUYEHUEM CTEIIEHU CBOOOIbI YYACTHUKOB KOMaH bl MPOEKTA, a TAKIKE «TPAHUIIbI
NpPOEKTa» — TMapaMeTpbl TMPOEKTa WM €ro MpoAyKTa, KOTOpble He OyayT

peaNn30BaHHBIX B paMKax JaHHOro mpoekrta. I[lpeacraBum 3Ty uHpoOpManuio B

tabnuite 18.
Tabmuua 18. OrpanuyeHus nNpoexTa
daxTop Orpannuenus/ TOMyIeHus
3.1. BromxeT nmpoekTa 192 396,2
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3.1.1. UcTounuk puHaHCHPOBAHUS HU TITY

3.2. CpokH NpOeKTa: 3 mecsia

3.2.1. [lata yTBepKICHUS TIaHA 01.03.2021
praBJIeHI/ISI HpOGKTOM

3.2.2. JlaTa 3aBepIleHus TPOEKTa 31.05.2021

Takum 00pa3om, yCTaHOBIIEHBI LIETTU U PE3YJIbTAThl MPOEKTA, PACCMOTPEHA
OpraHu3allMOHHAsl CTPYKTypa MPOEKTa, OMpelIeNieHbl OTPAHUYEHUS W JOMYIIEHUS

IIPOCKTA.

3.7. HHﬁHHpOBaHl/Ie YHpaBJ€HUSA HAYYHO-TEXHUICCKUM IPOCKTOM

Jlist BeITIONIHEHUsT paboThl popMupyercs paboyasi rpymna, B COCTaB KOTOPOH
BXOJIUT Hay4HbIN pykoBoauTelnb rpoekta (HP) u umkenep (). [locne yero, B pamkax
MPOBEICHUA HAYyYHOTO WCCIICAOBAHUS BBINIOJHACTCA PAJ OCHOBHBIX 3TalloB,
NpeCTaBICHHBIX B Tabuie 19.

Ta6nuua 19. [lepeuens 3TanoB, padoT U pacnpeacieHUEe UCTIOTHUTEIEH

OCHOBHBIE 3TaIbl Ne Copeprxanue padboT JIOJKHOCTD
pab VCTIOJTHUTEJIS
CocraBiieHHE U YTBEPKICHHUE
1 YTBEPHA U, HP
3aJIaHusI
Paspabotxa KanennmapHoe mianupoBaHue
TEXHUYECKOTO 2 P P n, HP
paboT 1o Teme
3aJJaHUs
3 [TonGop n n3yuenue "
MaTepralioB 110 TEME
Br160p 00bEKTOB
Bri6op 4 uccneaoBanusi, coop 151
HaIpaBJICHUS HMCXOJIHBIX JaHHBIX
HUCCIEeI0BAaHUN Bri0op MeTo1a BBIMOJTHEHUS
5 U, HP
paboThI
6 BriBog Mmoaenu s "
Teoperuueckue u SHEPreTUYECKOM OTpaciiu
AKCTICPUMEHTAIbHBIC 7 BriBog Mmoaenu i "
HCCJIEOBAHHUS HedTerazoBoi oTpaciu
8 HcnpasneHue He04eTOB 41
CocraBienue oT4era 1o
O0o0611IeHNE U 9 u
OLIEHKA PE3YJILTaTOB pabore
pesy 10 [Tonsenenye UToros U, HP

B pamkax maHupoBaHMS HAyYHOTO TMPOEKTa HEOOXOJUMO TOCTPOUTH

KaJIeHIapHbIN rpaduk npoekTa. JInHelHbii rpadguk npencrasieH B Tadmuie 20.
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Tabnuna 20. KanengapHslii naaH npoexkTa

Ko

1 Jlnure Jata Jata CocTas
HazBanwue JTHHOCTH Havasa OKOHYaHUS
pab YYaCTHUKOB
, THU pabot pabot
OTBI
Cocrasierue 3anpuranosa B.A
1 | u yTBEpKICHUE 2 01.03.2021 | 02.03.2021 P . o~
Kpuukuii O.J1
3alaHus
Kanennapnoe
2 | mmammposanme 3 | 03.03.2021| 05.032021 | SaupurazosaB.A.
Kpuuxuit O.J1
paboT mo Teme
[Ton6op u
3 MSYHCHIC 9 06.03.2021 | 14.03.2021 | 3ampuramnosa B.A.
MaTepHasoB IO
TeMe
Bri6op
00BEKTOB
4 | uccienoBaHus, 14 15.03.2021 | 28.03.2021 | 3ampurasiosa B.A.
cOOp MCXOTHBIX
JTAaHHBIX
Br16op MeTona
5 BBITIOJTHCHHUS 3 29.03.2021 | 31.03.2021 3aHpHraﬂouBaB°A'
Kpunkuii O.J1
paboThI
BriBon
g | MoAcm A 15 | 01.04.2021 | 15.04.2021 | 3anpuranosa B.A.
HEPrETHYECKO
1 oTpaciu
BriBon
7 | MoACM A 15 | 16.04.2021 | 30.04.2021 | 3ampuranosa B.A.
HedTerazoBoi
OTpaciu
g | Mempapremne |, | 1 059021 | 14.05.2021 | 3ampuraosa B.A.
HEI0YETOB
CocraBiieHue
9 oT4yeTa mno 11 15.05.2021 | 25.05.2021 | 3ampuraiosa B.A.
pabote
10 | 1loapenerne 6 | 26052021 | 31.05.2021 | SeupuraosaB.A.
WUTOTOB Kpuiknit O.J1
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NTOI'O: 92

Juarpamma [aHTTa — THUO CTONOUYATHIX AUArpaMM (TUCTOTpaMM), KOTOPBIH
UCTIONIB3YETCs ISl WILTIOCTPALMK KaJICHAAPHOTO TJIaHA IPOEKTa, Ha KOTOPOM pabOThI
M0 TEME TMPEACTaBISAIOTCA  NPOTSHDKEHHBIMH — BO  BPEMEHHM  OTPE3KaMH,
XapaKTepU3YIOIMMUCS JaTaMH Hadajla U OKOHYAHUS BBIITOJTHEHHS JAHHBIX padoT.

I'paduk ctpoutcs B Buae Tabmuipl 21 ¢ pa3duBkoii mo mecsiam u aexagam (10
JIHEel) 3a MEepuoJl BPEMEHH BBIMOJIHEHUS HAayyHOro mpoekTa. IIpum sToM paboThl Ha
rpaduke

CICAyCT BbBIACIUTD pa3anH0171 HITpPIXOBKOﬁ B 3aBHCHUMOCTH OT

WCIIOJTHUTENEH, OTBETCTBEHHBIX 3a Ty WA UHYIO padoTy.

Tabnuua 21. KanennapHsiii minaH-rpaduk npoBeaeHus padbot

Ko [Ipo10KUTENEHOCTh
I BBITIOJIHEHUSI padoT
Bun pabor HUcnonaurenu =
pab Ap MapT ampeib Maif
OTbI 2 3| 1] 2| 3 2| 3
CocraBnenue u Hayunsblii
1 YTBEPKICHUC PYKOBOJIUTEIIb,
3aJIaHUS HHXEHEP
Kanennapnoe Hayunsblii
2 | TMJAHUPOBAHUE | PYKOBOJUTEID,
paboT 1o Teme HUHXKEHEP
[Ton6op u
U3yUYCHUE
3 I Nuxenep -
MaTepHasoB 110
TeMe
Bri6op
00BEKTOB
4 | wuccnenoBaHus, Nuxenep -
cOOp UCXOAHBIX
JTAHHBIX
Br16op meTona Hayunsrit I
5 BBITIOJTHCHUS PYKOBOJIUTEITb, I
paboTHhI UHXKEHEP
BriBog mongenn
st
6 g . Wnxenep -
DHEPTEeTUYECKON
oTpaciu
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BriBog mongenn

TSt
7 A . Nnxenep
He(dTerazoBou
oTpaciu
HcnipaBnenue
8 Wuxenep
HEJI0YETOB
CocraBnenue
9 Nnxenep
oT4eTa 1o padbore
Hay4unebri
IlonBenenue v I
10 PYKOBOJIUTEID,
MTOIOB []
HHXEHEP

. — I/IH)I(GHep,. — Hay4YHBII pyKOBOJIUTEIIb.

Takum o6pa30M, IIOCTPOCH IIJIaH YIIPABJICHUA HAYUYHBIM IIPOCKTOM, OIIPCACIICHBL

BHUbI pa60T, YCTAaHOBJICHBI JaThl HaA4Yajla 1 OKOHYaHUA pa60T M COCTaB YYaCTHHKOB.

3.8. BroakeT HAy4YHOro HCCJIeI0BaAHMS

[Ipu nnanupoBanuun Oromxera HTU nomkHO OBITH OOECIEYEHO MOJTHOE U

AOCTOBCPHOC OTPAKCHHUEC BCCX BHUJAOB PACXOO0B, CBA3aHHBIX C €TI0 BBIIIOJIHCHHUCM. B

npouecce popmupoBanus Oromrera HTU ucnons3yercs ciemyromas rpyninupoBKa

3aTpar 1O CTaTbAM:

— Marepuanbsbie 3atpatsl HTU;

— OCHOBHas 3apa0OTHAas IUIaTa UCIIOJHUTENEH TEMBI;
— OTYMCJICHHS BO BHEOIOIKETHBIE (DOH/IBI (CTPAaXOBbIE OTYHUCIICHHUSA);

— HaKJIaaHBbIC PaCXOIbI.

OTpa3uM CTOMMOCTH BCE€X MAaTEpHUaJOB, HCIOJb3YyeMbIX NpH pa3pabOTKe

MPOEKTa, BKIIOYAs PacXoJbl Ha WX MPUOOpPETEHUE M, MPU HEOOXOIMMOCTH, Ha

JIOCTaBKY.

Tabnuua 22. Pacuer 3atpat no crarbe «Crienio0opynoBanue sl HayYHbIX

pabot»
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Mapka, Ilena 3a en., 3arpatel na
HanmenoBanue Kou-Bo MaTepualsbl,
pazmep pyo.
pyo.
bymara A4 1 250 250
Flashcard 8I'b 1 600 600
brokHoT OOBIYHBIN 1 80 80
Pyuka IapuKoBas 1 30 30
Bcero 3a maTepuais 960
TpaHCIOpTHO-3aroTOBUTEIbHBIE pacXxobl (3-5%) 40
Hroro: 1000

Tabnuna 23. Pacuer 3atpat no crathe «Crierio00pyaoBaHue Al HAyYHBIX

pabot»
Eiinia Iena 3a 3aTpaTsl Ha
HanmenoBanue AMHAT Kou-Bo ca 3a e MaTepuasl,
H3MEepEeHUs pyo.
pyo.
Kommnsrotep [t 1 35000 35000
Moy [T 1 7000 7000
Kaprproi s e 1 2700 2700
npUHTEpa
[Iporpammuoe
oOecrnieyeHue 116, 1 13000 13000
Windows
Uroro: 57700

OcHoBHas 3apaboTHas miata (3ocs) PYKOBOIUTENS (MHKEHEPA) OT MPEITPUITHS

paccuuThIBaeTCA MO CIeAyIoieit popmyre:
3OCH = 3J1H ) Tp J (4)
rne 7, — TNPOJOIDKUTENBHOCTh pPa0OT, BBHIMOJHAEMBIX HAyYHO-TEXHHUUYECKUM
pabOTHUKOM, pad. JIH.;
3 — CpeaHeHEBHAs 3apa0oTHAas MJ1aTa paboTHUKA, PYyO.
CpennenHeBHas 3apabOTHAS MJIaTa PACCUUTHIBAETCA MO (HOpMyJIe:

_3,'M
N = (5)

a

3
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rae 3, — MEeCSYHBIN TOJDKHOCTHOM OKJIan paboOTHUKA, PYO.;

M — KOJIMYeCTBO MecsIeB paboThl 0e3 oTmycka B TeueHue roza: 10,4 (6-nHeBHas
HeJens);

F. — nmelicTBuTenbHBIN To/0BOM (HOHA pabouero BPEeMEHH HAyYHO-TEXHHYECKOTO
nepcoHana, pad. JH.

Ta6muna 24. bananc padoyero BpeMeHU

[Tokazarenu pabouero
PykoBoaurenn HNnxenep
BPEMEHHU

Kanenmapnoe uucio nHe 365 365
KonnuectBo Hepabounx aHen

— BBEIXOAHEIE JTHU 52 52

— TIIpa3aHUYHBbIC THHU 14 14
[ToTepu pabouero BpeMeHHU:

— OTIIyCK 48 48

— HEBBIXOJBI II0 00JIE3HU

WCTBUTEIILHBIN I'0JI0BOM
Jleficraute 00BO 251 251

dbong paboyero BpeMeH!

Mecsiunblii TOKHOCTHOM OKJIaJl paOOTHUKA:
3w = 3rc " (1 + kyp) * kp, (6)

3.c — 3apaboTHas 1aTta o TapudHoi crtaBke, pyo.;
Knp — mpeMuanbHblil ko3 duiment, pasusiii 0,3;

K, — paiionnsIit koo dunuent, papusiii 1,3 (. ToMck).

[IpuBenem pacuer 3apabOTHOM TIJIATHI JUISI HAYYHOTO PYKOBOIAUTEIIA:
3,=36174-(1+0,3)-1,3 = 61 134 py6.
3 = 61134-10,4
Al 251
3o = 253314 = 35 462 py6.

= 2 533 py6.

HpI/IBelICM pacueT 3apa60TH0171 IJIAaThI JJIA WHKCHEPA:
3, =12800-(1+0,3)-1,3 = 21 632 py6.
, _ 21632104

A 251
3, = 896,31 75 = 67 223,25 py6b.

= 896,31 py6.
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Pacuet ocHOBHOI1 3apa00OTHOM MIIaThI IPUBEACH B Tabauie 25.

Tabnuna 25. PacueT ocHOBHOM 3apabOTHOM TIATHI

Tp,
Vcnonaurenu Okag, Knp | Kp 3 S pao. Bo
pyo. pyo pyo. | pyo.
Hay-mpiii 36174 | 03| 13| 61134 | 2533 | 14 35 462
PYKOBOJIUTEIb
Wrkenep 12800 | 03| 13| 21632 | 89631 | 75 | 6722325
Hroro: 102 685,25

OTpa3uM OTYHCIICHUS HA COTIMATBHBIC HYK/IBI.
Benuuuna otunciaeHuil BO BHEOIOKETHBIE (DOHJIBI OIPEACNIICTCS UCXOMS U3
cieayronieit GopmyJb:
Cores = Kanes " Socus (7)
Ksies — KOO MHUIIMEHT OTYMCIICHUH HA YIIJIaTy BO BHEOKOIKETHBIC (DOHIBI.
Pa3mep cTpaxoBbix B3HOCOB ycTaHOBIEH 30,2%.
Pacuer otuncienuit Bo BHEOOKETHBIE (DOHIBI TTPUBEEM B Tabiuiie 16.

Tabnuma 26. OTyrcieHus: BO BHEOIOKETHBIE (POHIBI

Hcnonaurens OcHoBHas 3apaboTHas 11arta, pyo.
Hay4nsrii pykoBouTEb 35 462
Nuxenep 67 223,25
Kos(pduuuent oruncnenuit 0,302
Uroro: 31 010,95

PaccuntanHas BenmuuMHA 3aTpaT HAYYHO-UCCIIE0BATEIbCKOM paboThI SIBIISETCS
OCHOBOMH 117151 popMUpOBaHUs Or0JIKETa 3aTPAT MPOEKTA, KOTOPBIA IIpU (OPMHUPOBAHUN
JIOTOBOPA C 3aKa3YMKOM 3alUIIAECTCSI HAYYHOM OpraHu3aluedl B KauyeCTBE HMIKHETO
npejena 3aTpaT Ha pa3paboTKy HaydyHO-TEXHMUYECKOH mpoaykuuu. Pacuer Oromxera
Hay4YHO-HMCCJIEI0OBATEIHCKONU PaOOTHI MPUBEACH B TaOIHIE 27.

Tab6muia 27. Pacuer 61opxeta 3atpar HTU

HaunmenoBanue crateu Cymma, pyo.
MatepuasibHbl€ 3aTpaThl 58 700
OcHoBHas 3apaboTHas IaTa 102 685,25
OTtuwrcrienust BO BHEOIOIKETHBIE (POHTBI 31 010,95
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bromxer 3atpar: 192 396,2

Takum o0Opa3zoM, MPOBEAEHO IUIAHUPOBAHKE OIO/IKETa HAYYHOTO UCCIIEOBaHUS,
paccuuMTaHbl MaTE€pUaAJIbHBIE 3aTpaTbl, OCHOBHAas 3apa0OTHas IUIaTa HAy4HOTrO
PYKOBOAMTENSI U WHXKEHEpa, OTUYHUCICHHUS BO BHEOIOKETHbIE (OHIBI (CTpaxoBbIC

otuncieHus). bromxker 3aTpat cocraBmi 192 396,2 pyOaeii.

3.9. OmnpenesieHue pecypcHoii, puHAHCOBOI, OIOI:KETHOI, CONMATILHON 1
IKOHOMHYECKOIN 3P PEeKTUBHOCTH UCCJICIOBAHMS

Onpenenenue 3pPEKTUBHOCTH TPOUCXOUT HA OCHOBE pacueTa HHTErPATIbHOTO
noka3atenst 3 ()EeKTUBHOCTH HAyYHOTO HCCIeA0BaHMA. Ero HaXOoXJIeHHE CBS3aHO C
OTIPEJICIICHUEM JIBYX CPETHEB3BEIICHHBIX BETUYNH:

NuTterpanbubiil GUHAHCOBBIN MTOKA3aTEIb Pa3pabOTKU OMpEACseTCs KakK:

O

ucni __ pi
dump D
max (8)
CDpi — CTOUMOCTH i'FO BapHuaHTa UCIIOJIHCHUA

CDmax — MaKCUMaJIbHass CTOMMOCTL HCIIOJIHCHHA HAYYHO-HCCIICA0BATCIBCKOIO

IIPOCKTA.

NuTterpanpHblil TOKa3aTeb pecypcodPheKTUBHOCTHU:
L-Tah g

rae & _ BECOBOH KO3((UITMCHT I-T0 BApUaHTa UCTIOJIHEHUS pa3pabOTKH;

b; — GanbHas OlleHKa I-r0 BapHaHTa UCTIOJIHEHHUS pa3pabOTKH.

Pacuer wuHTErpanmpHOro mokaszarens pecypcodPPEeKTUBHOCTH TPHUBEIACH B
Tadymue 28.

Tabnuua 28. CpaBHHUTENbHAS OIEHKA XapaKTEPUCTHUK BAPUAHTOB UCIIOJTHEHHUS

MIPOCKTA
1o Becosou Texyiuiii
Kputepuu Kod(ppuneHT Y AmHainor
MIPOCKT
napamerpa

1. CnocoOcTBYyeT pocty
IPOU3BOJIUTEIILHOCTH TpyAa 0,10 5 3
TI0JTB30BATEIISI
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2. Y100CTBO B KCILUTyaTalluu
(cooTBeTCTBYET TpEOOBaHUAM 0,15 5 4
oTpeOUTeIeH)
3. IloMex0yCTONYMBOCTD 0,20 4 4
4. DHeprocbepexeHue 0,20 3 3
5. HanmexxnocThb 0,25 4 4
6. MarepranoeMKoCTh 0,10 5 3
Utoro: 1 26 21

[,z =5-01+5-015+4-02+3-02+4-0,25+5-0,1 =4,15
Lyaror =3°01+4-015+4-02+3-02+4-0,25+3-0,1=3,6
WNurterpanbHblii  mokazateiab  A(PQPEKTUBHOCTH  BapUAHTOB  HCIIOJTHEHUS
pa3paboOTKu [,.;; ONpenensieTcs Ha OCHOBAHMM MHTETPAIBHOIO IOKa3aTels

pecypcodd(HEeKTUBHOCTH U MHTETPAIIBHOIO (PUHAHCOBOTO MOKa3aTes o (popmyie:

Ip—ucn.i
Lyeni = . (10)

Incn.i )
uHp

CpaBHurenbHasg 3pPEeKTUBHOCTD MPOEKTA!

I
acp — HCI.1 ’ (11)
Lycn.2
Tabnuna 29. CpaBHuTenbHast 3QPEKTHBHOCTH Pa3pabOTKH
No
i IToka3arenu PazpaboTtka AmHainor
1 WHuTerpanbHblil (pUHAHCOBBIN
MOKa3aTesb pa3padoTKu 1 1
HNHTerpanbHbli oKas3aTesb
2 pecypcoddHEeKTUBHOCTH 4,15 3,6
pa3paboTKH
3 HNHTerpanbHbli oKa3aTesb
s pexTuBHOCTH 4,15 3,6
4 CpaBHurenbHasg 3pPEeKTUBHOCTD
BAPUAHTOB UCIIOJIHEHHUSI 1,15

CpaBHeHHE 3HaYEHUI UHTETPaNIbHBIX MOoKa3zaresneil 3((EeKTUBHOCTH MO3BOJIET
NOHATh U BBIOpaTh OoJsiee 3(PPEKTUBHBIA BapUAHT PELIEHUS TMOCTABICHHON B
MarucTepCcKor JuccepTalii TEXHUYECKOM 3aJaud ¢ TO3UIMH (UHAHCOBOM W
pecypcHO# 3P (HEeKTUBHOCTH.

Takum 00pa3zom, MOKHO cieiaTh BEIBOJ O TOM, YTO pa3padaThIBa€MbIil TPOEKT
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sBnsieTcs Oonee 3(PQPEKTUBHBIM BapHAHTOM pELICHUS MOCTABICHHOW 3aJayd IO

CpaBHCHHIO C MMpCAJIOKCHHBIM aHaJIoTroM, OCHOBBIBAsICh Ha  IIOKa3aTCIAax

3 PEeKTUBHOCTH.

BbiBoabI 110 IJ1aBe «(PUHAHCOBBIN MEHEIKMEHT, pecypco3(P(PeKTUBHOCTH U
pecypcoodecnevyeHne

1.

[ToTeHUMABHBIMU TIOTPEOUTENSIMA  PE3YJBTATOB HCCIICOBAHUS SIBISIIOTCS
(UHAHCOBBIC KOMIIaHHH, AHAJIUTUYECKUE CITYKOBI, KPEIUTHBIE,
VHBECTUIIMOHHBIC U Ay IUTOPCKUE KOMIIAHUH.

B pesynerate npoBeAcHUs aHaN3a KOHKYPEHTHBIX TEXHHYECKUX PEIICHUN
clenaH BBIBOJ O TOM, 4YTO TIOJy4eHHAs MOJENb SBJsSEeTCS HauOoliee
MPEINOYTUTENBHOM.

OrnpeneseHbl CHIIbHBIC U C1a0ble CTOPOHBI ITPOEKTA, BBISIBIICHBI BOBMOKHOCTH U
yrpo3bl Uil peanu3anuv  npoekta. CHIBHBIMA CTOPOHAMHU  SIBJISIFOTCS:
HCIIOJb30BAaHUE HECKOJBKHX METOJMK KOJHUYECTBEHHOTO MOAXO0Ja OIECHKH
(MHAHCOBOM YCTOMYMBOCTH M BEPOSTHOCTH OAHKPOTCTBA, aHAIU3 OOJBIIOTO
KOJIMYECTBAa MOJICJIEH OILICHKU BEPOSITHOCTH OaHKPOTCTBA, HCMOJIb30BAHUE
MOJeIel Kak 3apyOeXHBIX, TaK W OTEUECTBCHHBIX HCCIIECIOBATEIICH,
MIPUMECHEHUE HECKOJBbKUX MaTeMaTHYECKHUX ITAKETOB JJI1 aHajdn3a JaHHBIX.
B03MOXXHOCTH: HCIOIB30BAHUE M3YUYEHHBIX B PaMKaX MPOEKTA METOIAUK JIst
aHaju3a JPyrux oTpacieil SKOHOMHUKH, BBICTYIUICHHUS C Pe3yJbTaTaMu pabOThI
Ha KOH(pepeHUHsX.

OneHKa CTENeHW TOTOBHOCTM HAay4dHOU pa3paboTKu K KOMMEpIUalu3aluu
MOKa3aja CpeJHUN YPOBEHb.

B mpouecce mnaHupoBaHUsA Hay4YHO-HCCIIEAOBATEIBCKOTO MPOEKTa MOCTPOECH
TIJIaH YIPABJICHUS HAYYHBIM MPOEKTOM, OTIPE/ICTICHBI BUIBI pa0OT, YCTAHOBIICHBI
JIaThl HaYaIa U OKOHYaHUS pabOT M COCTAB YYaCTHHUKOB.

[Tpu mmanupoBaHuu OrOKETA pacCUUTaHbl MaTepUaIbHbBIE 3aTPaThl, OCHOBHAS
3apaboTHAs TUIaTa PyKOBOJUTENS U MHKEHEPA, OTYUCIICHUS BO BHEOIOIXKETHBIC

donabl. bromxker 3arpat cocraBui 192 396,2 pyoOneil.
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7. MaTerpanbHbIil (MHAHCOBBIA MOKa3aTeNNbh pa3padOTKH paBeH 4,15, mokazaTenb
s dextuBHOCTH paspaboTku — 1,15. Onenka 3pGeKTUBHOCTH HCCIEAOBAHUS
mokaszana, 4YTo pa3paldaThIBaeMbBIH MPOEKT SBJsETCs Oojee 3(PHEeKTUBHBIM
BapUAHTOM PEIIEHHUS MOCTABICHHON 3a/1a4d TI0 CPABHEHUIO C MPEIOKEHHBIM

AHaJIOI'OM.
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4, ConuaJibHAsl OTBETCTBEHHOCTD.

[lenp MarucTepcko IUCCEpTALUMU 3aKIIOYaeTCs B aHaIW3e (PUHAHCOBOM
YCTOWYMBOCTU MPEANPUATHA C NPUMEHEHHMEM MHOTOMEPHOIO JUCKPUMHUHAHTHOIO
aHaJIn3a.

BelllonHeHne AuccepTanvi  OCYLIECTBISUIOCh B KOMIIBIOTEPHOM  KJIacce
OTHeNeHusl HKcrepuMenTanbHor ¢u3uku mkoiasl MATII. Jlannas paGota Oblia
IIPOBEJICHA 3a KOMIIBIOTEPOM, WM INEPCOHAIBHOM 3JIEKTPOHHON BBIYMCIUTENBHON
matuHoi (II9BM).

[Ipenmerom wuccrneoBaHUsA SIBIsSeTCa pabodas 30Ha HCCIEAOBATENs,
BKJIFOYAKOIIasl TMCBMEHHBI CTOJ, MEPCOHAIbHBIA KOMIIBIOTEP, KIIABUATYpY,
KOMITBIOTEPHYIO MBIIIb, CTYJ, @ TaKX€ camMO IMOMEUIEHUE, B KOTOPOM HaXOJUTCS
pabouast 30Ha.

Jis  obecrnieueHus: 0e30maCHOCTH PaOOTHUKOB U OKpY’KaroLEH cpebl
HEOOXO0AMMO  pa3paboTaTh  KOMIUIEKC  MEPONPUATHA  TEXHUYECKOro  H
OpPraHU3allMOHHOTO XapakTepa, KOTOPble MUHUMU3UPYIOT HETATUBHBIE TOCIEIACTBUS

OT JesATeIbHOCTH Mpu padote 3a [I9BM.

4.1. TlpaBoBble M OpPraHu3alMOHHbIE BONPOCHI 00ecnedeHns 0€30MaCHOCTH

4.1.1. CnenuajibHble (XapaKTepHbIe 1JIs1 IPOeKTUPYeMOii pado4eil 30HbI)
NpaBoOBble HOPMbI TPYIOBOI0 3AKOHO/AATE/IbCTBA

Jlanusiii Bug paboThl B COOTBETCTBUM ¢ DeepanbHbIM 3aKOHOM OT 28.12.2013
No426-D3 0OTHOCHUTCS KO OTHOCUTCS KO BTOPOMY KJIACCy YCJIOBUW TpyJda — Ha
paboTHHKa BO3CHCTBYIOT BpEAHBICE W OMAacHbIE (PAKTOpPHI, YPOBHU BO3JEHCTBUS
KOTOPBIX HE MPEBBIIAIOT TUTHEHUYECKUE HOPMATUBBI YCIOBUM TpyAa, a U3MEHEHHOE
(yHKUIHMOHAJIBHOE COCTOSIHUE OpraHu3Ma paOOTHHKA BOCCTAaHABIMBAETCS BO BpeMs
pPErJIaMeHTUPOBAHHOTO OTIbIXa WJIM K HaYally CIEIyIoImero pabdodero HS.
[IpoomkuTensHOCTh paboyero AHs paOOTHUKOB HE JOJDKHA mpeBbiaTh 40 4yacoB B
Henemto. CormacHo Cr. 108 TpymoBoro komekca Poccuiickoit ®enepauuu AJis
oducHoro paboTHUKA (WJIM CTYJEHTA) B TEUCHUE JHS JOJKEH OBITh MPEITyCMOTPEH

NEepEPbIB AJIA OTAbIXa W IMUTAHUA IMPOJOJDKUTCIBbHOCTEIO HE Oomee JABYX 4aCOB U HEC
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Menee 30 MUHYT.

B cootBerctBum ¢ 'OCT 12.2.032-78. «Cuctema ctaHmapToB 0€30MMacCHOCTH
Tpyna. Pabodyee MecTo mpu BBIOTHEHUH paboT cuiis» Gopma paboueld MOBEPXHOCTH
YCTaHABJIMBACTCSA C yYETOM BBITIOJIHSIEMOU paboThl. Takum oOpazoM, pabouuii CTOM
MOXET OBITb JI00OW KOHCTPYKIIMH, OTBEYAIOLIEH COBPEMEHHBIM TpeOOBaHUSIM
SPrOHOMHUKM U TO3BOJIAIONIEH yA00HO pa3MecTHTh Ha pabodeil MOBEPXHOCTU
00Opy/IOBaHUE C YYETOM €ro KOJMYECTBa, Pa3MEpPOB M XapaKTepa BBINOIHIEMOMN
paboThI.

KoHcTpykius peryimmpyemMoro Kpeciia, KOTOPBIM BBITIOJNHSAET (DYHKIIHIO
pabouero cryna, coorBeTcTByeT TpeboBanusiM ['OCT 21889-76 «Cuctema «uenoBek-

MalllhHa. erCJIO YCJIOBCKa-oIIcparopa. O6IHI/IG SProHOMHUYCCKHC Tpe6OBaHI/IH».

4.1.2. Opranu3auMoOHHbIEe MEPONPUSITUS NMPU KOMIIOHOBKe padoyero mecra

XapakTepucTuka NOMEIEHUs, e Oblia pazpaboTaHa MarucTepckas JUCCepTALMs:
IIMPUHA KOMHATBI cocTaBiseT b = 4 m, niuna a = 6 M, Beicota h = 3 M. Toraa mromanb
nomMenieHus OyaeT coctapaTth S = ab = 24 M2, 06beM pasen 72 M3, KonnuecTBo 0KOH
= 1, c mapameTpaMu: MKUPUHA 2 M, BBICOTA 2,5 M.

B nomemeHun OTCYTCTBYET NpPHUHYIUTENbHAs BEHTWISALHUSA, T.€. BO3AYX
MOCTYNAET U YIAJSAETCS YePE3 ABEPh U OKHO, BEHTUJISILUS SBJIIETCS €CTECTBEHHOMU. B
3UMHEE BpeMs IIOMEIICHHE OTaIUIMBAeTCsA, 4YTO OO0ECleuuBaeT JOCTAaTOYHOE,
IIOCTOSIHHOE M PaBHOMEPHOE HAarpeBaHUE BO3AyXd. B NOMENeHWH HCIONb3yeTCs
KOMOMHHMPOBAHHOE OCBEILIEHNE — HCKYCCTBEHHOE U ecTecTBEeHHOe. VcKyccTBEeHHOE
OCBEIIICHHE CO3/1aeTCs TIOMUHECIIEHTHBIMU Jtamniamu Tumna JIb. PaGodast moBepxHOCTh
umeeT Bbicoty 0,75m. KoHcTpykims croma cootBercTByeT Hopmam CH 245-78,
KOTOPBIN 00OpyAyeTcs CHENUaTbHBIMHU SIIUKAMU JIJI1 HEOOXOJAMMBIX NJisi paOOThI
peAMETOB. DJIEKTPOCHAOKEHNE CETH TepeMeHHoro HanpsbkeHus 220B. [Tomenenue
0e3 MOBBIIIEHHONW OMAaCHOCTH B OTHOUIEHUH TMOPAXKEHHUS YE€JOBEKa 3JIEKTPUUYECKUM
tokom 1o I'OCT 12.1.013-78.

Haunbonee npaBuibHas opranu3anus pabo4yero Mecta rmo3BoJsieT 3HAYUTEIbHO

CHATb HAIIPSHKCHHOCTL B pa60Te, YMCHBUINTD HC6J’IaFOHpI/IHTHLIe YPC3MCPHBIC
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Harpy3Ky Ha OPTaHu3M U, KaK CJIEICTBHE, TOBBICUTh MPOU3BOAUTEIBHOCTD TPY/IaA.
MecTto nst paGoThl Ha KOMITIBIOTEPE M B3aMMOPACIONOKEHHE BCEX €ro
DJIEMEHTOB JIOJDKHO COOTBETCTBOBAaTh aHTPONOMETPUYECKHM, (H3UYECKHUM W
MICUXOJIOTUYECKHM TpeOoBanusM. [lpu ycTpoiicTBe pabodero Mecrta deIOBEKa,
pabortaromiero 3a IIK, HEoOX0AMMO COONIOCTH CIEIYIOIINE OCHOBHBIE YCIOBHS:
HAWTy4Iliee MECTOIOJIOKEHNE 000pyIOBaHUS M CBOOOTHOE pabodee MPOCTPAHCTBO.
Ob61ue TpeOoBaHUS K OpraHU3aluy U 00opyaoBaHuI0 pabounx mect ¢ [I9BM
nanbl B CII 2.4.3648-20. ITapametpsl pabouero mecta ripu padote ¢ [I9BM, a taxxke
C HOPMATUBHOM M TEXHUYECKOH JOKyMEHTaluen npuseaeHsl B Tabmuie 30.

Tabmuma 30. [TapameTrpst pabodero mecta mpu padoTte

[TapameTpsl 3HayeHue PeanbHble
BricoTa paboueii moBepxHoctu ctona| Ot 600 mo 800, MM 750
BricoTa KinaBuatypsl 600-700, MM 620
VY naneHHoCTh KJIaBUATYPBI He menee 80, MM 90
Y naneHHoCTh SKpaHa MOHUTOpPA 500-700, mm 620
BricoTa cunenus 400-500, Mmm 470
Yron HakJI0Ha MOHUTOPA 0-30, rpan. 10
HaxioH nmoacraBku HOT 0-20, rpan. 0

MoOXXHO 3aMeTUTh, YTO BCE MapaMmeTpbl pabOyvero CToJia YJIOBIETBOPSIOT
HOPMATHBHBIM TPEOOBAHUSM.

PaGoune mecta ¢ KoMmblOTEpaMH JODKHBI pa3MEIIaThCs Tak, YTOObI
paccTosiHuE OT dKpaHa OJHOTO0 MOHHMTOpA J0 ThUTa Apyroro Obuto He meHee 2,0 M, a

paccTosiHUE MEX1y OOKOBBIMU MMOBEPXHOCTMHU MOHUTOPOB - HE MeHee 1,2 M.

B coorBerctBun ¢ CII 2.4.3648-20 "CaHuTapHO-3IUAEMHUOIOTUYECKUE
TpeOOBaHMS K OpraHU3aLMIM BOCIIUTAHUS U 00Y4YEHUS], OTbIXA U O3J0POBICHUS
JETEN ¥ MOJIOZIC)KN' HOPMAaTUBHBIE BHU3YyaJIbHBIE IapaMeTpbl I MOHHUTOPOB IIPH
pabote ¢ [I9BM ykazansl B Tabmuie 31.

Tabnuua 31 - JlomycTuMble BU3yallbHbIE TAPAMETPHI YCTPOUCTB OTOOpaKEHUS

uHbopMaIuu

[Tapamerpsl Jlonyctumeie

3Ha4YCHUA
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Spxocts Oenoro nosus

He menee 35 kn/m?

HepaBHOMEpHOCTB SIPKOCTH pabOYEro moJis

He 6onee £20%

KoHTpacTHOCTH (17151 MOHOXPOMHOTO PEKHUMA)

He menee 3:1

Bpemennas HecTaOMIBHOCTH H300pasKeHUs

(HGHpCI{HaMepeHHOG HN3MCHCHUC BO BPCMCHH APKOCTHU

M300paKEHUsI Ha YKPaHE JUCTLIES )

He nomxaa

(bUKCHpOBaTHCS

JIns BHYTpEHHEU OTHAEJIKM MHTEphepa MOMEIICHUM, JOJKHBI HCIOJb30BAThCS

nuddy3HO oTpaxkaromue MaTeprabl ¢ KO3 HUITMEHTOM OTpaKeHUs 11 oTojka - 0,7

- 0,8; qs cren - 0,5 - 0,6; g mona - 0,3 - 0,5.

4.2.

HpOI/I3BO)ICTBeHHaﬂ 0e30IaCHOCTh. AHAJIN3 BPEAHBIX M OITACHBIX

(l)ﬂKTOpOB, KOTOPbIC€ MOJKET CO31aTh 00BEKT MCCJIeIOBAHUS

Ucnonszyss TOCT 12.0.003-2015 BbaenuM BpeaHble W ONacHble (aKTOPHI,

BO3JICHCTBHIO KOTOPBIX MOJKET IMOABEPrarbcs HccienoBaTenb Hpu padote. boiee

oIpOOHO OHM MPECTABIEHBI B TAOIHIIE.

Tabnuia 32 — Bo3aMoXHBIE OMTacHbIE U BpeIHbIE (aKTOPHI

Oransl paboT

DakTopsl
Pa3pab | WMsrorosn | DOxcrutyat HopmatuBHbIe TOKyMEHTbI
(TOCT 12.0.003-2015)
OTKa eHue arus
OTKIIOHEHUE I'OCT 12.1.013-78 «Cuctema
. CTaH/apTOB 0€30IaCHOCTH Tpy/ia
oka3saTeJieu + + + 1ap Py
(CCBT). CtpoutenbcTBo.
MUKpOKJIMMAaTa Onektpobe3zonacHocTh. O0mIMe
OtcyrcTBUE WK TPEOOBAHH
T TOCT 12.2.032-78 «Cucrema
HEJ0CTaTOK + + + CTaH/AapTOB 0€30MacCHOCTH Tpy/ia
(CCBT). Pabouee mecTo npu
€CTeCTBEHHOT'O CBETa
BBINOJIHEHUH padoT cuas. O0mue
HenocraTounas PrOHOMUYECKUE TPEOOBAHUS
. CII 2.4.3648-20 "CanurapHo-
OCBEIIEHHOCTh paboueit + + +
SMUACMHOJIOTHUECKUE
30HBI TpeOOBaHUS K OpraHU3AIHsIM
- BOCIIMTAHHS U OOYUEHUS, OTIbIXA
[ToBbIIIEHHBINA YPOBEHB
Y 0370POBIIECHUS
AJIEKTPOMATrHUTHBIX + + + JeTed 1 MoJIoexKu"
. CanlluH 2.2.4.548-96
M3y HCHIH «'uruneHnyeckue TpeOOBAHUS K
IToBblIIEHHOE + + + MHUKPOKJIIMATY
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3HAa4YCHHE HAINPSHKEHUS B MIPOM3BO/ICTBEHHBIX TTOMEIIEHUII»
CanlluH 1.2.3685-21
"'urnennyeckue HOPMATUBBI U
3aMbIKaHHE KOTOPOil TpeOOBaHUs K 00ECIIEUEHUIO
0€30MacCHOCTH U (WJIH)
0€3BpEHOCTH IS YETIOBEKa

ANEKTPUYECKON LETIH,

MOJKET IPOU3ONTH uepe3

TEJ0 YeJI0BEKa ¢baxTopoB cpensl oouTanus"
CanlluH 2.2.4.1191-03
Crarnueckue
+ + + «DNEKTPOMAarHUTHEIE MOJIS B
¢busnyeckue Harpy3ku IIPOU3BOJICTBEHHBIX YCIOBUAX»

CanlluH 2.2.2.542-96
TUTHEHUYECKUE TPeOOBaHUS K

HepBHo-nicuxuueckue BUECOIUCIIIEHHBIM
TE€pMUHAJIaM, I€PCOHATbHBIM
MEePErpy3KH, CBA3aHHbBIC
+ + + AJIEKTPOHHO-BBIYNCIUTEIbHBIM
C HAIPSHKEHHOCTBIO MallIMHaM U OpraHu3aluu paboThl,

CHulI 23-05-95*
«EcTecTBeHHOE U
HMCKYCCTBEHHOE OCBEIICHUE)

TPYAOBOTO IIponecca

4.2.1. OTKI0HEHHUE OKA3aTe/eil MUKPOKJIMMATA

Bce kareropuu paboT pa3rpaHU4YMBAIOTCS HA OCHOBE MHTEHCUBHOCTH SHEPTo-
3aTpart opranusma B kkayi/d (Bt). PaboTa, mpousBoauMast CUIsi 1 CONPOBOKAAIOIIASCS
HE3HAYUTEIbHBIM (PU3NYECKUM HANpsKEHUEM, OTHOCUTCS K Kateropuu la — pabora ¢
MHTEHCUBHOCTBIO 3Hepro3arpar no 120 kkan/u (mo 139 Br). B coorBerctBHM C
CanlluHom 2.2.4.548-96 «l'urmennueckue TpeOOBaHUS K  MHUKPOKIMMATY
IPOU3BOJCTBEHHBIX IMOMEIIEHUNY» [UIsl JAHHOW KaTeropuH JOMYyCTHMbIE HOPMBI
MUKPOKJIMMAaTa MPECTaBICHbI B Ta0nuie 33.

Tabmuua 33 - J[lomycTuMble HOPMBI MHKPOKJIMMaTa B paboueil 30HE

IMPOU3BOACTBCHHBIX HOMGH.[GHI/Iﬁ

CxopocTb
. OtHOCUTENbHAA
Temmeparypa, C JIBMDKCHUS BO3yXa,
< & BIIAXKHOCTB, %
=S M/CEK
L 3
L o
Ce3oHroma |
5 2|3 o 2 o 2 o
= 55 o2 |8 o2 o5 S
=~ ) () )
& =22 5|5 5|8 =8 8|8 = = g
° B ST o I = T o X ST o I
o O = 9 > o H 9 > O = 9 S
£ E | % § | B Z | % g/ &8 |2 & = Z
S 2|8 2|8 2|8 =2|.° = S = S I
Xononseiii | la (22+24) | (20+25) | 55 (15+75) 1 0,1 0,1
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Tenbrii Ia (23+25) [ (21+28) | 55 (15+75) 1 0,1 0,1

Anamm3upyst Tabnuiy 33, MOXKHO CenaTh BBIBOJA, YTO B pacCMaTpUBacMOM
NOMEILIEHUN MapaMeTpbl MHUKpOKJIMMaTa CcoOTBETCTBYOT HopmaMm CanlluH.
JlonmycTUMBIA  YPOBEHb MHKpPOKJIMMAaTa MOMEUICHHUS OOECIeYMBAeTCsS CHCTEMOMN

BOJAAHOTO OHCHTPAJIBbHOT'O OTOIVICHUA 1 €CTECTBECHHOM BGHTHHHHHCﬁ.

4.2.2. OTcyTcTBHE MM HEJOCTATOK €CTECTBEHHOI0 CBETA

Bpennoe Bo3aencTBrE TapaMeETPOB OCBEIICHUS MPOSBISETCS B OTCYTCTBUU WU
HEJIOCTaTKE €CTECTBEHHOTO CBETA, a TaK)KE HEJOCTATOYHOW OCBEIIEHHOCTH pabouei
30HbI. B aynuTopuu, B KOTOpOW MpOBOJMIACH padoTa HAJl JUCCEPTAIMEH HMEETCs
OKHO pa3MmepoM 1,5 Ha 2 MeTpa — 3TOro pazMepa OKHa HEe XBaTaeT 0e3 JOMOTHEHUS
MCKYCCTBEHHBIM OCBEILCHHEM TTOMEIECHHS ILIOIANBI0 24 M2,

JlanHblii  QakTop BIMSET HAa CHIDKEHHE OCTPOTHI 3PEHHs, KOHTPACTHOMU
YYBCTBUTEIBHOCTH, pabOTOCIIOCOOHOCTH 4esoBeka. [jisi Toro, 4To0bl €CTECTBEHHOE
ocemenue yaomiaerBopsuiio CHull 23-05-95*%, nocrarouno, YTOOBI ILIOIIAIb
CBETOBBIX ITPOEMOB MTOMEIIEHHUS COOTBETCTBOBAJIO 1/6 — 1/8 oT myomaau nosa.

Metob1 60pBOBI C TaHHBIM (PAKTOPOM:

1) HemoctaTouyHOCTH TOMOJIHATHh UCKYCCTBEHHBIM OCBEIIIEHUEM;

2) Cokpailienre pabo4ero JaHs;

3) IloBepXHOCTh CTEH, IMIOTOJIKOB U I10JIa JOJKHBI OBITh CBETJIBIX TOHOB.

4.2.3. HenocTaTouHasi 0CBElIEHHOCTH padoueii 30HbI

[T10x0€ ocBeleHNE MPUBOIUT K CHUYKCHHUIO 3PUTEIbHBIX (DYHKIIUN, pa3BUTHIO
nepeyTOMIICHUS, CHIDKCHHIO 3pUTEIHHOM U 00111el paboTOCTIOCOOHOCTH.

B noMerieHun HCIob3yeTcss KOMOMHUPOBAHHOE OCBEIIEHUE — MCKYCCTBEHHOE

U ecTecTBeHHOE. Tak Kak paboTa ¢ KOMIIBIOTEPOM IPH MJIOXOM OCBEIICHUN BhI3bIBACT

W3JIUIITHEE HANpsOHKCHHE TJ1a3, BEACT K YCTAJIOCTH BCEr0 OpraHWU3Ma WM, B KOHCYHOM

cuere, K YXYIIICHHUIO 3pESHUs, I o0ecreueHrs TpeOyeMOro OCBEICHUS IIPOU3BEIEM

pacueT UCKYyCCTBEHHOH OCBEIICHHOCTH. MICKYCCTBEHHOE OCBEIIICHHE YCTPAUBACTCS BO

BCCX OCHOBHBIX M BCIIOMOI'aTCJIbHBIX IMTOMCIICHHUAX IIPOHU3BOJACTBCHHBIX SI[aHI/Iﬁ B
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cootBercTBUM co CHulI 23-05-95*,

[Ipu paboTre Ha KOMIBIOTEpPE MOJIH30BATENb BBIMOJIHSAET PAOOTY BBICOKOU
TOYHOCTU (ucnoJib3oBaHue DBM u onHOBpeMeHHas paboTa ¢ JIOKyMEHTaMHu), TpH
MUHUMAaNbHON pa3mepe oObekra pasznuueHus 0,3-0,5 MM (TonmmHa cMMBONA Ha
aKpaHe), paspsnaa padotsl |1, moapaspsaa pabotsl I (9kpad — hOH CBETIIBIN/ CpeaHUH,
CHUMBOJI — KOHTPAacT 00beKTa ¢ (POHOM — CpeAHUIN/OOIBIIION).

CornacHo Ttpe6oBanusam CHull 23-05-95* Hopmupyemas MUHUMAaNbHas
OCBEIICHHOCTD JIOJIKHA YJIOBJIETBOPSTH TPEOOBAHUSM, YKa3aHHBIM B Ta0OuIe 34.

Tabmuma 34 — TpeOGoBaHUS K OCBEIICHUTO TTOMEIICHHH )KIITBIX U 00IIIECTBEHHBIX

3IaHUH TP 3pUTEIBLHON Pab0Te BHICOKOM TOUHOCTH

EcrtecTBeHHOE
OCBEIICHUE

KEO ey, %

I/ICKYCCTBGHHOG OCBCIICHHUC

OCBeEIIECHHOCTb,
JIK

Coueranue
HOPMHPYEMBIX
BEJTMYNH
nokasaress
OCIICTUICHHOCTH U
koa(durmenta
yJIbCAIIUU

pasiinuCHus, MM
Xapaktepuctuka GpoHa

Pa3psin 3putensHOi paboTh
OCBEILEHUHT

KoHntpact o6bekra ¢ poHom

[Toapaspsia 3puTenbHON pabOThI

P,ue [Kp, % He
Oosiee | Ooiee

[Ipu cucremMe KOMOMHUPOBAHHOTO
OCBeIIEeHUs (BCETO), JIK
[Tpu GOKOBOM OCBEIIIEHUHT

XapakTepucTuka 3puTeIbHON pabOThI
HanmMenbmii niv SKBUBaJICHTHBIM pa3Mep 00beKTa
[Tpu cucTeme 00IIEero OCBEIICHHUS, JIK

w| [Ipu BepxHEeM mim KOMOMHUPOBAHHOM

Bricokoit |Ot 0,3| Il | r | Cpennnii | CBernbrii | 400 200 18 15
TouHocTH | 10 0,5 Bbonpmoii | Cpenuuit

0 1,0

Pacuér o01iero paBHOMEpPHOTO UCKYCCTBEHHOTO OCBEIICHUS TOPU30HTATBHON
paboueli MOBEpXHOCTHU BBHITIOJNHIETCS METOAOM Kod(hduIilMeHTa CBETOBOro MOTOKA,
YUYUTBIBAIOIIUM CBETOBOM NIOTOK, OTPAXEHHBINW OT IIOTOJIKA U CTeH. [ loMelienne nmeer
CIICAYIOIIME pa3Mephl: IJIHMHA KOMHATBI @ = 6 M, mupuHa b = 4 M, Beicota h = 2,8 M,
KOJINYEeCTBO OKOH — 1. Pa3mepnl cBeTOmpoeMa B TaHHOM TOMEIIEHUH: mupuHa b, =
1,5M, BeicoTa h, = 1,5Mm.

Bri6upaem nammy gHeBHOTO cBeta JI/[-40, cBeTOBOM MOTOK KOTOPO# paBeH

(Dﬂg = 2300 JIm.
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Jnsa  oOecriedeHust O0OIIErO0 PaBHOMEPHOTO OCBEIIECHUS B TMOMELIECHUH
UCTIOJNIB3YIOTCS] CBETHIIBHUKH C JIIOMUHECHIEHTHRIMU Jamniamu Tuna O/JOP-2-40. Dot
CBETWJIBHUK UMEET JIBE JIaMIIbl MOIHOCTHIO 40 BT kaxxiast, AJlnHa CBETUIIbHUKA paBHA

1230 mm, mupuHa — 266 MM.

[Ipunss h, = 0,6, onpeaensieM pacyeTHYIO BHICOTY CBETUIILHUKA HAl paboueit

MOBEPXHOCTHIO:
h=H-h,—h,;=28-0,7-05= 16m
rae H — BeicoTa momenieHus, M;
h, — BBICOTa Pab0O4ell IOBEPXHOCTH, M;
h, - pacCTOSIHUE CBETHJIBHUKOB OT MEPEKPBITHUA.
PaccTostHue Mexly CBETUIIbHUKAMMU:
L=A-h=11-16=176Mm

Paccrosinue ot KpaﬁHero pAaaa CBETUIBHUKOB 1O CTCHBI:
L
[ = § = 0,59 M

OHpCI[CJI}ICM KOJIMYCCTBO PAAOB CBCTHJIBHUKOB U KOJIMYCCTBO CBCTUIIBHUKOB B
pany:

(b—=L) (4—2-176)

np,m=T+1= 176 +1=3

_(a—%L)_(6—§-1,76)
Mee =7 405 123405

OO011ee 4nciio CBETHIILHUKOB:

N =npgp Nz =9
VYuuThiBas, 4TO B Ka)KJOM CBETHJIBHUKE YCTAHOBIICHO JIBE JIAMITBI, O0IIIee

yucJo jJaMil B nomemieHuu N = 18.

[IpoBepouHbIii pacyeT CYLIECTBYIOUIEM WMCKYCCTBEHHOM OCBELICHHOCTH

IIPOBEJEM METOA0M K03 dHIIMEHTa UCTI0Ib30BaHuA. CHavaja onpeaeiaseTcss HHICKC

OCBEIICHHOCTH TIoMerieHus (1).

s
"T@+b)h
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rae S — mIomaab MOMEIIEHUS
h — pacderHas BbICOTa MOJBECa CBETHIILHUKA, M;
a ¥ b — 1uuHa ¥ IIMpHUHA TOMEIICHUS, M.

B PE3YIBTATC pACYCTOB HHIACKC OCBCIICHHOCTHU [ PaBCH:

24

“Gro) 16 P

i
CBeTOBOM MOTOK JIaMITbl OTIpEENsieTcs o hopmyIe:

_E,-S-K -7
N1

()

rie Ey — Hopmupyemass MuHuMaibHas ocBeméHHocTh o CHull 23-05-95%*, nk;
S — oAk OCBEIAEMOTO IOMEIIEHUS, M?;

K; — ko duimenT 3amnaca, y4uTHIBAIONINI 3arpsi3HEHUE CBETHIIBHUKA (MCTOUYHHUKA
CBETa, CBETOTEXHUYECKON apMaTyphl, CTEH U IIp., T. €. OTPAKAIOIIUX TTOBEPXHOCTEH),
Hajguyue B aTMocdepe 1exa AbiMa, MbUIH;

Z — x03(pPUIUEHT HEPAaBHOMEPHOCTHU OCBeLeHUs!, OTHOLEHUE Ecp /Emin .

JI71st TIOMUHECUEHTHBIX JIaMII MpU pacué€rax oepércs paBHbIM 1,1;

N — yucmo jamMn B TOMEIICHUU;

N — K03 PUIIMEHT UCTIOJIB30BAHUSI CBETOBOTO TIOTOKA.

KoadduimeHnt ucnosnb3oBaHus CBETOBOIO MOTOKA MOKA3bIBAET, KaKas 4acTh
CBETOBOTO MOTOKA JIaMII TTONaAaeT Ha pabouyro MOBEepXHOCTh. OH 3aBUCUT OT UHACKCA
MOMEIIICHHUS i, TUTIA CBETHJILHUKA, BHICOTHI CBETHJIBHUKOB HaJ| pab04eil TOBEPXHOCTHIO
h 1 K03 HUIIMEHTOB OTPAXKEHUS CTEH P, U TTOTOJIKA pn.

JlaHHOe TIOMEIEHHEe CO CPEAHUM BBIACICHHEM IbLIH, TodToMy K, =1,5;
COCTOSIHUE TOTOJKAa — CBEeXenoOeNneHHbIN, nmodtomy pn =7/0%; cOCTOsHUE CTEH —

MOOeJIEHHBIE OE€TOHHBIE CTEHBI, IOITOMY p. =50%. KosdduimeHT nucnonb3oBaHus
2

CBETOBOT'O NIOTOKA, YUUTHIBAsI MHJIEKC noMereHus nN=0,47.

_ 400%24%1,5%1,1
N 18 % 0,47

= 1872 JIm

J{nst MIOMUHECIIEHTHBIX JiaMmIl ¢ MoITHOCTRIO 30BT u nanpsixkenuem cetu 220B,

co cTaHaapTHbIN cBeTOoBOM MOTOK JITH paBen 1650 JIm.
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o)
—10% <22 "1 100% < 20%
(Df[[[
2900 = 1572 1 00% = 18,6%
2300 0T EPT0

—10% < 18,6% < 20%

Cornacnao IMMOJYUYCHHBIM pPEC3yJIbTaTaM aHaJIn3a OCBCIICHHOCTH ITOMCHICHHA,
JdaHHaA CUCTCMa OCBCIICHUS YAOBJICTBOPACT HOPMATHBHBIM Tp€6OBaHHHM.

Ol'[peI[eJII/IM QJICKTPUICCKYIO MOIITHOCTD OCBETUTEIILHOM YCTAaHOBKH:

P =18 %40 =720 Bt

4.2.4. TloBbllIEHHBIH YPOBEHDb JIEKTPOMATHUTHBIX U3JTy4eHMit

OMII ob6namaer CHOCOOHOCTBIO OHOJIOTHYECKOTO, CHEIU(PUIECKOTO H
TEIJIOBOTO BO3JICUCTBUSI Ha OPraHU3M YEJIOBEKA, YTO MOKET MOBJICYb CJICAYIOIIHE
MOCJEACTBUS: OMOXMMUYECKUE U3MEHEHUS B KJIETKAX U TKaHSIX; HAPYIICHUS YCIOBHO-
pedIIeKTOpHOM NESITEIHPHOCTH, CHUXKEHHE OWODJIEKTPUUECKON aKTUBHOCTH MO3Ta,
W3MCHEHUS MEXKHEHPOHHBIX CBS3€M, OTKIOHEHUS B SHIOKPUHHOW CHUCTEME;
BclienicTBue nepexoaa OMII B TEIIOBYIO SHEPTHIO MOXKET HAOI01aThCs MOBBIIICHHUE
TeMIIepaTyphl TeNa, JOKAJIbHBIM U30MpaTeIbHBIN HAIPEB TKAHEH M TaK Jajee.

Cornacuo CanlluH 2.2.2.542-96
1. HampsikeHHOCTH 3JIEKTPOMArHUTHOTO MoJist Ha paccTostHur 50 cM Bokpyr B/IT 1o

AIEKTPUUYECKOM COCTABJISIONICH T0KHA OBITH HE OoJee:
e B auama3zoHe yactot SI'-2kl'm - 25B/Mm;
e B auama3one yactot 2kl /4001 - 2,5B/m.
2. IInoTHOCTH MAarHUTHOTO MOTOKA JOJKHA OBITH HE 0OJIEe:
e B nmamazone dactoT SI'm-2kI'm - 2508Tn;
e B nmamazone yactoT 2k /4001 11 - 250 T 7.
Cpenu cpeacts 3amuThl 0T DMII BBIAEASIOT CleayIoIue:
e OpraHu3allMOHHBIC MEPONPHATHS — BBIOOP PAllMOHAIBHBIX PEKHUMOB PaOOTHI
000py10BaHUsI, OTPAHUUYEHUE MECTa U BPEMEHHU HAXO0KJICHUS TIEpCOHAaIa B 30HE

Bo3elcTBUsI OMII, T.e. 3a1uTa pacCTOsTHUEM U BpEMEHEM.
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e lIH)XEHEpPHO-TEXHUYECKUE MEPOINPUATHS, BKIIOYAIOIINE  PalMOHAIBLHOE
pasmenieHue OO0OpPYJOBaHMS, HCIOIb30BAaHUE CPENICTB, OrPAHUYMBAOIINX
MOCTYIUICHUE  AJICKTPOMAarHUTHOM  dSHEpruu  (MOIVIOTUTENM  MOIIHOCTH,
HKpaHUPOBAHUE U T.I1.).

o JleueOHO-IpOPHIAKTHUUECKHE MEPOTIPUSITHS B LIEISIX MIPEAYIPEIKICHUS, pAHHEH
JIMArHOCTUKH U JICYEHUSI 3I0POBbs IIEPCOHAIA.

B nanHom ciydae Bo3gerictBue OMII MpoUCXOIUT TOJBKO OT MOHHUTOpA

KOMITBIOTEpA.

4.2.5. IloBbllIeHHOE 3HAYEHNE HANIPSXKEHNsl B YJIEKTPUYECKOH 1emnu,
3aMbIKaHHE KOTOPOii MOKeT MPOM30ITH Yepe3 TeJI0 YeI0BeKa

['maBHBIM  omacHeIM  (PaKTOpOM  SABJIIETCS  BO3MOXKHOCTh — MOPaXKEHHUS
AIIEKTPUIECKUM TOKOM OT AJIEKTPUIECKON TPOBOAKH, Kabemei, KOMITbIOTEPOB.
[Ipu paboTe ¢ KOMIIBIOTEPOM CYILIECTBYET ONACHOCTH AJIEKTPOIIOPAKEHUS:
® IIpU HEMOCPEJICTBEHHOM MPUKOCHOBEHUHU K TOKOBEIYILIUM YaCTSM BO BpeMs
peMonTa [IOBM (mipu He BBIKIIOYEHHOM IMUTAHKH );
® TpU TNPUKOCHOBEHMH K HETOKOBEIYIIMM 4YacTsM, OKAa3aBIIMMCS TIOJ
HamnpsoKeHUeM (B cllydyae HapyLIEeHUs M30JSLUU TOKOBEAYIIMX YacTei
[15BM);
® TIpU MIPUKOCHOBEHUHU C MOJIOM, CTEHAMH, OKa3aBIIMMHUCS [TO/I HANIPSKEHUEM;
® UMEEeTCsl OMacHOCTh KOPOTKOTO 3aMBIKAHUSI B BBICOKOBOJIBTHBIX OJIOKaX:
0JI0Ke MUTaHus U OJIOKE TUCTIICHHON pa3BEePTKHU.
Bce Mepsl obecriedeHusi 0€30MacHOCTH JKCIUTyaTallMM DJIEKTPOYCTaHOBOK
MO’KHO pa3JeNNTh Ha:
1. OpraHu3aimoHHbIE MEPOTIPUSTHSI:
® UHCTPYKTaX.
2. TexHUYECKHE MEPOTIPHUSITHUS:
e 00s3aTeNbHOE 3a3EMIICHUE AIIEKTPOOOOPYIOBAHHUS.
3. DKCIuTyaTaliMOHHBIC MEPOTPHSITHS

® CBOEBPEMEHHBIN PEMOHT HEUCIIPABHOCTEM;
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e coOII0AICHNE ITPABWII TEXHUKH 0€30IaCHOCTH MPU paboTe ¢ KOMIIBIOTEPOM.

[Ipenenbubie qonycrumbie ypoBHH (II1Y) HanpskeHuid 1 TOKOB MPOMKCAHBI B
I'OCT 12.1.038 — 82.

[TomemieHue, B KOTOPOM HaxoauTcsl pabodyee MECTO, OTHOCUTCS K KaTeropuu
MTOMEIICHHI 03 MOBBIICHHON OMMacHOCTH. Ero MOYKHO 0XapakTepHu30BaTh, Kak CyXoe,
HEIBUIBHOE, C HOPMaJIbHOW TEMIIepaTypoll BoO3Ayxa. TeMmmepaTypHbId pPEXHM,
BJIQXKHOCTh BO31yXa, XMMHUYECKas Cpela HE CIIOCOOCTBYIOT Pa3pyIICHUIO H3O0JISLHUU

IIEKTPOOOOPYTOBAHUS.

4.2.6. HepBHO-TICHXHYeCKHE NMEPETPY3KH, CBSI3aHHbIE ¢ HATIPSI)KEHHOCTHIO
TPYI0BOI0 nmpouecca

3HAYUTEIPHOE YMCTBEHHOE HAIPSHKEHHWE W JAPYIME HArpy3ku HIPUBOASAT K
NepeyTOMICHUIO (PYHKIIMOHAJIBHOTO COCTOSIHUS LIEHTPAJIbHOW HEPBHOM CUCTEMBI,

[Ipu pnuTenbHON paboTe 3a SKpPaHOM MJUCIUIES TOSBISETCS BBIPAKEHHOE
HaIpsHKECHUE 3PUTEIBHOIO arrapara c MOSIBJICHUEM xKanoo Ha
HEYJIOBJIETBOPUTEIBHOCTh PAOOTHI, TOJIOBHBIE OOJH, YCTAJOCTb U OOJE3HEHHOE
OILYIIIEHHUE B I1a3ax.

UTOoOBl CHU3HUTH 3pUTEIBHOE HAIPSKEHUE, HalpUMep, HYKHO COOII0JaTh
cnenyrorme pekoMeHnaanuu B coorercteuu ¢ CII 2.4.3648-20:

- n30erath OOJBUIOTO KOHTPACTa MEXAY SPKOCTHIO SKpaHa U OKPYKAIOIIETo
IIPOCTPAHCTBA;

- 3ampeuiaercss paboTra 3a KOMIBIOTEPOM B TEMHOM M TOJYTEMHOM
IIPOCTPAHCTBE.

Yrobbl  HE  mepeHampsrarb ~ OpraHu3M,  CJeAyeT  yCTaHaBJIMBATb
perjiaMeHTHPOBaHHBIE HOPMBI TPpyZa U OT/AbIXa IpH padoTe 3a komnbroTepoMm. [Tomumo
€XEeIHEBHOT'0 OTJbIXa U BBIXOJIHBIX, coryiacHO TpynoBomy koaekcy P®, Heobxoanumo

yCTpauBaTh NEPEPHIBLI B TCUCHUU PAOOYETo JHS.

4.2.7. Cratuueckue ¢pusnyeckne HArPy3KU

JlnutenbHoe TmpeObIBaHME B  BBIHYXKJIEHHOM paboyeil 1o3e BbI3bIBAET

CTaTU4YCCKHC (I)I/I3I/I‘—ICCKI/I€ MEPErpy3Kku, KOTOPBIC BIIOCIICACTBHUU MOTYT IIPUBC3TU K
ol¢]



Pa3TUYHOTO poJia 3a00JIeBAHUSM.

CornacHo CII 2.4.3648-20 . 11es1bl0 CHUKEHUSI WM YCTPAHEHHUS MBIIIEYHOTO
HAINpPsDKEHHS U IPEIYPEKICHHE TIEPEYTOMIICHHSI HEOOXOIMMO MTPOBOIUTH KOMILIICKC
GU3NYEeCKUX YIPAKHEHUH M CEaHChl TCHUXO(PH3MUECKOW pPa3TPy3KH W CHATHUS
YCTaJIOCTH BO BPEMs PETIIaMEHTUPYEMBIX MIEPEPBIBOB, U MOCIE OKOHYAHHS pabouero

JIH.

4.3. DkoJornyeckas 0e30MacHOCTh

OCHOBHBIMH OTXOJAaMH TP BBHINOJHEHUU JTaHHOTO HAYYHOTO HUCCIIEI0BAHUS
SBIISIIOTCA YEPHOBUKM Oymaru, OTpaOOTaBIIME JIOMHUHECIICHTHBIE JIaMIbl U
KapTPUKH.

W3pacxongoBaHHas Oymara He coJep)Kajia HHUKaKUX 3aKpbIThIX CBEICHMUI,
03TOMY ObLJIa HampaBJieHa Ha YTHIM3ALMI0 0€3 NCIIOIb30BaHUs LIPEaepa.

Brruenmas u3 ctpos [I9BM u conyTcTByromas OprreXHuKa B COOTBETCTBHHU C
®denepaibHbIM Ki1acCU(UKALIMOHHBIM KaTaJoroM OTX0A0B oTHocuTcs mo |l kimaccy
OMACHOCTU U TMOJICKUT CHEUUATBHON yTUIM3auuu. [l oka3aHus HauMEHBILIEro
BJIMSTHUS HAa OKPY>KaIOIYI0 Cpely, HEOOX0AUMO MPOBOIUTH CIIEHUATBHYIO IPOLEAYPY
yrwnzanuu [IOBM u oprrexnuku, npu kotopoil Oonee 90% oTnpaBUTCS Ha
BTOpPUYHYIO NiepepaboTky u MeHee 10% OyayT oTmpaBiieHbl Ha CBAJIKU. MepornpusTus
10 BBIBOJY M YTHJIM3allMU OTpabOTaBIIEro 000pya0BaHuUs TOJKHBI COOTBETCTBOBATH
I'OCT P 53692-2009 «PecypcocOepexenue. OOpailleHHE C OTXOJaMU. Tallbl
TexHojornyeckoro nukiaa orxomoB» u I'OCT 55102-2012 «PecypcocOepexenue.
OOpamenue ¢ orxomamu. PykoBoncTBO 1o 0Oe3onacHoMy cOOpy, XpaHEHHIO,
TPAaHCHOPTUPOBAHUIO M  pa30opke OTpabOTaBLIErO  AJNEKTPOTEXHUYECKOTO U
AJIEKTPOHHOTO 00O0PYAOBaHMS, 3a HCKIOYEHHEM PTYTbCOAEpXKAIIUX YCTPOWCTB U
pruOOPOBY.

Hcnonb3oBaHHbIE WM OpaKOBaHHBIE JIIOMUHECIIEHTHBIE JTAMITbl OTHOCSTCSA K |
KJ1accy onacHocTU. OMacHbIM KOMIIOHEHTOM JaHHOTO BHUJA OTXOJAOB SIBISIETCS PTYTh,
KOTOpasi OKa3bIBa€T TOKCUYECKOE BIIMSHHE HA YEJIOBEKA W OKpYXKaroulyro cpeny. B

JamIax 3TO BEMIECTBO HAXOJUTCS B COCTOSTHUH, CIIOCOOHOM B aKTUBHOW BO3IYIITHOM,
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BOJAHOW M (DM3UKO — XHUMHUYECKOW MuTrparuu. J[aHHBII BUA OTXOJOB JODKEH OBITH
yrunuzupoBad B cootBerctBuM ¢ ['OCT P 52105-2003 PecypcocOepexeHnue.
O6pamenue ¢ orxogamu. Knaccudukanus 1 METO bl MepepabOTKU PTYThCOAEPKAIITUX
oTX070B. OCHOBHBIC TOJIOXKEHUSI. MeToAbl YTUIIM3ALMU: BBICOKOTEMIIEPATYPHBIX

00XKUT 1 TCPMHUUCCKHUC MCTOBI.

4.4. be30nacHOCTb B YpPe3BbIYAHHBIX CUTYALMSIX

Hanbonee tTunnunoit YC siBiisieTcst moxap.

[Tomemenne cHaOXEHO TMPOTUBOIMOKAPHOM 3aIl[UTOM, HAMpaBICHHON Ha
MpeI0TBpaIeHUE BO3ICUCTBUS HA JTIOJICH ONacHbIX (haKTOPOB MOkKapa U OrpaHUYCHUS
MaTepUaJIbHOTO ylepOa OT HETO.

OCHOBBI IPOTUBOMOKAPHOW 3AIIUTHI NPEANPUITHI OMPENEIEHBI B CTaHIapTax
I'OCT 12.1.004-76 u T'OCT 12.1.010-76.

[Toxapsl mpeACTaBIsAIOT 0COOYI0 OMACHOCTh, TaK KaK COMPSKEHBI C OOJIBIIIUMU
MaTepUAIbHBIMH MOTEPSIMHU.

Bo3HukHOBeHHE N0Kapa npu paboTe € ANEKTPOHHOM anmapaTypoi MOKeT ObITh
M0 IPUYMHAM KaK 3JIEKTPUUYECKOTO, TAK U HEAJIEKTPUUECKOTO XapaKTepa.

[TprurHBI BO3BHUKHOBEHUS MOXKapa HEAEKTPUUECKOTO XapaKTepa:

a) XaJJaTHOE€ HEOCTOPOKHOE OOpallleHrne ¢ OrHeM (KypeHHE, OCTaBJIeHHbIE 0e3
MPUCMOTpa HarpeBaTelbHbIE TPUOOPHI, UCTIOIB30BAHUE OTKPHITOTO OTHS);

0) caMOBOCIIJITAaMEHEHUE U CAMOBO3TOpPaHUE BEIIECTB.

[IprunHBl BO3HUKHOBEHUS IMOXapa 3JJIEKTPUYECKOTO XapakTepa: KOPOTKOE
3aMbIKaHHE, TIEPETPY3KU MO TOKY, UCKPEHHE U BJIEKTPUUECKUE JIYTH, CTATUYECKOE
AIEKTPUYECTBO U T. I.

ITpu sxcrmyatanuu 9BM Bo3MOKHBI BOSHUKHOBEHUS CJIEAYIOIINX aBaApPUITHBIX
CUTYaLUH:
® KOpPOTKHE 3aMbIKaHUS;
® TIEperpy3Ku;
® T[IOBBIIICHHUE MEPEXOAHBIX COMMPOTUBICHUN B JIEKTPUUYECKUX KOHTAKTAX;

® [IepeHANPSKEHUE;
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® BO3HMKHOBEHHE TOKOB YTE€UKH.

[Ipr BO3HMKHOBEHMM ABAPUMHBIX CUTYallMM IPOUCXOIUT PE3KOE BBIICIICHHE
TEIJIOBOM SHEPTHUH, KOTOPAsi MOXKET SIBUTHCSI IPUUMHON BO3SHUKHOBEHMSI I10XKapa.

JUig npenynpexneHuss BO3HUKHOBEHHUS IOXkapa HEOO0XOAMMO COONII0AaTh
CJIeyIOIIME TIPaBHiia MOXKapHOH 0€30MacHOCTH:

e [IpaBUJIbHAsS AKCILTyaTalus 000pyJOBaHUS;

® IIPAaBWIBHOE COJIEPKAHUE 3aHUN U TEPPUTOPHU;

® TIPOTUBONOXAPHBIN HHCTPYKTAX pabOUuX U CIyXKalllUX;

e oOyueHHE MPOU3BOJICTBEHHOIO IE€PCOHANA IMpaBUjaM  IPOTHUBONOKAPHOMN
0e30I1aCHOCTH;

® H3JAaHME UHCTPYKIMH, IUIAKATOB, HAINYNE IJIAHA dBaKyalllH;

e Co0MI0ICHHE TPOTUBOIIOKAPHBIX MIPABUII, HOPM MPHU IPOEKTUPOBAHUHU 3JaHUM, IPU
YCTPOMCTBE 3JEKTPOIPOBOIOB U 000PYI0BAHHU S, OTOIUICHHUS, OCBEIICHUS;

® [paBUJILHOE pa3MeIlIeHHE 000PYyI0BaHNUS;

® CBOEBPEMEHHBIM  NPOPUIAKTHYECKMHA  OCMOTP, PEMOHT M  HCIBITAaHUE
00opy10BaHUSI.

Cormacao CHull 21-01-97, mo B3phIBOOIIACHOCTH TIOMEIIEHWE OTHOCHUTCS K
kJjaccy B 1 mo noxapoomnacHoctH K kiaccy B. K atomy kitaccy oTHOCSTCS HOMEIIEHMS,
B KOTOPBIX OIACHBIE COCTOSIHUSL HE UMEIOT MECTA MPU HOPMAJIbHOM JKCIUTyaTaluu, a
BO3MOYKHBI TOJIBKO B PE3YJITATE aBAPUH UM HEUCIIPABHOCTEM.

B nomenieHun i TyHIEHUsT BO3TOPaHWW IPELYCMOTPEHO MCIOJIb30BaHUE
YTJIEKUCIOTHOTO OoTHeTymurens OY—-3 nmns TymeHus BO3ropaHuil kiaccoB A, B u
anekTpoyctaHoBok A0 1000 B npu temneparype Boznyxa —40°C mo +50°C. Takum
0o0pa3oM, COCTOSIHHE MOMEUIEHUSI COOTBETCTBYET HOPMaM M MO0KapoOE30MacHOCTH.

[Inan 9BaKyallnn JIIOI[efI A1 MIOMCIICHUA ITPCACTABJICH B IIPUTOKCHHUHA 1.

4.5. BbIBOABI U PEKOMEHIAIMHU

[Ipoananu3upoBaB ycioBusi Tpyaa Ha paboueM MecTe, Tlie Obula pazpaboTaHa
MarucTepcKas JUCCEPTAIHsl, MOXKHO CIIeNIaTh BBIBOJI, YTO MOMEIIECHUE YIOBIETBOPSIET

HEOOXOJIMMBIM HOPMaM M B Ciy4ae COOJIIOJICHUS TEXHUKU O€30MaCHOCTH U TPaBUII
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MOJIb30BAaHUSI KOMITBIOTEPOM paboTa B JaHHOM IIOMEIICHWH HE WpPHUBEIET K
YXYALICHUIO 3/I0POBbsI pA0OTHHKA.

Camo nmomenieHue u pabodyee MECTO B HEM yIOBJIETBOPSET BCEM HOPMATUBHBIM
TpeboBanusiM. Kpome Toro, aelicTBue BpEOHBIX U OMNACHBIX (PAKTOPOB CBEIEHO K
MUHHMYMY, T.€. MHUKPOKIMMAT, OCBEIICHHE M YPOBEHb IIyMa COOTBETCTBYIOT
TpeOOBaHUSM, MPEIBSIBICHHBIM B COOTBETCTBYIOIUX HOPMATHBHBIX JOKYMEHTaX.

OTHOCHUTENBHO  JKOJIOTMYEeCKOH O€30lacHOCTH  MOXHO  CcKas3aTb, YTO

ACATCIBbHOCTD IOMCIICHUA HE ITPCACTABIIACT OIIACHOCTHU 01<py>1<a10meﬁ cpeac.
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3akJIoueHue

B nanHo#t paGoTe ObUIM MOCTPOEHBI JIMHEHWHBIE NUCKPUMHUHAHTHBIE MOJCIIU
OIICHKK (DMHAHCOBOM YCTOMYMBOCTH HE(TETa30BOM M HIHEPreTHYECKOH OTpaciei
Poccun.

Mopenb OLIEHKH BEpOSTHOCTH HE(PTErazoBOil OTpaciid MUMEIOT CIeayIolue
XapaKTEePUCTUKM:  Kod(puuMeHT aerepmuHanmu  R? = 0,978, crammapTHOE
orkioHeHue 0,034 u 4 3HaunMbIX KoddduimenTta. s 3HEpPreTHUecKoi OTpaciu:
JIeTepMUHAIIUN R? = 0,806, ctanaaptHoe oTkjiIoHeHue 0,066 u 4 3HAYMMBIX
ko3 durreHTa.

[ToporoBoe 3Hauenuss nisa HedTerazoBodl orpaciau a1 (UHAHCOBO —
ycToiuuBbIX npeanpustuil z = 0,57, nis 6ankporoB z = —0,1. [l sHepreTuyeckoi
OTpacyy CIIeAyoIIe moporoseie 3HaueHus z = 0,55 u z = —0,803 st 6aHKPOTOB.

PesynpTupyromnye Moeiau Ha OCHOBE (DYHKIIMIM MPUHAJIEKHOCTH:

Jlist HeTerazoBoii oTpaciu:

0, z<-01
Fiy =129 o1 <i<057s
22730575+ 01° T =E=Y

1, z>0575

JI71d sHEpreTHYecKon OTpaciu:

0, z < —0,803

Flz) = 219893 e03<z<055
2=1055+0803° OO0 =E=Y
1, z>055
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1. Theoretical part
Financial stability of the organization characterizes the stability of the financial
position of the organization, which is provided by a high proportion of equity in the
total amount of funds used by the organization and is formed in the process of all
industrial and economic activities of the organization It largely depends on the
availability of the organization's own resources and, above all, profits. The funds
additionally attracted in the loan capital market have a great influence on the financial
stability. The more money an organization can raise, the higher its financial
capabilities. But the financial risk of not being able to pay your creditors is also
increasing.
The financial stability of the organization is ensured by:
~uninterrupted production and sales products;
-stable excess of income over expenditures;
-effective use of funds.
Financial stability of the organization is disclosed on the basis of the study of the
ratios between assets and liabilities of the balance sheet. Division of funds of the
organization and sources of their formation into short-term and long-term assets and

liabilities forms indicators of long-term and short-term financial stability.

1.1. Methods for analyzing the financial stability of an enterprise

Financial stability of the enterprise one of the key characteristics of the financial
condition, representing the most capacious, concentrated indicator, which reflects the
degree of safety of investment in this enterprise. This property of financial condition
characterizes the financial solvency of the organization. Candidate of Technical
Sciences Kovan shows the relationship between financial stability and solvency: for
successful management of financial stability it is necessary to clearly understand its
essence, which is to ensure a stable solvency at the expense of a sufficient proportion
of equity in the composition of funding sources. This makes the company independent
of external negative influences, including independence from creditors and thereby
reduces the possible risk of bankruptcy.

The importance of real money for restoring the debtor's solvency during
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bankruptcy rehabilitation procedures is proven by the provisions of Federal Law No.
127-FZ of 26.10.02 «On Insolvency (Bankruptcy)» : all measures aimed at restoring
the solvency of a debtor company must be aimed at monetary resources.

Financial stability - a concept for which there is no exact definition, but at the
same time - this is the final indicator, which characterizes the financial condition of the
economic entity as a whole. Thus, for successful management of financial stability, it
IS necessary to develop an approach to the definition of this concept and in accordance
with it to develop methods of assessment and methods of management of financial
stability.

The most common methods of analyzing financial stability are:

. financial ratio methods;

o expert methods;

° statistical methods.

The method of financial ratios consists in the calculation of relative indicators
that characterize the company in terms of its liquidity, profitability and financial
stability.

There are currently several dozen financial indicators. But the most widespread
are the following:

1) liquidity ratios;

2) ratios of financial stability and solvency;

3) coefficients of business activity;

4) profitability and profitability ratios.

Let's take a closer look at some of them, which will later be used for the research:
1. Profitability of sales is an indicator of the financial performance of the
organization, which shows what part of the organization's revenue is profit.

2. Profitability of net assets is a financial coefficient that characterizes the return
on the use of all assets of the organization.
3. Return on equity - the indicator of net profit compared to the equity of the

organization.
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4, The coefficient of financial independence shows the share of the organization's
assets, which are covered by own capital (provided by own sources of formation). The
remaining share of assets is covered by borrowed funds.

5. The indebtedness ratio is the ratio of borrowed funds to total assets of the
enterprise. It is considered normal if the value of the indicator ranges from 0 to 0.5.

6.  Total Solvency Ratio - refers to a group of liquidity ratios. It shows the ability
to cover all liabilities of the company (short-term and long-term) with all its assets.

7. Investment coefficient - showing the degree of coverage of non-current assets
with own capital.

8. Current Liquidity Ratio - characterizes the solvency of the organization, the
ability to repay current liabilities.

Q. The absolute liquidity ratio is a financial ratio equal to the ratio of cash and short-
term financial investments to short-term liabilities (current liabilities).

10. Quick Liquidity Ratio - characterizes the company's ability to repay current
(short-term) liabilities with cash, funds on current accounts and short-term financial
investments.

11. Coefficient of investment coverage - demonstrates the financial stability of the
object of investment to external influences.

12.  Share of non-current assets - the importance of this indicator in assessing the
property status of the organization lies in the fact that it characterizes the technical
capabilities of the organization to produce products or provide services.

13.  Share of cash

14.  Share of inventory

15.  Share of accounts receivable

16.  Equity retention ratio - the indicator characterizes the dynamics of equity capital.
17.  Share of equity in the formation of current assets.

18.  Thetotal capital turnover ratio reflects the ratio of revenues to the average annual
cost of capital. It allows us to evaluate the intensity of the company's entrepreneurial

activity.
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19.  The coefficient of financial autonomy - the coefficient shows how independent
the organization is from creditors. The lower the value of the coefficient, the more the
organization is dependent on borrowed sources of financing, the less stable its financial
situation is.

20.  The coefficient of the structure of long-term financing sources shows the share
of long-term liabilities in the volume of non-current assets of the enterprise.

21. Borrowing structure coefficient - shows how much borrowed capital per unit of
financial resources or, a part of borrowed capital in the total amount of financial
resources of the enterprise.

22. The financial stability coefficient demonstrates to what extent the company's
assets are financed from reliable and long-term sources. That is, it shows the share of
sources to finance its business activities, which the company can attract on a voluntary
basis.

23.  Solvency coefficient - shows which part of the activity is financed by own funds
and which part by borrowed funds. The recommended value is greater than or equal to
1.

24.  The short-term liabilities ratio is an indicator that answers the question of how
much of short-term liabilities of groups P1 and P2 can be covered by funds that can be
obtained from the sale of inventory and inventories.

25.  Funding coefficient - shows to what extent the company's assets are formed from
its own capital, and to what extent the company is independent of external sources of
funding.

The calculated values of financial indicators are compared with industry average
or normative values, and based on the results of this comparison a conclusion is made
about the current financial position of the organization, and then about financial
stability. One of the disadvantages of this method, for example, is that it is not always
possible to draw an unambiguous conclusion about what kind of financial stability the
company has, since the values of some of its indicators meet the norms, while the
values of others do not.

Expert analysis of the financial condition of the enterprise is mainly based on the
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fundamental analysis and includes detailed study of the enterprise's operations,
dynamics of its financial flows and amount of its future income. The main goal in this
case is to analyze the stability of the income of the organization in relation to its
liabilities. Quantitative figures obtained as a result are subject to experts' evaluation,
determining the company's place in a certain hierarchy of rating categories. l.e. the
overall risk indicator for the company is established by assigning it to a certain group.
Thus, a certain rating is assigned by the expert method.

The essence of statistical methods of assessing financial stability is to determine
the likelihood of losses based on statistical data from the previous period and establish
the risk zone, risk ratio, etc. The advantages of statistical methods include: the ability
to analyze and evaluate different scenarios and the ability to consider different risk
factors within a single approach. The main disadvantage of these methods is the need
to use probabilistic characteristics. Statistical methods of data analysis are used in
almost all areas of human activity. In the following study we will use exactly statistical

methods.

1.2. Discriminant analysis

Discriminant analysis is a part of multivariate statistical analysis, which includes
methods of classification of multivariate observations according to the principle of
maximal similarity in the presence of training features. In discriminant analysis, a rule
is formulated in which objects of a subset to be classified belong to one of the already
existing subsets, based on a comparison of the value of the discriminant function of the
classified object, calculated on discriminant variables, with some discrimination
constant.

Suppose that there are two or more populations (groups) and that we have a set of
sample observations over them. The main task of discriminant analysis is to construct,
with the help of these sample observations, a rule that allows us to assign a new
observation to one of the populations.

The discriminant function has the following general form:

Z == ao +a1f1 + "'+anfn,
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where Z — resulting score,

a, ..., A, — SOMe parameters (regression coefficients);

fo, ..., f, — factors that characterize financial condition (e.g., financial ratios).

The method of discriminant indicators first appeared in the U.S. in 1960, when
scientists tried to formulate models for predicting bankruptcy. There are several known
multifactor predictive models that can be used to divide business entities into potential
bankrupts and non-bankrupts. The most fundamental study in the practice of foreign
financial institutions was published in 1968 by Edward Altman and was the starting

point of numerous studies conducted in the field of bankruptcy diagnosis.

1.3. MDA - models.

MDA (multiple discriminant analysis) — statistical method, which allows to
choose such classifying variables, the variance of which between the considered groups
would be maximal, and within these groups minimal.

MDA models are built on past statistical data from the financial statements of
bankrupt and financially sound enterprises, which allow predicting the occurrence of
bankruptcy in an enterprise. The construction of such models is a step-by-step process
in which variables are included or excluded based on certain statistical criteria.

Algorithm of building MDA models:

e asample of bankrupt enterprises is formed;

e the sample of non-bankrupt enterprises is formed,;

e calculation of financial coefficients for both groups;

e regression equation is built by means of multiple discriminant analysis. It
classifies the enterprises into bankrupts and non-bankrupts;

e the adequacy of the built model is checked.

In essence, bankruptcy prediction models statistical regression models built using
two samples: the first includes enterprises that have become bankrupt, and the second

includes enterprises that have remained financially stable.

85



2. Practice part
Selection of companies

The largest companies of oil and gas and energy industries of Russia which are
included in the RBK-500 rating an occupy high positions in terms of revenue in their
industry, and bankrupt companies were selected for research.

The following companies were selected for the research of oil and gas industry:

1. Rosneft Oil Company — the leader of the Russian oil sector and the largest
global public oil and gas corporation. The Company is focused on exploration and
appraisal of hydrocarbon fields, production of oil, gas and gas condensate, offshore
field development projects, feedstock processing, sales of oil, gas and refined products
in the territory of Russia and abroad.

2. Gazprom Neft— a vertically integrated oil company, primarily engaged
in the exploration and development of oil and gas fields, oil refining, and the
production and sale of petroleum products. Gazprom Neft is one of the Russian oil
industry’s leading companies in terms of efficiency.

3. Lukoil — one of the largest publicly traded, vertically integrated oil and
gas companies in the world accounting around 2% of the world's oil production and
around 1% of the proved hydrocarbon reserves.

4. PJSC «Surgutneftegas» — one of the largest private vertically integrated
oil companies in Russia. Company carries out prospecting, exploration and production
of hydrocarbons in three Russian oil and gas provinces — Western Siberia, Eastern
Siberia and Timan-Pechora.

5. Joint Stock Company Transneft — a state-controlled pipeline transport
company headquartered in Moscow, Russia. It is the largest oil pipeline company in
the world. Transneft is operating over 70,000 kilometers (43,000 mi) of trunk pipelines
and transports about 80% of oil and 30% of oil products produced in Russia.

6.  Joint Stock Company Tatneft — one of the largest Russian oil companies
today and is an internationally recognized vertically integrated holding. The industrial

complex of the Company includes steadily developing enterprises of crude oil and gas
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production, petroleum refining, petrochemicals production, the tire-manufacturing
complex, network of filling stations and services.

7. Oil and Gas Company SLAVNEFT — is among the largest top ten oil
companies of Russia in terms of crude oil production. The Holding’s vertically
integrated structure ensures the full operational cycle — from exploration and
hydrocarbons production to refining. SLAVNEFT holds licenses for exploration, oil
and gas production in 35 license areas located in West Siberia and East Siberia.

8.  JSC Bashneft — one of the oldest company of the oil and gas industry,
engaged in the extraction and processing of the oil and gas, the sale of oil products and
petrochemical products.

9.  JSC Antipinsky Refinery — Russian private oil refinery. In December

2019, the Arbitration Court of the Tyumen Region declared the company bankrupt.

For the research energy industry selected:

1. Inter RAO Group— a diversified energy holding that manages assets in
Russia, Europe and the CIS. Operates in the following business segments: electric
power and heat generation, supply business, international power trading, Power
industry engineering, export of power industry equipment, management of distribution
grids outside Russia.

2. PJSC ROSSETI- an operator of energy grids in Russia, is one of the
largest electric companies in the world. The area of operation covers 80 regions of the
Russion Federation.

3. RusHydro Group — one of the largest Russian energy holdings. RusHydro
is a leader in the production of energy based on renewable sources, developing
generation based on the energy of water flows, solar, wind, and geothermal energy.

4. Unipro PJSC — the most efficient company of the thermal power
generation sector in the Russian Federation. Company’s core operations comprise
electric power and capacity generation and sales.

5. Fortum — one of the leading manufacturers and suppliers of heat and
electricity in the Urals and Western Siberia. The structure of the company includes

eight thermal power plants.
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6. PJSC Enel Russia —a generating company and a key asset of the Enel
Group in Russia. Provides electricity and heat supply to industrial enterprises and
household consumers in the regions of the company’s presence.

7. PJSC Quadra — Power Generation — one of Russia’s largest territorial
generating companies. The main types of activity of PJSC Quadra are production and
sale of electricity on the wholesale electricity and capacity market, and production,
transportation and sale of thermal energy on the retail market.

8. PJSC Territorial generation company Ne2 is one of the largest heats and
power companies in the Northwestern and Central Federal Districts of Russia.

Q. The «E4» Group — the largest engineering company in the country. The
company performs complex turnkey works, certain types of work on energy audit
design, feasibility study, development of investment projects, production and supply
of equipment, construction, installation, commissioning, service in the field of

industrial and energy construction. Declared bankrupt in 2016.
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Modeling

The models were built using quarterly data from the balance sheets and profit
and loss statements of operating companies for the period from 2017 to 2020.

Using multiple regression analysis, we will obtain models that will best fit the
selected industries.

Further research - selection of new explanatory features for each model, as well
as setting a new resultant indicator of the feature z.

The value of the resulting factor should be approximately in the same range for
all enterprises. At the same time it should provide:

o the minimum of the standard error in the linear regression

o value of the multiple regression coefficient close to one;

o the presence of at least three significant coefficients.

Twenty-five indicators were taken as variables, with the help of which we can
assess the financial stability of enterprises:
. Profitability of sales
. Return on net assets
. Return on equity
. Financial independence ratio
. Debt ratio
. Total solvency coefficient
. Investment ratio

. Current liquidity ratio

© 0O N OO O B~ W DN P

. Absolute liquidity ratio

10. Quick Liquidity Ratio

11. Coverage ratio of investments

12. Share of non-current assets

13. Share of cash assets

14. Share of inventory

15. Share of accounts receivable

16. Ratio of equity capital preservation
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17.
18.
19.
20.
21,
22,
23.
24,
25.

Share of equity in the formation of current assets
Coefficient of total capital turnover

Ratio of financial autonomy

Coefficient of structure of long-term finance sources
Debt structure coefficient 22.

Financial stability coefficient

Solvency coefficient

Short-Term Liabilities Ratio

Financing ratio

Oil and gas industry

The first stage of the study is the construction of regression models using a

mathematical package Statistica, selecting one of the indicators as the resultant, we

estimate and choose the best option.

The picture shows the result of regression analysis of one of the models of the

oil and gas industry, which was subsequently selected as the best. The resulting model

has a high coefficient of determination R? = 0,978, standard deviation 0,034 and 4

significant coefficients.

Z = 2
4 Multiple Regression Results: Spreadsheet24 |2 [ %
Multiple Regression Hesults
Dependent: NewVari Multiple B = ,9785315& F = &03,0177
R?= 853752402 df = 4,107
No. of cases: 11Z adjusted R?= 95553613 p = 0,000000
Standard error of estimate:z 055333530
Intercept: -,054873%33Z Std._Error: ,0383580 <t{ 107) = -1,485 p = L1405
VarT b*= 824 HewWVarld b*=- B4 HewWVarll b*= 23&
HewWVarld b*= 1435

Picture 1. Regression analisys

The model is as follows:
z = 0,824x, — 0,84x, + 0,296x5 + 0,149x,,
Where z — the index of financial autonomy,
x, — coefficient of investment,
x, — the coefficient of the structure of long-term finance sources,

x5 — the coefficient of the structure of borrowed funds,
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x4 — coefficient of short-term liabilities.

Let us calculate the values for 7 financially stable companies for all periods:

Table 1 — Values for companies for periods 2017 — 2020 years.

Company Period 2017 2018 2019 2020
1 quarter 0,6767 0,7536 0,6564 0,6787
2 quarter 0,7206 0,8238 0,7842 0,7030
Gazpromneft
3 quarter 0,7354 0,8312 0,7687 0,6907
4 quarter 0,7309 0,6776 0,7030 0,6744
1 quarter 1,2254 1,3288 1,3136 1,3006
2 quarter 1,2344 1,2999 1,3632 1,3243
Surgutneftegas
3 quarter 1,3221 1,3397 1,3503 1,3315
4 quarter 1,3819 1,3116 1,3225 1,3897
1 quarter 0,6104 0,5780 0,6097 0,6040
2 quarter 0,5841 0,5660 0,5983 0,6222
Transneft
3 quarter 0,6086 0,5950 0,6023 0,5657
4 quarter 0,5963 0,6081 0,5925 0,5806
1 quarter 1,6627 1,6280 1,7384 1,5316
2 quarter 1,6616 1,7780 1,7332 1,4955
Tatneft
3 quarter 1,5751 1,8461 1,6098 1,5816
4 quarter 1,5799 1,6593 1,5111 1,6496
1 quarter 0,8618 0,8575 0,6343 0,6092
2 quarter 0,9599 1,0196 0,6234 0,6250
Slavneft
3 quarter 0,8430 0,8046 0,6284 0,6445
4 quarter 0,8527 0,7615 0,6034 0,6240
1 quarter 0,8264 1,0518 1,2082 1,4711
2 quarter 0,8544 1,0566 1,1873 1,3902
Bashneft
3 quarter 0,8808 1,1347 1,2305 1,3793
4 quarter 1,0186 1,1686 1,4682 1,0269
1 quarter 1,2249 1,0465 0,9486 0,9289
L ukoil 2 quarter 1,2539 1,0324 0,9279 0,8325
ukoi
3 quarter 1,2388 1,0447 0,9480 0,9856
4 quarter 1,0331 0,8952 0,8812 0,8903

Table 2 — Data for JSC Rosneft for 2017
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Period A
1 xB 2017 0,5606
2 kB 2017 0,5749
3 kB 2017 0,5707
4 xB 2017 0,5796

Table 3 — Data for Antipinsky Oil Refinery JSC for 2018

Ilepuona z

1 k8 2018 -0,0980
2 kB 2018 -0,2046
3 kB 2018 -0,2512
4 xB 2018 -0,3819

Thus, from the analysis of the data in Tables 2 and 3 we conclude that the
calculated by the model z satisfies the following inequalities:

1. For functioning enterprises:

z=>0,57,
the company is financially stable.

2. For bankrupt enterprises:

z<-0,1,

the company is bankrupt.

At the next stage of the research let us calculate the statistical reliability level of
the constructed model. To do this, we substitute the data of all companies into the
obtained equation and calculate the probability of penetration of the critical level z.

It turns out that the probability of model error for stably operating enterprises is
5,5%. The probability that the level z = 0,57 is statistically significant is 94,5%.

For a bankrupt company z = —0,1 breaks through in 12,5% of cases (probability
of error of type I).

Next, we build a membership function to estimate the probability of bankruptcy

of enterprises. The membership function of the fuzzy set will have the following form:
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F(z)

0,57

-0,1 0 z

Picture 2. Membership function
The mebership function coinciding with the uniform distribution function is
chosen in the following form:

0, z<-01

zH01 <, <0575
0575+01 ~ —Z=Y

1, z> 0,575
Calculate the z -value of the model and find with what probability the company

F(z) =

Is financially stable.
To check, let's take two companies and calculate z for two periods.

Table 4 — Checking the resulting model

Company Period z - value Probability
2019 0,8812 1
PJSC Lukoil
2020 0,8903 1
2019 0,268552158 0,55
PJSC NOVATEK
2020 -0,746411507 0

According to the obtained model, the probability of sustainability for PJSC
"Lukoil" in 2019 and 2020 is 1 or 100%, and for PJSC "NOVATEK" in 2019 - 0.55 or
55%, and in 2020 - 0. From the announcement of the meeting of creditors it follows
that in November 2019 the Arbitration Court introduced a monitoring procedure for
the company, and March 6, 2020, the company was declared insolvent (bankrupt).

Energy industry

Similarly to the construction of the model for the oil and gas industry let's build

regression models and choose the best one for the energy sector.
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The picture shows the result of the regression analysis of the model selected as
the best for the energy production industry. The resulting model has a high coefficient

of determination R? = 0,806, standard deviation 0,066 and 4 significant coefficients.

Multiple Hegression Hesults

Dependent: MNewWarlZ Multiple B = 80583050 F = 45 450c2
R?= 64913717 df = 4,107
Ho. of cases: 112 adjusted R?= ,&3g02081 p = 0,000000
Standard error of eatimate: ,0752Z2427¢
Intercept: , 333803751 Std.Error: ,0&€4Z6€ <t 107) = 5,354 p = L0000
Varl b*= 185 Var7 b*=, 510 Varg b*=,6 ZEEB
NewWVarld b*=-, 1Z

Picture 3. Regression analysis

The model is as follows:
z = 0,185x; + 0,51x, + 0,288x5 — 0,12x,,
where z — coefficient of financial stability,
X, — return on sales,
X, — Investment ratio,
x5 — current liquidity ratio,
x4 — the coefficient of the structure of long-term sources of financing.
Let's calculate the values for 6 financially stable companies for all periods:

Table 5 — Values for companies for periods 2017 — 2020 years.

Company Period 2017 2018 2019 2020
1 quarter 2,9866 1,3945 1,3118 1,1793
2 quarter 2,3226 1,2835 1,2199 1,0543
INTER RAO
3 quarter 1,5640 1,2917 1,1190 1,0484
4 quarter 1,5336 1,3058 1,0890 1,1102
1 quarter 2,5378 4,2437 3,9681 1,2772
2 quarter 1,9594 2,3914 3,5127 1,6853
ROSSETI
3 quarter 2,8784 1,9562 4,1485 1,6682
4 quarter 2,3191 2,0099 3,6896 2,4755
1 quarter 1,5792 2,5654 2,3150 1,7104
2 quarter 1,4236 2,2036 1,8433 2,0868
RusHydro
3 quarter 1,9681 3,5621 2,2352 1,4574
4 quarter 1,7611 2,8825 2,1936 1,7773
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1 quarter 1,6410 2,2542 1,5690 1,3135
Unipro 2 quarter 1,6270 1,5069 1,4188 1,2610
3 quarter 2,3173 1,5964 1,6463 1,2635
4 quarter 2,1950 1,4150 1,1825 1,0411
1 quarter 1,7189 2,3151 2,3627 2,1085
Fortum 2 quarter 2,3915 3,0532 1,7941 1,9377
3 quarter 2,2997 2,3334 1,8927 1,8071
4 quarter 2,7265 1,9801 1,7978 2,2815
1 quarter 0,9088 0,6884 0,7843 1,0563
2 quarter 0,7235 0,6513 0,7665 1,0525
Enel 3 quarter 0,6519 0,6974 0,7207 1,0558
4 quarter 0,6582 0,7242 1,0205 0,9535
1 quarter -0,1772 0,8544 0,8557 0,8101
16K 2 quarter 0,8082 0,9884 0,8183 0,7803
3 quarter 0,9166 0,8808 0,6713 0,7269
4 quarter 0,8667 0,7204 0,7490 0,7593
Table 6 — Data for Quadra for 2018
Period z-value
1Q 2017 0,6172
2 Q2017 0,6352
3Q 2017 0,6995
4 Q 2017 0,6934
1Q 2018 0,6615
2Q 2018 0,5743
3Q 2018 0,4526
4 Q 2018 0,4173
1Q 2019 0,4815
2 Q2019 0,4949
3Q 2019 0,5160
4 Q 2019 0,5132
1Q 2020 0,6037
2 Q 2020 0,5526
3Q 2020 0,5118
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4 Q 2020 0,5506

Table 7 — Data for group E4 for 2018

Period z-value
1Q 2018 -0,6800
2Q 2018 -0,8038
3Q 2018 -0,9351
4 Q2018 -4,8289

Thus, from the analysis of the data in Tables 6 and 7, we conclude that the
calculated model z satisfies the following inequalities:

1. For functioning enterprises:

z > 0,55,
the company is financially stable.

2. For bankrupt enterprises:

z < —0,803,

the company is bankrupt.

At the next stage of the research let us calculate the statistical reliability level of
the constructed model. To do this, we substitute the data of all companies into the
obtained equation and calculate the probability of penetration of the critical level z.

We obtain that the probability of model error for stably operating enterprises is
6,25%. The probability that the level of z = 0,55 is statistically significant is 93,75%.

For a bankrupt company z = —0,803 breaks through in 12,5% of cases
(probability of error of type I).

Then we build a membership function to estimate the probability of bankruptcy

of enterprises. The membership function of the fuzzy set will have the following form:
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F(z)

-0,803 0 z

Picture 4. Membership function

The membership function, which coincides with the uniform distribution

function, is chosen as follows:

0, z<-0803
240803 03 <z<055
055+ 0803 o00=Z=0
1, z > 0,55

Calculate the z -value according to the model and find the probability that the

F(z) =

company is financially stable.
To test the obtained models, let's take the data of 2 random companies in
different periods:

Table 8 — Checking the resulting model

Company Period z - value Probability
. 2018 1,4150 1
Unipro PJSC
2020 1,0411 1
2016 0,2055 0,74
JSC Sevzap NTTs
2017 -1,2842 0

According to the obtained model, the probabilities of sustainability of PJSC
"Unipro” in 2018 and 2020 were 1 or 100%. For Sevzap NTTs in 2016 it was 0.74 or
74%, and in 2017 it was 0. From the reports on the meeting of creditors it follows that
in March 2016 the Arbitration Court decided to start bankruptcy proceedings and
opened bankruptcy proceedings, and in the fall of 2018 the company was liquidated.
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