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Otnenenue mkonst (HO

BbBIITYCKHASA KBAJIMOUKAIIMOHHASA PABOTA MAT'TUCTPAHTA

L1): OTnenenue reonoruu

Tema padoTsl

IKOJI0r0-rTe0XMMUYeCKHI MOHUTOPUHT B paiioHe pacnosioxkeHust He)TeXuMHU1ecKOro
NPeANPUATHS 110 JAHHBIM H3Y4Y€HHs CHErOBOro nokpona (r. Tomck)

V1K 502.175:551.578.46:665.6.013(571.16-25)

OO0yuarommiics
I'pynna [0)7(0) Hoanucek Jara
2I'M11 [lerynbkun Cepreii IletpoBuu
PykxoBogurens BKP
Jlo/zkHOCTD DPUo0 Y4eHas cTeneHb, Hoanucy Hara
3BaHHUE
Toment TanoBckas Tr-mn
AnHa BanepbeBHa T
KOHCYJIBTAHTHI 11O PA3JIEJIAM:
[To pazneny «PUHAHCOBBI MEHEIKMEHT, pecypcodhHEeKTUBHOCTh U pecypcocOepekeHue»
Jlo/zkHOCTH DPUO YueHnas creneHb, Hoanucey Jara
3BaHUE
Prokxaknna
JlouieHT K..H.
Tatpsina [ 'aBpunoBHa
ITo pazneny «ConuanbHasi OTBETCTBEHHOCThY
JloszkHOCTH (500} YueHnas cTeneHb, Hoanucey Jara
3BaHUE
Ceunn Aunpeit
JloeHT AP K.T.H.
AJIeKCaHIpOBHUY
JONMYCTUTD K BAIIIUTE:
PykoBoautens OOIN/OIOII, DdUO Y4eHasi cTeneHb, Hoanucek Jara
JOJIZKHOCTH 3BaHHE
Bbapanosckas Hatanbs
ITpodeccop P J1.6.1.
BragumupoBHa

Tomck — 2023 1.




IIVIAHUPYEMBIE PE3YJIBTATBI OCOBOEHMUS OOII

Kon
KOMIIeTeHIIHH
CyYocC

HaumenoBanue xomnerenmuu CYOC

YHI/IBepcaJ'lI)HI)Ie KOMIICTCHIIMA YHUBCPCUTETA

VK(Y)-1

Crioco6eH OCyIIeCTBISITh KPpUTHISCKUN aHATIU3 TPOOJIEMHBIX CUTyaIlui Ha
OCHOBE CHCTEMHOT0 MOJIX0/1a, BBIpaOaThIBAaTh CTPATETHIO ACHCTBUI

VK(Y)-2

CnocobeH YHpaBJIATb NIPOCKTOM Ha BCCX 3TallaX €ro KU3HCHHOI'O NUKJIa

VK(Y)-3

CriocoGeH OpraHn30oBbIBaTh U PYKOBOJUTH pabOTOM KOMaH/Ibl, BEIpabaThIBas
KOMAaH/IHYIO CTPATETrHIO JAJI JOCTHXKCHUS TTOCTABJICHHON LIETH

VK(Y)-4

Crioco6eH MpUMEHSITh COBPEMEHHBIE KOMMYHHUKATUBHBIE TEXHOJIOTHH, B TOM
Yrclie HAa MHOCTPAHHOM (-bIX) SI3bIKaX (-ax), Ui aKaJleMUYeCKOro U
Ipo(hecCHOHAIBLHOTO B3aUMOIEHCTBUS

VK(Y)-5

Crnioco0eH aHanmu3UPOBaTh U YUYUTHIBATH Pa3HOOOpas3ue KyJIbTyp B MpoIiecce
MEXKKYJIBTYPHOTO B3aUMOJICUCTBUS

VK(Y)-6

Crnioco0eH omnpenensiTs U peaJn30BbIBaTh MIPHOPUTETH COOCTBEHHON
JIeSITEIFHOCTH M CIOCOOBI €€ COBEPIICHCTBOBAHMUS HA OCHOBE CAMOOILICHKH

OomenpodeccnoHalbHble KOMIIETEHIMU

OITK(Y)-1

Cnoco0eH ucnonb30BaTh Gruaocodckre KOHLENIUN U METOA0JIOT IO
Hay4HOI0 IT03HAHUS IIPU U3YYECHHUH Pa3JINYHBIX YPOBHEW OpraHU3aluu
MaTepuu, IPOCTPAHCTBA U BPEMEHU

OITK(V)-2

Crnioco0OeH 1cnob30BaTh ClIEUAIBHBIE M HOBBIE Pa3/Ieiibl 9KOJIOTUH,
I€09KOJIOTMH U IPUPOIOTNIOIB30BAaHUS IIPU PELIEHUN HAYYHO-
UCCIIEIOBATENbCKUX U MPUKJIAJHBIX 33]1a4 Mpo(eccuoHaIbHON
JIESTENbHOCTH

OITK(Y)-3

Croco6eH MPUMEHSITh YKOJIOTHYECKUE METO/IBI MCCIICIOBAHUN JIJIST PEIICHUS
HAYYHO-HUCCIIEIOBATENIbCKUX U MPUKIATHBIX 3a/1a4 MPOPECCHOHATHHON
ESITENILHOCTH

OIIK(V)-4

CrniocoOeH MpUMeHATh HOPMAaTUBHBIE TIPABOBBIE aKTHI B c(hepe IKOJIIOTUH U
MIPUPOJIONOIB30BaHUS, HOPMBI IPO(HECCHOHATILHOM ITUKU

OITK(Y)-5

Crnioco0eH periath 3a/1a4u MpodecCHOHANTBHOMN 1eATeIbHOCTH B 001acTH
AKOJIOTMH, TPUPOJIONIOIB30BaHUS U OXPaHbl IPUPOJIBI C UCIIOIB30BAHUEM
WH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX, B TOM YHCJIe T€OMH()OPMAIIHOHHBIX
TEXHOJIOTHH

OIIK(V)-6

CriocoOeH MPOEKTUPOBATH, MPEACTABIIATE, 3AIHUIIATE U PACTIPOCTPAHSATH
pe3yIbTaThl CBOCH MPOPECCHOHATBHON JIEATEILHOCTH, B TOM YUCJIE HAYYHO-
HUCCIIE0BATEIbCKOU

IIpodeccuonanbHbIe KOMIIETEHIIUU

TIK(Y)-1

CrniocoOHOCTh aHATTM3UPOBATh PabOTy MPUPOIOOXPAHHBIX OOBEKTOB,
OYHUCTHBIX ¥ 3alIUTHBIX COOPYKEHHI OPTaHU3aIluH C TOYKHU 3PECHUS
COOTBETCTBUS TpeOOBaHUSAM HOPMATUBHBIX NIPABOBBIX aKTOB B 00J1aCTH
OXPaHbI OKPYKAIOIIEH CPEBI

TIK(Y)-2

CrocoOHOCTh KOHTPOJIMPOBATH COCTOSTHUE OKPYKAIOIIEH Cpeibl B pailoHe
PacCIoJIOKCHHA OpraHru3ali B COOTBECTCTBUU C Tpe6OBaHI/I}IMI/I
HOPMAaTUBHBIX MPABOBBIX aKTOB B 00JIACTH OXPaHbl OKPYKAIOIIEH CpeIbl
Cpeibl




TIK(Y)-3

Bitagers ocHOBaMU IIPOEKTUPOBAHMS, SKCIIEPTHO — AHAIIUTUYECKOU
JIESATEIBHOCTH U BBITIOJHEHUS UCCIIEA0BAHNN C UCIIOIb30BAaHUEM
COBPEMEHHBIX IIOAXOJ0B U METOJ0B, alIapaTypbl U BEIYUCIATEIbHBIX
KOMIUIEKCOB

TIK(Y)-4

CriocoGHOCTh UCIIOIB30BAaTh COBPEMEHHBIE METO/Ibl 00paObOTKU U
MHTEPIIPETANH SKOJIOTHYECKON HHPOPMAIMK TP TPOBEICHUN HAyYHBIX U
MIPOU3BOJACTBEHHBIX UCCIICIOBAHUI

IK(Y)-5

CrnocoOHOCTB pa3pabaThIBaTh TUIIOBBIE MPUPOTOOXPAHHBIE MEPOIIPUATHUS U
MIPOBOAMTD OLIEHKY BO3/IEUCTBUS IUIAHUPYEMBIX COOPYKEHUIN UM MHBIX
(bopM X03s51iICTBEHHOH JIeATEIIbHOCTH Ha OKPY>KAIOLIYIO CPEy

TIK(Y)-6

CriocoGHOCTh AMArHOCTUPOBATH MPOOIEMBI OXPAHbI IIPUPOIBI,
pas3pabarbIBaTh MPAKTUYECKHE PEKOMEHIAIUH I10 €€ OXpaHe U 00ECIIeYEHUIO
YCTOMYHUBOTO

TIK(Y)-7

CnocoOHOCTh MCIIOJIB30BaTh B CBOECH ACATCIIBHOCTH 3JICMCHTHI CUCTCMbI
OKOJOTMYCCKOI0O MCHC/DKMCHTA

TIK(Y)-8

Bitagers TeOpeTHUECKMMU 3HAHUSMU U IIPAKTUYECKUMHU HAaBBIKAMU IS
Ie1arornyeckoi paboTel B 00pa30BaTEbHbIX OpPraHU3aLUAX, YMETh
IPaMOTHO OCYIIECTBIIATh Y4€OHO — METOJUUECKYIO JIESTEILHOCTD 110
IUTAHUPOBAHMIO SKOJIOTHYECKOI0 00pa30BaHMs U 00pa30BaHMs IS
YCTOMYHMBOI'O Pa3BUTHUS




TOMSK
POLYTECHNIC
UNIVERSITY

TOMCKUHA
NONMUTEXHUYECKUHA
VYHUBEPCUTET

MUHUCTEPCTBO HayKu U BbicLiero obpasoBaHua Poccuitckolt Pegepaunn
denepanbHoe rocygapcTBeHHOE aBTOHOMHOE
ob6pazoBaTensHoOe yYpexaeHue Boiclero o6paszosaHuma
«HauunoHanbHbIR UccneaoBaTeNbCkMi TOMCKUNA NONMTEXHUYECKUI yHUBEepcUuTeT» (TIY)

[lIxona: NnxxeHepHas mIKoJa NPUPOAHBIX PECYPCOB
Hampasnenue noarorosku: 05.04.06 «29xosorus u npupo10n0Ib30BaHUE
Otnenenne mkoisl (HOLL): OTnenenue reosorun

YTBEPXIAIO:
PykoBogurtens OOIT/OITOIT
bapanosckas H.B.
(ITommuce)  ([ata) (PHO)
3AJJAHHUE
HA BBINOJIHEHHE BbINYCKHON KBAJIU(PUKAMOHHOH padoThl
OOyuarommiics:
I'pynna DPUO
2I'M11 [lerynbkun Cepreii IleTpoBuu

Tema paOGoThI:

IKOJI0r0-Te0XMMUYeCKHI MOHUTOPUHT B paiioHe pacnosioxeHusi He)TeXuMUIecKOro
NpPeNPHUATHS 110 JAHHBIM M3Y4YeHHMs CHEroBoro nokposa (r. Tomck)

Ymeepowcoena npukazom oupexmopa (0ama, Homep)

| 30-91/c om 31.01.2023

| Cpok ciaun 06y 4aroMMMCst BBIIOIHEHHON PaGoThI:

| 01.06.2023

TEXHUYECKOE 3AJIAHHUE:

Hcxoaublie 1aHHbIe K padoTe

npoU3B0OUMENbHOCHb UL HAPY3KA; PEACUM Pabombl
(Henpepbi8HbILL, NEPUOOUYECKUL, YUKIUYECKUU U M. 0.); 8UO
CIPbS U MAMEPUA u30eius;, mpebosanust K npooyKmy,
u30enUIo U npoyeccy; 0cobvle mpedbosanus K
Gyurkyuonuposanuto (kcnayamayuu) 06veKma unu u30enus 8
niane 6e30nacHOCMU IKCRIYAMAYUY, GIUSHUSL HA
OKPYIICAIOWYIO CPEOY, IHEP2O3AMPAMAM,; IKOHOMUYECKUL
ananuz u m. 0.)

(HauMeHoeaHue 00beKma uccie008aHUs ULU NPOEeKMuUpOoBaHus,

Matepuaibl Hay4YHO-HUCCIIEeI0BATEIbCKON PabOThI

Ilepeuennb pa3esioB MOSACHUTEIbLHOM
3aNMCKH MOAJIeKAIUX UCCIeJOBAHMIO,
NPOEeKTHPOBAHUIO M Pa3padoTke

(ananumuyeckuii 0630p TUMEPAMYPHBIX UCTOYHUKOG C YETbIO
BbIACHEHUS, OOCIMUNCEHUT MUPOBOU HAYKU MEXHUKU 8
paccmampugaemoti 061acmu, NOCMAaHo08KA 3a0ayu
uccnedo8anust, NPOEKMUPOSAHUs, KOHCMPYUPOBAHUSL;
codeparcanue npoyedypel UCCIO08AHUSL, NPOEKMUPOBAHU,
KOHCMPYUPOBAHUsl, 0OCYHCOeHUe Pe3YIbMAMO8 6bINOIHEHHOU
pabomul; HaumeHo8aHUe OONOIHUMETbHBIX PA30EN08,
noonexcawux paspabomke, 3axkaoueHue no pabome)

BBenenue

I'maBa 1. AIMUHHCTpPATUBHOE MOJIOXKEHHE, (PUIUKO-
reorpaduyeckasi ¥ MPUPOTHO-KIUMATHIECKAs
XapaKTEPUCTUKA UCCIEAYEMON TEPPUTOPUH

I'maBa 2. I'eoskosiornyeckasi xapakTepucTUKA
UCCIIEAYEMON TEPPUTOPUH

I'nmaBa 3. MeToanka uccieI0BaHU

I'nmaBa 4. YpoBeHb NbIIEBOI Harpy3KH U
0COOEHHOCTH MUHEPAIBHO-BEIIECTBEHHOT'O COCTaBa
po0 HEPaCTBOPUMOTO OCaJIKa CHETOBOTO TTOKPOBaA B
paiioHe pPacmoNoKeHHs UCCIEAYEMOTO MIPEANIPUATHS
I'mapa 5. ®uHAHCOBBIM MEHEIKMECHT,
pecypcodhPekTUBHOCTD U pecypcocOepekeHne
I'naBa 6. ConualibHasi OTBETCTBEHHOCTh
3aKIrovcHue

4




Ilepeyennb rpaguyeckoro marepuajia

(c MOYHBIM YKA3aHUeM 0053amelbHbIX Yepmedcell)

1. ®oTorpadun, MoJyYeHHbIE C TOMOIILIO
OMHOKYJIIPHOTO MHUKPOCKOIIA

2. KapTtsi-cxemsl oT6opa mpod

3. Tabnuiipl ¥ AUarpaMMbl SKOJIOTO-TEOXUMHUYECKUX
MoKa3aTesiel HepacTBOPUMOTO 0Ca/IKa CHETOBOTO
MTOKpPOBa

KOHch'l])TaHTI)I Mo pasaejam BLIHyCKHOﬁ KBaJIH(l)I/IKaIII/IOHHOﬁ paﬁon

(c yrazanuem pazoenog)

Paznen

KoncyJsbranr

dunaHcoBbId MCHEPKMEHT,

pecypcodhPexTUBHOCTD
pecypcocOepekeHne

u

Perxakuna TatesiHa ["aBpuiioBHa, k.3.H., qoreHT OCI'H

COI_II/IaJ'ILHaH OTBCTCTBCHHOCTD

CeunH AHziper AJleKCaHIpoBUY, K.T.H., 1oiieHT OO/

HaszBanus pPa3aceioB, KOTOPbIC 10/I’KHbBI ObITH HANIMCAHBI HA HHOCTPAHHOM H3BIKE:

Impact of aerosol air pollution on human health

JlaTta BbI1a4M 32JaHUS HA BbINIOJIHEHHE BHIILYCKHOM 31.01.2023

KBAJIH(PUKANMOHHON padoThI 0 JIMHEHHOMY IPauKy

3axanue BbIIAJT PYKOBOAUTE/b / KOHCYJIbTAHT (U HAJTHYUH):

Jlo/zkHOCTD DdUO Y4enas creneHnsb, Hoanucey JlaTa
3BaHHuE
Tonent TanoBckas LT M
Anna BanepbeBHa T
3aiaHue NPUHSJ K MCIIOJHEHUIO 00Y4YaIOIuiics:
I'pynna [(35(0) Hoanuce Jara
2I'M11 ITeryubkun Cepreit [letpoBuy




_ 3AJIAHME K PA3JIEJLY
«®UHAHCOBBIIl MEHEJ)KMEHT, PECYPCO®®EKTUBHOCTD

N PECYPCOCBEPEXEHUE»
OOyyaromemycst:
I'pynna DPUO
2I'M11 [Terynpkun Cepreii [lerpoBuu
Ikoaa HWIIITP Otaeaenue mkoasl (HOII) OT1aejieHHE Te0JIOru|
ypOBeHL 06pa3OBaHl/lﬂ MarHCTpaTypa HanpaBﬂeHne/OOH/OHOl'[ 050406 «BKOHOFI/Iﬂ u
[IPUPOIOIIOJIL30BAHUEY

pecypcocOepeskeHne:

Hcxoanbie nanHble K pasaeny «@UHAHCOBBIN MEHEIKMEHT, pecypco3pPeKTUHBHOCTD H

. . Paboma c HayuHou aumepamypotl,
JK0/10r0-re0XuMnYecKuii MOHUTOPHHT B paiione . N
NpeoCcmasieHHol 8 POCCULICKUX U UHOCHPAHHBIX
pacno/io;xkeHust HepTeXUMHUUECKOro MpeANPUSITHSA 110
HAYUHBIX nyonuKayusx, AHATUMUYECKUX
JaHHBIM U3Yy4YeHHsI CHeroBoro noxkposa (r. Tomck)
Mmamepuanax

Hepeqem) BOIIPOCOB, MOAJICKAIUX UCCTIECTO0BAHUIO, IIPOCKTUPOBAHHUIO U pa3pa60TKe:

1. Oyenka Kommepyecko2o nomenyuaid, nepcneKmugHOCmu u
anvmepHamug paspabomxu nPpoeKma ¢ NO3UYUU
pecypcoaghpexmusnocmu u pecypcocobepedicenus

IIpogedenue npeonpoexkmHozo aHanusa.
Onpeoenenue yenegoeo pulHKa U NposeoeHue e2o
ceemenmupoganusi. Buvinonnenue SWOT-ananuza
npoexkma

2. IInanuposanue u chopmuposarue 0O0xHcema pazpabomru

Onpedenenue yeneil u odcudanuii, mpedo8aHuil
npoexma. Onpedenenue 6100d0cema HAYYHOO
uccnedosHausl

3. . Onpedenenue pecypcHol, PUHAHCOBOU, IKOHOMUUECKOU
appexmuenocmu paspabomxu

Ilpogedenue oyenxu 9KOHOMUYECKO
appexmuernocmu,  pecypcosppexmusnocmu  u
CPABHUMETbHOU 3D PEKMUSHOCMU  PAZTUYHBIX
6APUAHNO8 UCNONIHEHUS

Ilepeyens rpapuueckoro MarepuaJia:

1. Oyenkxa KOHKYPEHMOCNOCOOHOCTU MEXHUYECKUX PeUeHUll
Mampuya SWOT-ananuza

2
3. Kanenoapmouii nian-epagux nposederust u 01o0xicem npoexma
4. Oyenxa pecypcHou, (PUHAHCOBOU U IKOHOMUUECKOU I hexmusHocmu pazpabomku

JlaTa BbIIa4u 3a]aHMs K pa3jely B COOTBETCTBHU €
KAJIEHIAPHbIM Y4e0OHbIM rpadukom

01.03.2023

3aganMe  BbIIAJT  KOHCYJBTAHT 10  paszgeny  «@DOHHAHCOBBIH  MeHEIKMEHT,

ecypcod(ppeKTHUBHOCTD M pecypcochepeskeHue»:

JoJZKHOCTH DdUO Yuenas Monnmuce Jara
CTeleHb,
3BaHUE
JlonieHT Popkakuna Tatesna ["aBpuiioBHa K.9.H. 01.03.2023
3aiaHue NPUHSJ K MCIIOJTHEHUIO 00Y4YaloOuiics:
I'pynna [037(0) Hoanuck Jara
2IM11 ITeryubkun Cepreit [lerpoBud 01.03.2023




3AJIAHUE JIJISI PAIEJIA
«COLUMAJILHASI OTBETCTBEHHOCTb»

Crynenry:
I'pynna DPUO
2I'M11 [Terynbkun Cepreii [TetpoBuy
I xosa I/IH)KEHepHaS[ HIKO0JIa IPUPOAHBIX OTZ[CJ'leHPle Omeﬂelme reoJorum
pecypcoB (HoL)
Yposens Hanpasnenue/ 05.04.06 Dxonorus u
o0pa3zoBaHus Marucrparypa CHEeNHUAIBLHOCTD
NPUPOLOITIOIB30BAHUE
Tema BKP:

IK0JI0r0-reOXuMHYeCKH I MOHHUTOPHHI B paﬁone PACIIOJI0KEHUSA He(bTeXI/IMI/I‘{GCKOFO

NPECANPUATHAA MO0 TAHHBIM U3YYCHUS CHETOBOI'o INIOKpoBa (F. TOMCK)

Hcxonnblie 1aHnble K pa3aenay «ConuajibHasi 0TBETCTBEHHOCTbY:

BBeaenune

XapakTepucTHKa 00bEKTa
MCCIIeZIOBaHUS (BELIECTBO,
MaTepual, mpuoop,
AITOPUTM, METOTHKA,
pabouast 30Ha) ¥ 00JaCTH €ro
IMPUMCHCHU A

Onucanue paboueii 30HbI
(pabouero mecTa) mpu
MPOBEJICHUN MCCICIOBAHHUS

OOBEeKTOM HWCCIIEIOBaHUS BBICTYIIIIA TPOOBI TBEPAOTO
0oCajika CHETrOBOTO IIOKPOBAa, Ui KOTOPBIX OBUI HM3y4eH
XUMHUYECKUH ¥ MHUHEPAJIbHO-BEIIECTBEHHBIM COCTaB C LEJBIO
OIICHKMW YPOBHA 3arpsA3HCHUSA U OIPCACICHUSA cneumbmcn
MBUIEBBIX BBHITAJCHAN.

OO6acTe TpPUMEHEHUS — MaTepuaibl pabdOTBI MOTYT OBITH
WCIOJh30BaHEI B KaueCTBE Pe3yJAbTaTOB IPOU3BOJICTBEHHOTO
9KOJIOTUYCCKOI'0 KOHTPOJII W MOHUTOpPHMHIAa Ha HCCICAYyEMOM
MPENNIPUATHH.

Pabouas 30Ha — MexayHapoIHBIH HHHOBAITMOHHBIA HAYIHO-
00pa30BaTeNbHBINA IIEHTP «YpaHOBask TeOJIOTHs NP OTACICHUH

reojorud  HamuoHanapHOTO — McclenoBaTelbckoro  ToMcKoro
MOJUTEXHUYECKOTO YHHBEPCUTETA.

Pasmepsr nomerenns — 7*10 m.

OGopynoBanne paboueid 30HBI — paboumii  crom,

MEPCOHANILHBIN KOMITBIOTEP, IIKad C XpaHEHUeM pabodei
JIOKYMEHTAIIUH.

K pabounm mporeccaMm, OCYIISCTBISIONIUMCS B paboucit
30HE, OTHOCHTCSI TEXHHUYECKOe OO0CTy)XHMBaHHE O00OPYIOBaHUS,
cOop uH(pOpMAIUK Ha TBEPIOTEIBHBIN HAKOMUTENb U 00paboTKa
PE3y/IBTATOR aHATUTHYECKUX HMCCICIOBAHUN Ha MEPCOHAIBHOM
KOMITBIOTEPE.

HepequL BOIIPOCOB, MOAJICIKAINUX UCCIICIOBAHNUIO, IPOCKTUPOBAHUIO U pa3pa60TKe:

1. IlpaBoBble UM OpraHu3alOHHbIE

BOIIPOCHI odecrneyeHU
0e3omacHOCTM TMpUM  NPOBeIEHUH
HCCJIeJOBAHUSI:

- CIieluaIbHbIC

(xapaxtepHbIe Ipu
JKCIUTyaTanuu 00beKTa
UCCIICIOBAHMS,
MIPOEKTUPYEeMOl pabodeit
30HBI) PAaBOBBIC HOPMEBI
TPYAOBOTO 3aKOHOJATEIbCTRA,
OpraHU3alOHHBIC
MEPONPUATHUS TIPU
KOMITOHOBKE paboueii 30HBI.

Konctutynus PO

Tpynosoii kogekc Poccuiickoit
®enepanuu ot 30.12.2001 . N
197-®3

I'OCT 12.0.003-2015

I'OCT 12.1.004-91

CanlluH 1.2.3685-21

CII 52.13330.2016
CI14.13130.2013

CII 60.13330.2020
CII2.2.3670-20

@3 or 28.12.2013 N 426-D3
«O crenuanbHOM OIIEHKE YCIOBUH
Tpyza»




2. IlpousBoacTBeHHAs 0€30MIACHOCTH
NPH MPOBeIeHUHU UCCIETOBAHMNA:
- AHanu3 BBISBICHHBIX
BPEIHBIX M OMACHBIX
(hakTOpOB;
- Pacuer ypoBas
OITaCHOTO WJIA BPETHOTO
MIPOU3BOJICTBEHHOTO (paKTOpPa;
- O6ocHoBaHME
MEPOMNPUATUN 110 CHUIKEHHIO
BO3JEHUCTBUS

OnacHble QaKTOPHL:
— DIEKTPUUECKUN TOK, BBI3BIBAEMBIN pa3sHUIICH
ANEKTPUYECKUX MTOTCHIINAIIOB;
Bpennasie pakTopsr:
— IToBBIIIIEHHBIH YPOBEHD OOIICH 1 JIOKAJTEHOM
BUOpanuy;
— I1oBBIILIEHHBIN YPOBEHB LIyMa;
— Hanu4due 3J1eKTpOMarHuTHBIX MOJIEH PAMOYaCTOTHOTO
JMana3zoHa;
—OTCyTCTBHE WM HEAOCTATOK HEOOXOIUMOTO
HCKYCCTBEHHOI'O OCBEILICHHUS;
— HepBHo-nicuxuueckoe nepeHanpsKeHue.

Tpebyembie cpencTBa KOJJICKTUBHONW W WHANBUAYATHHOM
3alUTHl  OT BBIABJICHHBIX (DAKTOPOB:  BIEKTPOU3OJIAIUSL
IIPOBOJIOB, BUOPOU30IUPYIOIIas 00yBb, OEpYIIH, HAYIITHUKH.

PacueT cucTeMbl HCKYCCTBEHHOIO OCBELICHUSI.

3. Okojornueckas 0e30MaCHOCTD:

BrimmonaeHne pa6OTLI HEC OKa3bIBACT HETAaTUBHOT'O
BO3/ICHCTBUS Ha OKPYKAIOIIYIO CPENY.

IIpu mnpoBedeHNM KaMmepalbHBIX pPaboT 1Mo oOpaboTke
Pe3yabTaTOB AHAIUTUYECKUX UCCIIEAOBAHUI 00pa3yrOTCs JUIIb
HETOKCHYHBIE OBLITOBLIE OTXOIbI.

BrIOpoCOB  3arpsA3HAIONIMX BEMIECTB B aTMOCQEpHBIH
BO3IyX U COPOCOB OTXOAOB B BOJHBIE OOBEKTHI BO BpeMs paboT
HE TIPOUCXOJIUT.

4. be3onacHOCTb B Ype3BbIYAHHBIX
CUTyalHAX:

Bo Bpemsi mpoBemeHus nabopaToOpHBIX U KaMepallbHBIX
paboT CymecTBYeT OMACHOCTh BO3HHWKHOBEHHS TIIOXKapa B
paboduem momermeHnd. OCHOBHOW NPUYMHOW BO3HUKHOBEHHS
MOXapoB B 31aHUH SIBIISICTCS HEUCTIPAaBHOCTb
ANEKTPONPOBOJKH, SJICKTPUUECKUX NPHOOPOB M XaIaTHOCTD
pabouero nepcoHana.

BeposTHOCTE BO3HMKHOBEHHUS YpPE3BBIYANHBIX CUTyalUil
MIPUPOAHOTO XapakTepa (3eMIIETPSICEHHS, 0OBaIIbl, HABOTHEHHS
M TJ.) MHUHMMaibHa B  BUAY TEOJIOTMUYECKOH |
reoMop(OJIOrHYECKON XapaKTEPUCTHKH TEPPUTOPHHU.

‘ Jara BbIaa4u 3aaHus JJ151 pas3aesia 1no JuHeiiHomy rpaguky 01.03.2023

3agaHue BbIIAJ KOHCYJIBTAHT:
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3BaHue
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PE®EPAT

Breinycknas kBanmudukamuonnas padora 129 c., 25 puc., 45 Tabn., 59
MCTOYHUKOB, 1 mpuiI.

KiroueBbie ciioBa: HepTexuMuueckasi IpOMBIIIIIEHHOCTh, CHETOBOM MOKPOB,
NbUIEBasi Harpy3Ka, a3po30JIbHOE 3arps3HEHHUE.

OO6BexkToM UCCIIEIOBAHUS SIBJISIETCS paiioH pacIoaoXKeHus
He(Texumuyeckoro komOuHata 1. ToMCK, TIpeAMET HCCIEIOBaHUA —
HEpPACTBOPUMBIN OCaJJOK CHETOBOTO MOKPOBA.

[lenb pa®oOThI — OIleHKa JUHAMHKU YKOJIOT0-TEOXUMUUYECKON OOCTAaHOBKH B
paiioHe pacronoxeHus Heprexumuueckoro komOunara r. ToMck.

B xoxe pabGoThl MpoBOAMIOCH: 0030p JTUTEPATYpPhl O paHee MPOBEIECHHBIX
UCCJIEIOBAaHUSIX Ha HW3y4yaeMoill TeppuTopuu; oTOOp M mnoaroroBka 40 mnpod
CHETOBOTO TIOKPOBA; OMNpEJACNCeHWe TMBUICBOM HArpy3KH;, H3y4YeHHE TPoo
aHAJTUTUYECKUMU J1a00paTOPHBIMU METOJaMHU.

B pesynbrate ucciaegoBaHus OINpeNeieH YpOBEHb NBUICBON HArpy3Kd Ha
TEPPUTOPHIO, OIPECIICHbl XapaKTePHBIC NJIsi TPEANpUsATHS HepTeXuMHUuecKou
MPOMBINIJICHHOCTH MHHEPAIbHO-BEIIECTBEHHBIE U T€OXUMHUYECKHE OCOOEHHOCTU
HEPaCTBOPUMOI'0 OCaJKa CHEra, pacCYMTaHbl S3KOJOTO-T€OXUMUYECKHE MTOKAa3aTenn
3arpsA3HEHUS] CHETOBOI0 TOKPOBA.

CreneHb BHEAPEHMS: pE3yibTaThbl KCCIENIOBAHUSI TMPEACTABICHBI Ha
MexayHapoJHOM HayYHOM CHUMIIO3UYME CTYAEHTOB M MOJIOJBIX YUYEHBIX UMEHU
akanemuka M.A. Ycosa «IIpoGiembl reosioruu u ocBoeHust Hep» - 2023, a Takxke
Ha MeXayHapoHON SKOJIOTHYECKOM CTyneHuecKor KoHdeperun - 2022, Jloknan
OTMEYEH JAUTLIIOMOM.

O06nacTh MPUMEHEHUS: PE3YIbTAThI WCCIIEIOBAHUS MOTYT OBITH
WCIIOJIb30BAHBI PETHOHATLHBIMU MPUPOTOOXPAHHBIMHU OpraHaMu ToMcKoii o0tactu
JUTS OIIEHKH KayecTBa aTMOC(EpHOro BO3yXa U MPUHATHUS MEp 110 €ro YIyUYlIeHHIO,

a TaKXKe SKOJIOTMUECKON CIy>K00i HcclieyeMoro npeanpusThs AJis IJIaHUPOBAHUS
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IPUPOIOOXPAHHBIX MEPONPUATUN U BKJIOYEHHS B OTYET 00 HKOJIOTMYECKOM
MOHHMTOPHHTE.

DKOHOMHUYECKAS 3¢ (EeKTUBHOCTH/3HAYMMOCTh paboThI: OLICHKA
IKOHOMUYECKOW J(PPEKTUBHOCTH U BBITOJABI HE SBISCTCS IENbI0 HAyYHOTO
UCCIICJIOBaHMs. 3HAYUMOCTh pPabOTHl 3aKII0YaeTcss B TPOBEACHHHM DSKOJIOTO-
TreOXMMHUYECKOIO0 MOHMTOPUHIAa Ha TEPPUTOPUU CO CIOXKHBIM XapaKTepoM
TEXHOTCHHOHN Harpy3KH.

B Oyaymem mnnanupyercsi Oonee yriayOJE€HHOE W3y4YEHUE TEPPUTOPUU
BO3JCHCTBUS HeYTEXMMHUECKOro KoMOuHaTa I. TOMCK MO JaHHBIM H3y4YeHUS
JIPYTUuX KOMIIOHEHTOB TPUPOTHON Cpebl (MOYBBI, PACTHTEIHHOCTh, MOA3EMHBIC
BOJIbI), @ TaKXXe MPOJODKEHWE MOHHUTOPUHTA COCTOSIHHSI CHETOBOTO IMOKPOBa Ha

yKa3aHHOU TepPUTOPHUH.
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BBenenue

Hedrexumuueckass MpOMBIIUIEHHOCTh — OJWH M3 KPYIHBIX HCTOYHHKOB
3arpsisHeHust atMocdepHoro Bo3ayxa. llomaBnsiromiasi macca BBIOPOCOB  OT
XUMHUYECKUX MPOU3BOJCTB MPEACTaBiIeHA Ta3000pa3HBIMU BEIECTBAMU, TIPH ITOM
BBIOPOCHI TBEP/IBIX BEIIECTB U3YUEHBI CIa00.

B HemocpencrtBenHoit Omm3ocT oT ropoaa Tomcka yxke Oonee 40 mer
byukimonupyetr ToMckuii HepTEXUMHUYECKII KOMOUHAT — OJJHO U3 KPYITHEUIIINX B
Poccun mnpennpusiTuii 1o BBIMTYCKY MOJUATUICHA W MoJunponwieHa. Pailion
PACIOJIOKEHHUST YKa3aHHOTO MPEANPHUATHS HEOJHOKPATHO CTAHOBWICS OOBEKTOM
HKOJIOTO-TEOXUMUYECKUX UCCieoBaHul. Tem He MeHee, TOCTOSHHBIE U3MEHEHUS B
TEXHOJIOTUYECKOM MPOIIeCCe MPEANpPUSITUS, a Takke OOIIHUA BBICOKUU YpPOBEHb
TEXHOTCHHOM Harpy3ku Ha HCCIEeIyeMOW TEpPpUTOpUU  OOyCIaBIUBAIOT
aKTyaJIbHOCTb MIPOBEACHUS KOMIUIEKCHBIX 9KOJIOTO-T€OXUMHUYECKHUX
MOHHUTOPHUHTOBBIX MUCCJICIOBAHUM.

Hcnonb30BaHWE CHETOBOTO IMOKPOBAa B KA4e€CTBE IMPHUPOIHOIO IUIAHIIETA-
HAaKOMWUTENSl  TMO3BOJSIET  MOJYYUTh  JIOCTOBEPHYIO  HHGOPMAIUIO 0
MPOCTPAHCTBEHHOM PACTPEICIICHHH BEIIECTBA, MHTCHCUBHOCTH BBIOPOCOB OT
MCTOYHUKOB 3arpsizHeHus. M3ydeHHe CHEroBoro IMOKpOBa — 3TO OBICTPHIH,
HAAEKHBIM M HSKOHOMHYHBIA METOJI OIPEACJICHUS 3arps3HCHUS OKPY KAroIIeH
Cpelbl, KOTOPBI JaeT BO3MOXKHOCTh OIIEHUTh XHWMHYECKYIO, IMbUICBYIO
TEXHOTCHHYIO HArpy3Ky Ha OKPYKalOILIYI0 CPEY.

IHeabp padoTbl — BBISIBUTH OCOOCHHOCTHM BEIIECTBEHHOI'O COCTaBa
HEpACTBOPUMOI'0 OCaJKa CHEroBOro IOKpOBa B pailOHE pPACHOJIOKEHUA
HEe(PTEXMMUYECKOr0 KOMOMHATA, YCTAHOBUThH B3aUMOCBSI3b C COCTAaBOM BLIOPOCOB
TBEPABIX BEIIECTB MPEANPUATHS.

3anaum:

1. U3y4nTh reodKoI0oTHIecKre IpooIeMbl paioHa UCCIEAOBAHUS Ha OCHOBE
JUTEPATyPHOTO 0030pa.

2. Ocy1iecTBUTh 0TOOp MPOO CHETa U UX MOJATOTOBKY.

14



3. Onpenenuts ypoBEHb NBUIEBOM HArPY3KH HA CHETOBOM ITOKPOB U U3YUYUTh
nuHaMmuky ¢ 2009 roga o 2023 rop.

4. V3yunTh MUHEPAIHHO-BEIIECTBEHHBIH COCTaB TBEPAOH (ha3wl cHera ams
OIIPEIEJICHHS 10U IPUPOIHBIX U TEXHOTEHHBIX YaCTHULL.

5. OmpenenuTe reoXMMHUYECKUE AaCCOLMALMUA JJIEMEHTOB Ha TEPPUTOPUHU
IPEANPUATHS, & TAKKE B CEBEPO-BOCTOYHOM M FOT0-3aI1aJHOM HalPABJICHUSIX.

6. YCTaHOBUTH YPOBHM HAKOIUIEHHS OTIEIBHBIX JJIEMEHTOB, KOTOPHIE
IPUCYTCTBYIOT B COCTaBE BIOPOCOB MPEANPUATHS.

7. llpennokuTh peKOMEHIAINH TI0 YIIYYIICHUIO SKOJIOTUYECKONH OOCTaHOBKH.

O06bexToM UCCIIEOBAHUS ABJISIETCS palioH PaCIIONO0KEHUS
He(Texumuyeckoro komOuHata 1. ToMCK, TIpeAMET HCCIEIOBaHUA —
HEPACTBOPUMBIN 0OCAI0K CHEMOBOT'O MIOKPOBA.

Hayuynasi HoBM3HA padoThI: BIIEPBbIE U3YUYEH COCTaB IPOO HEPACTBOPUMOTO
OCajJika CHETOBOI'0 TOKPOBA, OTOOPAaHHBIX BHYTPH MPOMJIOLIAAKH MPENNpHUITHS;
BIIEPBBIE IMPOBEJEH AaHAIW3 MPOO MPOMBIIUIEHHOM TMbUIM, OTOOPAHHBIX C
NBUIETa300YUCTHOTO  O0OpYNOBaHUS  MOPENNpPHUATUS  [OCiEe  MacluTaOHOM
MozAepHu3auu npousBojcrea B 2012-2014 rr.

IIpakTHyeckass 3HAYMMOCTH PaldOTHI: JAaHHBIE IO BEIWYUHE MBUIEBOU
Harpy3KH, 3JIEMEHTHOMY U BELIECTBEHHOMY COCTaBy IPOO HEPACTBOPUMOIO OCaIKa
CHETOBOTO IOKPOBAa IMO3BOJIAIOT OMNPEIECINUTh AATBHOCTh IEpPEeHOca BBIOPOCOB
HEe(DTEXUMUYECKOrO0 KOMOMHATa M MCTOYHUKH HMX TMOCTYIUIEHHs. Pe3ynbTaTsl
HAay4YHOI'O MCCJIEIOBaHUSA MOTYT OBITh HCIHOJIB30BaHbl MPUPOJOOXPAHHBIMU
opraHamu ToOMCKOW 00JacTH, a Tak)Ke 3KOJIOIMYECKOM CIIy»OOW HCCIeryeMOoro
NPEANPUATUS ISl OLIEHKU KayecTBa aTMOC(HEPHOro BO3AYyXa, IPUHIATHUS MEP IO €ro
YIIYUIICHHUIO, IJIaHUPOBAHMS MPUPOJOOXPAHHBIX MEPONPUATHA IO CHHKECHUIO

BBI6pOCOB 3arpsA3HAIINNUX BEUICCTB B aTMOC(I)CpHBIX BO3YyX.
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5. ®uHAHCOBBIN MEHEIKMEHT, pecypco3(p(PpeKTUBHOCTH U pecypcocOepeskeHune
JlanHast BbIMycKHas KBaJdu(UKaIMOHHAs paboTa MpeacTaBisieT co0oit
HCCIIEIOBATENIbCKAN MPOEKT HA TEMY: «IDKOJOTO-T€OXHUMHUYECKU MOHUTOPUHI B
palioHe pacroioXKeHus HePTEeXUMHUECKOTO MPEINPHUSATUS MO JAHHBIM HU3y4YEHUS
cHeroporo mokpoBa (r. Tomck)». PaGora HampaBieHa Ha oOIpeeiIcHue
KOJIMYECTBEHHBIX M KA4YECTBEHHBIX TOKa3aTeJell 3arps3HeHHus aTMOC(HEpHOTro
BO3/lyXa M0 JAHHBIM U3YUYEHUSI HEPACTBOPUMOIO OCaJKa CHErOBOT'O MOKPOBA.

lens mpoBeneHUs JAHHOTO HCCIEIOBAHUS — ONPEACIICHUE TMbIIEBON
HArpy3Kd Ha TEPPUTOPHUIO BO3IEHCTBUS HEPTEXUMHUUECKOTO MPEATPUSITHSI, & TAKKE
oTpeieNIeHe MUHEPAJIbHO-BEIIECTBEHHOTO U JIEMEHTHOT'O COCTaBa mpod TBEPI0TO
OcaJlKa CHera.

PabGoTta BkitOUaer B ce0si yeThIpe dTamna: OpPraHU3alMOHHBIN, MOJEBOMH,
Ja00paTOpHBI W KaMepaiabHbIN. JlaHHBIH pazaes HeoOXOoAuM ISl ONpeicIeHUs
TPYAOBBIX U JICHEKHBIX 3aTpaT Ha MPOBEJICHHE UccaeqoBaHus. JJi1 KOPPEKTHOTO
pacuy€Ta Bcex BHUIOB 3aTpaT MO MPOEKTY HEOOXOAMMO ONpPENEIUTh BpeMs Ha
BBITIOJTHEHUE PabOT, COCTaBUTh KAJICHAAPHBIN IJIaH padoT, a TaKKe ONpeeTUuTh
nepeueHb HEOOXOUMOTO MAaTEPHAIBHOTO 00ECTICUCHHUS.

[ToTeHIMAIBLHBIMU TOTPEOUTEIIMU PE3YIHTATOB HCCIICIOBAHUS MOTYT OBITh
LHEHTPaJbHbIE M MECTHbIE OpraHbl TOCYJIapCTBEHHON BJAcTH, OTpaCIEBbIC
BEJIOMCTBA, DJKOJOTHYECKass Cilyk0a wuccieayemMoro mnpeanpuatus. Takke,
pe3yabTaThl UCCJIEAOBAHUS MOTYT OBbITh MPEJOCTABICHBl 3aMHTEPECOBAHHBIM
KUTEISIM UCCIIETyEMON TEPPUTOPHUH.

5.1 llpeanpoeKTHBINA AHAJIN3
5.1.1 AHa/1u3 KOHKYPEHTHBIX TEXHMYECKUX PelleHHil ¢ MO3MLIMHU
pecypco3dGeKTHBHOCTH U pecypcochepeskeHust

AHaM3  KOHKYPEHTHBIX  TEXHHUYECKHUX  pEeHIeHud C  TO3UIUHU
pecypcodPGHEeKTHBHOCTH M PECypCcOCOEPEeKCHHsI TIO3BOJISIET TPOBECTU OIECHKY
CpaBHUTENBbHON 3((HEKTUBHOCTH HAYYHOU pa3pabOTKH U ONPENCTUTh HAIIPABICHHUS

JUIsl €€ OYIyIIero MOBBIIIEHUS.
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B naHHOM Hay4YHOM HUCCIEJOBAaHUM AHAJIU3UPYETCS YPOBEHb 3arpsi3HEHUS
CHETOBOTO TIOKPOBAa XHMHUYECKUMHU JJIEMEHTAMH, KOTOpbIE TMOCTYMAaKOT B
OKPY’KAIOIIYIO CPEly BMECTE C BBIOpOCAMU MPEAPUSTUIM.

B rtabaune 5.1 mpuBeneHa olleHKa KOHKYPEHTOB, rie A — COOCTBEHHOE

HCCJICAOBAHUC, b - HCCIICA0BAaHNC, IPOBCACHHOC HHXKXCHCPOM-9KO0OJIOTOM B HAYYHO-

HCCIICOA0BATCIIbCKOM HHCTUTYTC.

Tabnuua 5.1 — OnieHouHas KapTa JUisi CpPABHEHHS] KOHKYPEHTHBIX TEXHUUYECKHUX

pelIeHn I

Bec BasLint Konkypenro-

Kpurtepun onenkn KpuTe- CIIOCOOHOCTE

pust A b A b

1 2 3 4 5 6

TexHuYecKHe KPUTEPUH OLEHKH pecypco3PPeKTHBHOCTH
1. [ToBbIIEHUE TPOU3BOAUTEIBHOCTU 0,14 5 4 0,7 0,42
2. TouHOCTB 0,18 5 5 0,72 0,72
3. CkopocThb 0,15 4 4 0,75 0,6
4. TeXHOJIOTUYHOCTD 0,15 5 3 0,6 0,6
JKOHOMHYECKHE KPUTEPUH OLleHKHU 3P (PeKTUBHOCTH

1. KonkypenTtocnocoOHocTh mpoaykra | 0,12 5 5 0,6 0,48
2. Ilena 0,14 5 4 0,7 0,42
3. Bpewms 0,12 4 4 0,48 0,6
Hroro 1 33 29 4,55 3,84

CpaBHEHHE COOCTBEHHOTO HCCIICJIOBAHUS W WCCIICIOBAaHHUS KOHKYPECHTOB
OIICHUBAETCS MO KKJOMY TTOKA3aTelto M0 MATHOATUTHLHOM 1TKaje, rae 1 — Haubomee
ciabas 1mo3uIms, a 5 — HanboJiee CUIbHAs.

AHaJIN3 KOHKYPEHTHBIX TEXHUUYECKUX PEIICHUM omnpeensercs no Gopmyre:

K=ZBlBl

rae: K — KOHKypeHTOCTIOCOOHOCTh HAYYHOU pa3pabOTKH WIIH KOHKYPEHTA;

B;— Bec nmoka3zarens (B 105X €TUHUILBI);

B;— 6am1 i-ro nmokaszarens.

OCHOBBIBASICh HAa TPOBEJICHHOM aHAJIM3€ KOHKYPEHTOB, MOKHO CKa3aTh, YTO
MPOCKT MPEBOCXOJUT KOHKYPEHTHBIE MCCIICIOBAHUS, YTO CBS3aHO C IICHOM,

IPOU3BOJAUTEILHOCTBIO, a TAKXKE CKOPOCTBIO pa3padaThiBaeMOro mnpoekra. OgHako
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ySI3BUMOCTB pa3pabaTbiBaeMOro MpoeKTa B TOM, 4TO TpeOyeTcst 00IbIle BpeMEHHU Ha
€r0 BBITIOJIHEHHE.
5.1.2 Ouenka KoMMep4ecKoro noreHuuaga merogoM SWOT-ananusa
JlJis BBISIBIIEHUSI CHJIBHBIX U CJIA0BIX CTOPOH MCCJIEIOBAHMS, a TaKXKe IS
U3Yy4YeHUs] BHYTPEHHEH U BHEIIHEH cpeibl npoekTta ucnoibzyercs meroq SWOT-
anammza. SWOT — Strengths (cunbnbie croponbr), Weaknesses (ciiabbie CTOPOHBI),
Opportunities (Bo3mosxkHocTu) u Threats (yrpo3ssi).

B xonme mposenenuss SWOT-anann3a mpoBOAWTCS OMUCAHUE CHIBHBIX U
CIa0bIX CTOPOH TMPOEKTA, BBISBICHUE BO3MOKHOCTEH W Yrpo3 IS peaju3aiuu
NIPOEKTa, KOTOPBIC MPOSIBIIIMCH WM MOTYT MPOSIBUTHCS B €ro BHemiHe# cpene. K
CHJIBHBIM CTOPOHAM OTHOCST ()aKTOPbI, XapaKTePHU3YyIOIINE KOHKYPEHTOCIIOCOOHYTO
cTopoHy mnpoekTa. K ciadbiM cTOpoHaAM OTHOCST HEAOCTAaTKH, YMYIICHHS WIH
OTPaHUYEHHOCTH TPOEKTA.

[lepBbIM 3TamoM ompenensioTcs CUIbHBIE U Cclabble CTOPOHBI MPOEKTA,
HE0OXO0AMMBbIE /7151 TPOTHO3UPOBAHMSI BHEIIIHUX YI'PO3 U BBISIBJICHHS BO3MOKHOCTEH
(Tabauma 5.2).

Ta6muma 5.2 — Matpunia SWOT-ananuza

CujibHbIE CTOPOHBI

Cia0ble CTOPOHBI

Cl1. OrcyTcTBHE TIOJIOOHBIX MCCIIEIOBAHUN HA
JAHHOM TeppUTOpUU

C2. Hanuuue HeoOXoqumMoro o60pyJ0BaHUs
C3. Hanuuue ombITa B IPOBEACHUH ITOJOOHBIX

Cnl. Tpynoemkuii mporiiecc MoAroTOBKH Mpoo
Cn2. OrpaHnyeHHOE KOJIMYECTBO MaTepuaia
JUISL IPOBEJICHUS UCCIIEIOBAHUI

Cn3. TpyIHOJOCTYITHOCTh HEKOTOPBIX TOYEK

CYLLECTBYIOIIENH METOIUKN UCCIIETOBAHUN

B3. Y4acTue B reo3KoNOrn4ecKux NpoeKkTax u
rpaHTax

B4. Hcnonb3oBaHue pe3yJabTaTOB B APYTUX
Hay4YHBIX paboTax

BS5. TlosiBneHue MOMOIHUTENBHOTO CIIpoca Ha
HCCIIEIOBaHUS

HCCIe0BaHUI otbopa npood
C4. OrcyTcTBUE HETaTUBHOTO Bo3aecTBus Ha | Ci4. CJOXXHOCTh HMHTEpIIpeTaIuu
OKpYKaIoIIyIO CpeLy pe3yJIbTaTOB MCCIIEA0BAaHUS
Cs. Huskas croumMocth  pacxomaHbix | Cn5.  CrhoxHOCTh paboT Ha  OOJNBIIHX
MaTepHajIoB TEPPUTOPUSIX

Bo3moxHocTH ¥Yrpo3sl
BI. Ucnonb3oBanue WHHOBAIlMOHHOW | YTPO3bI:
uHdppactpyktypsl TITY V1. 3aBHUCUMOCTB KauecTBa OTOOPAaHHBIX P00
B2. OtpaboTka u yCOBEPIICHCTBOBAaHHUE | OT MOTOJHBIX YCIOBUH

V2. OrcyrcTBHE cIpoca Ha pe3yibTaTbl
HCCIe0BaHUN

V3. Pa3BuTas KOHKYpEHIMS METOAOB aHAIN3a
V4. HecBoeBpemennoe (buHaHCOBOE
o0ecrieyeHre MPOBOJUMOI0 HCCIEeIOBAHUS
V5. H3meHeHus B JKOJIOTMYECKOM
3aKOHOJATENIbCTBE
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HHTepakTHBHAs MaTpulla MPOEKTa IMpejacTaBieHa B Tadmwmie 5.3. Kaxupii
dbakTop mOMeuaercs JUOO 3HAKOM «+» (03HAYaeT CUJIBHOE COOTBETCTBHUE
3aBUCUMBIX TTapaMeTPOB), THOO 3HAKOM «-» (UTO O3HAUYAET C1ab0e COOTBETCTBHUE).

Tabmuma 5.3 — lHTepakTUBHAsI MaTpHIlA ITPOCKTA

CuJibHBIE CTOPOHBI IPOEKTA
Cl C2 C3 C4 C5

B1 + + + - -

B2 + + + - -

Bo3moxkHOCTH B3 " " " - -
B4 - - - - -

B5 - - - - -

Cna0ble CTOPOHBI TPOCKTA
Cnl Cn2 Cn3 Cn4 Cn5

B1 + + - - +

B2 + + - - +

BosmoxxHOCTH B3 - - - - -
B4 - - - - -

B5 + + - - +

CHIIbHBIE CTOPOHBI IPOCKTA
Cl C2 C3 C4 C5

Vi - - - - -

Yrpo3sl zg - " " - -
V4 - + + - +

V5 - - - - -

Cnabble CTOPOHBI MPOEKTA
Cnl Cn2 Cn3 Cn4 Cn5

V1 + + - - -

v2 - - - - -

Yrpo3sl V3 - - - - -
V4 - - - - -

V5 - - - - -

Ilocne OMNMpCACIICHNUA HCXOJAHBIX IaHHBIX BCC ACIICKTbI COINOCTABJIANOTCA,

BBISIBISICTCS KX B3aMMOCBS3b M cocTaBiisseTcst utoropas marpuina SWOT-ananu3za

(rabsmna 5.4).
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Ta6muma 5.4 — Urorosas marpuinia SWOT-ananu3za

CuiibHBIC CTOPOHBI IIPOEKTA:

Cl. OrcyrctBHe  1MOAOOHBIX
UCCIIeNOBAaHWII HA  JTaHHOU
TEPPUTOPUU
C2. Hanuume HeoOXOIMMOTO
00opyI0BaHUS
C3. Hanuuue OlbITa B
MPOBEICHUH IMOJOOHBIX
HCCIIeJOBaHUI

C4. OrtcyTcTBHE HETaTUBHOTO
BO3JICHCTBUSL Ha OKPY’KAIOIIYIO

Cna0ble CTOPOHBI IPOEKTA:
Cnl. Tpymoemkuii mporecc
MOJITOTOBKH MIPOO

Cn2. OrpanuueHHoe
KOJIMYECTBO Marepuana Jyis
MPOBEJICHUS UCCIIETOBAHUI

Cn3. TpyaHOOOCTYNHOCTb
HEKOTOPBIX TOYEK OTOOpa
npoo

Cn4. CoXHOCTH

MHTEPIIPETALIUUA PE3YIBTATOB

METOJIOB aHaIN3a
V4. HecBoeBpemenHoe
¢uHaHcoBoe obecreueHue
MPOBOUMOTO
UCCIIeIOBAHUS

V5. N3menenus B
IKOJOTUIECKOM
3aKOHO/IaTEIIHCTBE

KOHKYPCHIIMX MCTOJ0B aHaJIn3a

cpeny HCCJIETOBaHMSI
Cs. Huskas croumocth | CnS. CnoxHocTh paboT Ha
PacxoAHbIX MaTEpPHAJIOB OO0JIBIINX TEPPUTOPUIX
Bo3moknocTH: B1B2B3C1C2C3 B1B2B5Cal1Cn2CnS
BI1. Hcnons3oBanue | OTcyTcTBHE 10100HBIX | JIOMOTHUTENBHBIH CIIpOC
MHHOBAIIMOHHOU UCCIIEIOBAaHUM  HA  JIaHHOM | MOXET OBbITDH
uH¢pactpykrypsl TITY TEPPUTOPUH, a TAKKE HAIUYUE | HE3HAYUTEIbHBIM n3-3a
B2. OtpaboTka U | ombITa u 000pyIOBaHUS | TPYIOEMKOCTH "
YCOBEPILEHCTBOBaHUE ITO3BOJIAT 3¢ (HEKTUBHO | MPOJOIKUTETBHOCTH
CYLIECTBYIOIIEH METOIMKHU | UCIIOJIb30BATh MHHOBALIMOHHYIO | UCCIIEJOBAHMS
HCCIIEA0BAHUI UHpPaCTPyKTypy TIIY, | OrpanuueHHOE KOJIUYECTBO
B3. VYyactue B | oTpaboTaTh M YIYYIIWUTh | MaTepuajga HE IO3BOJIUT B
I€09KOJIOTMYECKHUX METOJIMKY  HCCJIEIOBaHHUs M | TIOJHOW Mepe HCII0JIb30BATh
IIPOEKTax U IPaHTax IIPUHATHh Y4acTHE B PA3JIMYHBIX | ”HHOBALIMOHHYIO
B4. Hcnons3oBaHne | mpoOeKTax M rpaHTax uHopactpykrypy TITY
pe3ysibTaToB B JIPYTUX
Hay4yHbIX padoTax
BS. [losiBieHue
JOMOJTHUTEIBHOTO  CIpoca
Ha MCCJIEJOBAHMUSI
Yrpossl: Y3¥4C2C3C5 Y1CalCan2
V1. 3aBucumocts kadectBa | Hanmnune OIIbITa u | [loronHple ycnoBust MOTyT
0TOOpaHHBIX  Mpo0  OT | HEOOXOAUMOTO O00OPYIOBaHUS | YCIOKHUTH TPYJIOEMKHI
MIOTO/IHBIX yCIIOBUI MOTYT IOMOYb IpU | Ipoliecc NOArOTOBKU IpoO.
V2. OtcyrcTBHE crpoca Ha | HECBOEBPEMEHHOM [dpyrue  yrpossl  MOryT
pe3yJbTaThl UCCIIEOBAaHUM | (PMHAHCUPOBAaHUHM,  HO  HE | HE3HAYUTEILHO YCUJIUTh
V3. Pa3Butas KOHKYpEHIUS | TO3BOJIAT n30exarhb | ciabble CTOPOHBI MPOEKTa
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W3 nanHOM TabIUIBI MOKHO ClIeiaTh BHIBOJ, YTO MPEUMYILECTBAMU IIPOEKTa
MOYHO Ha3BaTh BBICOKYIO 3¢ (HEKTUBHOCTH U MH(OPMATUBHOCTh
CHETOT€OXMMHUYECKUX HMCCIIEOBAHNN, HAaTU4Yhe HEOOXOAMMOTo 0OOpYIOBaHUS U
OTIBITHOTO MIEPCOHAJIA — 3TO TTO3BOJIUT MOBBICUTD CIPOC HA MOJO0OHBIE UCCIIETOBAHMS
Y TIPUBJIEYb HOBBIX MOTpEOUTENEH.

Takum 00pazom, MOKHO MPEIIOJIOXKUTh, YTO JIaHHAS HCCIel0BaTeNIbCKast
paboTta B mepcnekTuBe OyAeT UMETh MOTPeOUTENbCckuil cipoc. s yBenuueHus
crpoca u 0ojiee YCHEUIHOTO JAbHEHIIEro MpoBHKEHUST pab0Thl HEOOXOIUMO B
IIOJIHOM MEpE HCMOJIb30BATh CHJIBHBIE CTOPOHBI IMPOEKTAa M IO BO3MOYKHOCTH
YMEHBIUIUTH BIAUSHUE CIA0bIX CTOPOH HA KOHEYHBINA PE3YNbTaT.

5.2 Manuuanus npoekra

Ha cragum uHMnmManuu mnpoekTa HEOOXOJUMO O3HAKOMUTh YYAaCTHUKOB
IPOEKTa M BO3MOKHBIX HMHBECTOPOB C ILIEJBIO M OXUIAAEMBIMH pe3yjbTaTaMu
IpOEKTa, HW3HAYAIbHBIMU  (PUHAHCOBBIMM  pecypcaMd U  MaTepUaIbHBIM
oOecrieueHueM. Huke mnpuBeneHbl TpeOOBaHUS K KOHEYHOMY pe3yibTaTy H
OIMCaHUE IeJIeH UCCIIe0BaTEILCKOro MpoekTa (Tadmuia 5.5).

Tabnuna 5.5 — Llenu u pe3ynbrar npoexra

M3yyeHne NUHAMUKH SKOJIOTO-TEOXHMMHUYECKUX MOKa3aTenei
COCTOsSAHHUA aTMOC(bepHOI‘O BO3ayxa II0 AJaHHBIM M3YUYCHUA
Iesn mpoexTa: CHETOBOT'O TIOKPOBA;

ComocraBieHue TOJNYYEHHBIX pe3yJIbTaTOB C  COCTaBOM
BBIOPOCOB HCCIIEyEMOTO TPEANPUSITHS

OOHapy)XeHHE B3aUMOCBS3M MEXKIy COCTaBOM BBIOPOCOB
Oxunaemblie pe3yabTaThl | IPEANPHATHS ¥ COCTaBOM MPOO TBEPIBIX aTMOC(HEpHBIX
IMPOCKTA: BbIHaIIeHHﬁ; Ha6JHOI[CHI/I€ JUHAMUKHN CHUWXKCHUA TEXHOTCHHOM
Harpy3KH B HCCIIElyeMOM paiioHe

Kputepun npueMkH | OnpezesneH cocTaB MbUICa’pO30JIeH, YCTaHOBICHA B3aUMOCBSI3b
pe3yabTaTa MpoeKTa: C COCTaBOM BBEIOPOCOB MPEIIPHUSITHS

Obecneunth  OecmepeOoifHyl0  paboOTy  aHATUTHYECKUX
npuOOpOB U CBOEBPEMEHHBIM mepeHoc 0a3 JaHHBIX Ha
CTaLlMOHAPHBIN pabouuii KOMIIBIOTED;

TpebdoBanus [TpoBecTu cTaTucTHYECKY10 00paOOTKY MOTYUYEHHBIX JaHHBIX;

BrisBuTh Q)aKTOpBI, BJIMAIOIIUC HAa CYMMAPHBIC IIOKa3aTCIIN
3arpsi3HCHUA CHETOBOT'O IMOKPOBA, YCTAHOBUTHL B3aWUMOCBSA3H C
COCTaBOM BBI6pOCOB NpCaIIpUusATH.
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B kadecTBe 3anHTEpPECOBAaHHBIX B MIPOEKTE CTOPOH OYAYT BHICTYIIATh:

— HU TIIVY B xauecTBe 00pa30BaTEILHOIO YUPEIKICHUS, 3aUHTEPECOBAHHOTO
B BBITYCKE KBATH(PUITUPOBAHHBIX KaIPOB;

— Tomckuil HedTexuMuueckuii KOMOWHAT B KadyeCTBE MPEIIPUITHS,
BEAYIIEr0 AaKTUBHYK JKOJIOTUYECKYK) TOJUTUKY W 3aUHTEPECOBAHHOTO B
MOJIYYCHHUH aKTyaIbHOM U JOCTOBEPHOU MH(OpMAIUK O 3arpsA3HEHUN KOMIIOHEHTOB
OKpYXarUIed Ccpeabl AaHTPONOT€HHbBIMU WMCTOYHMKAMHU Ha TEPPUTOPUMU  €T0
PaCIIOJIOKEHUS;

— Y4eHBIe-3KOJIOTH, T€O0IKOJIOTH, TEOXUMHUKH POCCUUCKHX M 3apyOeKHBIX
WHCTUTYTOB 3aWMHTEPECOBAHbI B COTPYJHHYECTBE M OOMeHe HHOOpMalUH 10
AKTyaJIbHbIM TEMaM UCCIIEIOBAHNS;

— Kommepueckue, O0rokeTHbIE U OOIIECTBEHHBIE OpPraHu3alii B 00JacTu
DKOJIOTUM U OXpPaHbl aTMOC(EPHOrO0 BO3AyXa 3aMHTEPECOBAHbI B TMOJYYCHUU
aKTyaJbHOU MH(POPMAITUU O COCTOSTHUY 3arpsI3HCHUS OKPYKAIOIIEH CpeIbl.

B Tabnuue 5.6 mpeacraBiieHa opraHU3allMOHHAs CTPYKTypa MpoekTa (pob
KaXXJIOTO YYACTHUKH, UX QYHKIIUH, TPY03aTPaATHhI).

Tabnuna 5.6 — Pabouas rpynmna npoekTa

Ne DdUO, Poanb B DOyHKIUHN Tpyno-
/I | OCHOBHOE MECTO NnpoeKTe 3aTparhl,
padoThI, yac.
T0JKHOCTh
1 | Ilerynwskun C.II. WcnonauTens AHanm3 muTepaTypHbIX 1572
MarucTpaHT IPOEKTa HUCTOYHUKOB, OTOOP P00,
OrI' UIITP poOOTOITOTOBKA, aHAJTH3

1a00paTOPHBIX JIAHHBIX,
HanucaHue padoThI

2 Tanosckast A.B. PykoBonuTens KonTposns kauectBa u 262
I.T.-M.H., JOLEHT MpoeKTa OIpeJIeIEHNE CPOKOB BBIITOJTHEHHS
OrI' UUIIIP paboThl, KOOPAUHALINSA,
KOHCYJIbTUPOBAHHE IO MTPOEKTY
3 | Mpokyauna T.H. Koncynprant KoncynpTupoBanue no odmum 20
TJIaBHBIN SKCTIEPT BOIPOCAM, CBSI3aHHBIM C paboTamMu
10 3KOJIOTUH 0 TIPOCKTY
THXK
NTOI'O: 1854

I[JIH KOHTPOJIAA ACTIOIPOU3BOACTBA IIPOCKTA YCTAHABIMBAKOTCS CIICHIUAIIBHBIC

orpaHuuurTenbHbie GakTopbl. OrpaHuyeHus: MPOEKTa — 3TO BCE (DAKTOPHI, KOTOPHIE
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MOTYT IMOCIY>KUTh OIPaHMYEHUEM CTENEHU CBOOOJbI YYACTHUKOB KOMAaHJbI
IIPOEKTA, & TAK)KE «TPAaHULIBI IPOECKTa» — MAPAMETPHI MPOEKTA WM €r0 IPOAYKTa,

KOTOpBIC HE OyAyT pear30BaHHBIX B paMKax JIAHHOTO MpoekTa (Tadmuma 5.7).

Tabnuua 5.7 — OrpannyeHus: IpoeKTa

dakTop OrpanuyveHnusi/ 1onymeHust
Bropxer mpoekTa 398 836,70 pyo.eii
VicTouHuk (hvuHAHCUPOBAHUS HHU TITY
Cpoxku nmpoexTa: 01.01.2021-31.05.2023
Jlata  yTBepklIeHHUs IUIaHA  yHIpaBICHUS 10.01.2022
MIPOCKTOM
JlaTa 3aBepiiieHus MPOEKTa 31.05.2023

5.3 IlnnannpoBaHre HAYYHO-UCCJIEI0BATEIbCKON PadoThI
5.3.1 Uepapxuyeckasi CTPYKTypa padoT 0 NPOEKTY
Uepapxuueckas ctpykrypa pador (MCP) — neranuzanusi yKpyImHEHHOM
CTpyKTYpbl padoT. B npouecce cozganuss UCP cTpykTypupyeTcs U Onpeaensercs

COJICp)KaHUE BCETO MPOeKTa (PUCYHOK 5.1).

]
Mpoext
— 1
I B—— ]
1-# sman | TRH = 3-wii aTan
" IHCNEPUMEHTAILH p
Mo ArOTOBUTEALHBIR Wil JaKNIOUMTENLH bI
Hayuerue n | OBcyaeHue
—urepanypiy bt esynararos
X AaHHBIX | il P
Cﬂr:raﬁne-rm"l BriBoq, O
b TMTEPATYPHOT | Npogena HHO#
| oobaopa O6pabotka pabote
— MCUTYYEHHBIX
PE3YNLTATOR
Ofcymaenne
npopaboTaHHbix

- FAHHBLX W
LOCTABNEHWE NNAaHE

paboT ¢ HayuHbIM

PYKOBOAMTENEM

MoaroTtoska
paBodero mecra,
obopyaosanmna

MATEPHANOE

Pucynok 5.1 — Mepapxuueckas cTpykrypa padot
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Ha ocHoBe nepapxudeckoil CTpyKTypbl padoT, JUIsl KaXKI0TO 3Tara HayqYHOTO
UCClIeIoBaHMs ObLIU 3aaHbl CPOKU Havajia ¥ OKOHYaHHUs padoT (Tabmuna 5.8).

Tabnuma 5.8 — Kanengapuslil minan npoexTa

Jauresan Hara Hara
HazBanue HOCTB, HAYaJIa |OKOHYAHHUS Cocras
Y4aCTHHKOB
JAHH padoT pador
VY TBepKIEeHHE TEMbI
8 [lerynbkun C.I1.
MarucTepcKoil nuccepTanuu u 1 10.01.22 10.01.22 Tanopckas A.B.
COIIACOBAHUS IJIaHa padoT
. ITerynbkun C.I1.
JIutepatypHblii 0030p 16 10.01.22 25.01.22 Tanopexas A B
TIPOREACHAE HCCTEIORAHHS 416 | 100122 | 010323 | erynsems CIL
O06paboTka Mmosy4yeHHBIX Merympics C.I1.
AN 61 01.0323 | 30.04.23 | Tamosckas A.B.
pesy [Tpokyauna T.H.
Ob6cyxnenue pe3yJILTaToB U 30 01.05.23 30.05.23 Ilerynbkun C.I1.
HaIycaHue TUIIOMHOM paboThl Tanosckas A.B.
Hroro: 524 nus

Bce Bumbl pabot mist yaoOcTBa cocTaBieHHUS TpadUK-TUIaHA TTPOBEICHHS
WCCJIeIOBaHUsI ObUTH pa3/iejIeHbl Ha KATETOPHH:

- Opeanuzayuonuwiii nepuod. Ha »sTamne oOpraHu3alioOHHOTO MEpHOJIa
COBMECTHO C HAyYHBIM PYKOBOJUTEIEM MPOBOJIUTCS IJIAHUPOBAHHE OCHOBHBIX
ATaliOB  HAYYHO-WCCIICIOBATEIBCKON  JEATEIBHOCTH W PACIPEICISIFOTCS
00sI3aHHOCTH JJISI OCYIICCTBJICHUS MEPONPHATHI MO 0€30MacHOMY IPOBEICHUIO
pabot. Omnpenensitorcsi HEOOXOIUMbIE METOJAbl HCCIEAOBaHUSA, HM3Yy4aeTCs WX
TOYHOCTh U  OOOCHOBaHHOCThb. Takxke, TPOUBBOAMUTCS  KOMIUJICKTOBAHUE
HEJIOCTAOIINM CHAPSHKEHUEM U MaTepHaaMH.

- [lonegvie pabomul. Bo BpeMs MONEBBIX pabOT OCYIIECTBISUICS 0TOOP TIPOO
CHETOBOT'O ITOKpOBa B palOHE pacHoJOKeHHS TOMCKOro HEPTEXHMMHYECKOTO
KOMOUMHATa.

- Kamepanvuvie pabomsi. Ilepuon kamepanbHON 00paOOTKH TMOITYYEHHBIX
JAHHBIX MOXKHO pa3/IeNIuTh Ha JiBa 3Tama. [IepBeIi ATan MPOW3BOAWICS BO BpeMs
IUIEBBIX PA0OT W BKJIIOYAN B ceOs cOOp W cHCTeMaTH3alui0 WHPOpPMAIUUA O
TEPPUTOPHUH TPOBEJCHUSI MCCIECNIOBAaHUS, a TAK)KE OMUCAaHUE MECT 0TOopa mpoo.

BTtopoii sTan nmpou3BOIUIICS MOCIHE 3aBEPIICHUS J1Ta0OPATOPHBIX HCCIETOBAHUN U
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BKJIFOYAJT B C€0sl CTAaTHCTHYECKYI0 OOpabOTKy MaHHBIX MPU TOMOIIU MPOTpaMM
«MS Excel» u «STATISTICA».

Kamennmapusiii  1ad-rpaduk  MPOBEACHHUS  HAYYHO-HCCIIEIOBATEIIBCKOM
paboThl mpeAcTaBieH B Tabmune 5.9 ¢ ykazaHueM oOIIed MPOJOJDKUTEIHLHOCTH
Ka)KJI0T0 ATana ucciae0BaHus U pacnpeneneHus padot B reueHue 2022-2023 roos.

Tabnuna 5.9 — KanengapHueiit uian-rpadguk npoBeaeHus padboT

Oran padot Opranu3zalimoHHbIN [TonieBbie pabOTHI KamepanpHblit
VYuacr- Tk, xam., Yyacrt- Tk, xam., VYyacrt- Tk, xam.,
l'on Mecsn
HUKHU JTH. HUKU JH. HUKHU JTH.
SuB np 1
DeB np 1 NK 5
Map N K 5
Armp 4! 21
Mait 4! 18
Uron )4 21
2022 Wron 41 21
ABr )4 23
Cen 41 22
Okt )4 21
Hos )4 21
ek )4 22
SuB NP 1 )4 17
DeB np 1 NK 5 4! 18
2023 Map N K 5
Amp np 30
Mait np 31
Uroro o4
(PyKOBOJIUTEIND)
Uroro 310
(MCTIOJTHUTE)
O603nauenus B Tadnuie: M — ucnonnurens padbot, P — pykoBoautens, K - KOHCYIbTaHT

CoryacHO KaJleHJapHOMY IUIaHy-TpaduKy MpOBEACHUS paboOT claeayer, 4To
CyMMapHO€ KOJIMYECTBO paboumx JHEH PYKOBOAMUTENS cocTaBisieT 24 aHS,
CyMMapHO€ KOJMYEeCTBO pabouux nHer wucnomuurens — 310 pgneit. Taxxke
CIPAaBOYHO MPECTABICHO KOJIUYECTBO pab0OUUX JHEH KOHCYIbTAHTA O MPOEKTY, B
COOTBETCTBUH C IUIAHOM-TpaUKOM OHO cocTaBisieT 20 THEH.

5.4 brogxer HAyYHOr0 UCCJIeI0BAHUS
[Ipu mmanwpoBanuu OOJKETa HAYYHOTO HCCIEAOBAHHUS JOKHO OBIThH

00ECIIEYeHO TOJHOE U JOCTOBEPHOE OTPaKEHUE BCEX BUAOB IJIAHUPYEMBIX
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pacxoqoB, HEOOXOAMMBIX JJIA €ro BBHINOJNHEHUA. B mpoiecce ¢GopmupoBanus

Oro/pKeTa IJIaHUPYEeMble 3aTpaThl CrPYNNMPOBAaHbI MO CTaThiM. B gaHHOM

HCCIICAOBAaHNH BbIACJIICHBI CIICAYIOIHNC CTAaTbU:

1. PaCXO,ZIHLIG MaTCpUuaJibl IS IMIPOBCACHUA NCCICAOBAHNA,

2. O6opynoBaHue 1J1s1 KaMepaJbHOM 00pabOTKU Pe3yIbTaTOB;

3. 3apaboTHas miaTta pabOTHUKOB, 3aHATHIX B IPOCKTE;

4. OTunciaeHus Ha COLMMAJTIbHBIC HYKIIbI;

5. Omnata paboT, BBITOIHIEMBIX CTOPOHHUMHU OPTraHU3ALMIMHU.

B cratbio «Pacxoowvie mamepuanvl 0ns uccie008aHusy BKIIOUYAIOTCS

3aTparhbl

Ha TMpuoOpeTeHne BCEX BHUJOB MaTEpPHUANIOB,

BBITIOJTHEHHS PaOoT 1o JaHHO# TeMe (Tabwuma 5.10).

HEOOXOOUMBIX IS

Ta6mmia 5.10 — PacyeT 3arpar 1o crtatbe «PacxoaHbpie MaTepuab

HaumenoBanue KonuuecTBo, mt ena 3a equnwuily, CymmMma, pyo.
pyo.

Terpans 2 40,00 80,00
Pyuxka mapuxoBas 2 30,00 60,00
JlacTuk 1 20,00 20,00
ITakeTsl s | 150 2,00 300,00
MCXOJIHBIX MPOO CHera
bes3onbubie unbTper | 40 90,00 3600,00
«CuHss TeHTay
[TpoGupku 40 50,00 2000,00
CIIEKTPAJILHO YHCTHIC
Bcero 3a marepuaner | 6060,00
TpaHcnopTHO-3aroTOBUTEIbHBIE pacxoibl (5%) 303,00
HToro no crarbe 6363,00

Obopyoosanue 0na KamepaibHou oOpabomku pe3yibmamos. B naHHyIO

CTaTblO BKIIIOYCHBI BCC 3aTpaThbl, CBsA3AHHBLIC C HpI/IO6pCT€HI/I€M CIICHHUAJIbHOTO

o0opy10BaHMUS,

(tabmura 5.11).
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Tabmuua 5.11 — Pacuer 3arpat mo cratbe «O0OpymoBaHHE ISl KaMepalbHBIX

pabot»
Ne | HaumenoBanue Kom-Bo emumnun | Ilena emunaumsr | O0mas
n/n | 06opyaoBaHUS 00opyaoBaHUS o0opyaoBaHus, CTOUMOCTD
pyo. o0opyaoBaHus,
pyo.
1 [IepconasIbHBIN KOMITBIOTED 1 50000,0 50000,00
(HOYTOYK)
2 | IIporpammuoe obecrieueHne 1
Microsoft Office 2021 5990,0 5990,00
(nuensus Ha 1 rox)
3 ITO «STATISTICA» 1 20000,00 20000,00
(6eccpovHas IMIICH3US )
Hroro, pyo.: 75990,00

3apabomnas niama pabomuuxos, 3aHAMeIX 8 npoexme. B NaHHYIO CTaThIO
BKJIFOYAETCSI OCHOBHAs M JONOJHUTENbHas 3apa0oTHas IUlaTa HAy4YHbIX U
WHKEHEPHO-TEXHUYECKMX PAOOTHUKOB, HEMOCPEJACTBEHHO YYacCTBYIOIIUX B
BBINIOJIHEHUHU PabOT MO TAHHOM TeMe.

Pacuer 3apaboTHOI mIaThl MPOBOAWIICS IO THIOBOW (hOpME, €ro OCHOBOM
CIIY’KHUT KOJIMYECTBO OTPAOOTAHHOTO BPEMEHU W MECSYHBIM OKJIaJ paOOTHHUKA, C
y4E€TOM paliOHHOrO KO3 (UIHMEHTAa U MPEMHUABHBIX BhIILIAT. Pacuer 3apaboTHOU
IUTaThl OCYIIECTBIISIETCS B COOTBETCTBUU C (POPMYJIaMHU:

3[1=0xkn"T" K,

rae 311 —3apaborHas minara, Ok — okian no Tapudy (pyo.), T — orpaborano
nHel / gacos, K — paitonnsiit koaddunment (st r. Tomcka pasen 1,3 Ha 2023 1);

Jononnumenvnas 3apabomnas niama. B NaHHYI0 CTaThIO BKIIIOYAETCS CyMMa
BBITUTAT, TIPEIyCMOTPEHHBIX 3aKOHOJATEIBCTBOM O TpPYAE, HaAlpuMep, oruiaTa
OUYEpEeJHbIX W JOMOJHUTEIBHBIX OTIYCKOB; OIJIaTa BPEMEHHU, CBSI3aHHOTO C
BBIMIOJTHEHUEM TOCYAapCTBEHHBIX M OOIIECTBEHHBIX OO0S3aHHOCTEW; BHITUIATA
BO3HArpaKJICHUs 3a BBICTYTY JET U T.1. (B cpeagHeM — 10 % oT cyMMbl OCHOBHOM
3apa0OTHOM TIaThI).

J[3I1 = 311 - 10%, roe A311 - nomonauTebHas 3apadboTHas miara (%);

Omuucnenus Ha coyuanvhvle HYJ#cobl. CTaThs BKIIOYAET B €O OTYUCICHUS

B (DOH/IBI COI[MATIBHOTO CTPAXOBAHHUS JUIsl pAOOTHUKOB (00513aTEIbHOE TIEHCUOHHOE

CTpaxoBaHUe, 00s13aTeILHOE COLUATIBHOE CTPAXOBAHUE Ha CITyyail BpEMEHHOMN
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HETPYAOCIOCOOHOCTH, 00s3aTeIbHOEe MEAUIIMHCKOE cTpaxoBaHue). Ha 2023
rojl B coorBercTBUU ¢ HanoroBeim kojmekcom P® [24] (1. 3, cr. 425) ycraHoBieH
pa3Mep CTpaxoBbIX B3HOCOB paBHbI 30%.

CB = @311 - 30%, tne CB - cTpaxoBbl€ B3HOCHI.

Pacuer 3apaGoTHOI TIaTBl HAy4YHO — TIPOU3BOJCTBEHHOTO U IMPOYETO
nepcoHasa MPOEKTa MPOBOAWIM C y4eTOM paldOThl 2-X 4YEJIOBEK — HAYYHOIO
pykoBojutens u ucnoigHuTelsd. CorjlacHO KaJeHAapHOMY IUIaH-TpaduKy,
NpeACTaBIEeHHOMY B Tabmuie 9, cyMMapHOe KOJMYECTBO paldodyux JgHEl
PYKOBOJIUTENS COCTaBisgeT 24 JHA, CyMMapHOE KOJIMYECTBO pabodyux JHEH
ucronaurend — 310 qHen.

JlHeBHasi cTaBKka paOOTHHMKA OLIEHUBAJIAaCh B COOTBETCTBUU C 3aHHUMaEMOM
JIOJDKHOCTBIO corsiacHO BHyTpeHHemy Ilpukazy TIIY Ne 364-3/06 ot 30.12.2021 u
paccuuThIBajlach KaK MECAYHBIN OKJIaa paboTHHKA, nesieHHbIH Ha 30 nHeil. Pacuér
3apa0OTHOM TUIATBhl JUIsi PYKOBOAMTENSI M HCIOJHUTENS MPOBEICHHBIX paboT
npuBeI¢H B Tabymie 5.12.

Tabnunua 5.12 — Pacuér 3apaboTHOM MIaTHI

Kon-Bo | JlneBHas . .
En. Paiionnsiit | 3apaboTHas
Pacxonpt KonuyecTBo Mo pao. CTaBKa, koot aTa. DY
p- el py6 . » PYO.
OcHoBHas 3apaboTHas TUIaTa
PykoBoauTenn 1 Yen-neHb 24 500 1,3 15 600
Ucnonuurens 1 Yen-neHb 310 330 1,3 132 990
Hroro 2 148 590
JlonomauTeIbHAS 3apaboTHAS TUIaTa
PyxoBoauTens 10 % ot ocHoBHoIi 311 1 560
Ucnonuurens 10 % ot ocHoBHoi1 311 13299
Hroro 14 859

OrunciaeHus Ha COUAJIBHBIC HYXK/IbI

PyxoBoauTens 30 % ot @311 5148
Hcnonaurens 30 % ot @311 43 886,70
Hroro 49 034,70

OO0mas cymMmma pacxoJ0B Ha 3apadoTHYI0 mJaty — 212 483,70 pyo.eii
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Onnama pa60m, 6blNOJIHAEMbIX

CMOpPOHHUMU opearu3ayuAaAmMu u

npeonpusmusamu. CTOpOHHEHN opranu3aiueil Obl1 BBIIOJHEH aHAINU3 TPOO METOJIOM

Macc CHEKTPOMETPUU C MHAYKTUBHO cBszaHHOM rmazmoil (MCII-MC), koTopblii

BBIIIOJIHAETCS B XHMMMKO-aHAIUTHYECKOM LCHTPC «IInazma» r. Tomck. Pacuer

3aTpaT Ha NOoJpsAHbIe paboThl MpeacTaBieH B Tabauue S5.13.

Tabnuna 5.13 — Pacuer 3arpat Ha noapsaHbIC PaOOTHI

CrouMocCTb aHaNM3a

CBSI3aHHOU IIJIa3MON

Merton aHanu3a KonunyecTBo nmpo6 OfIHOI TIPOGHL, PY6 Uroro, pyo
Macc-cnieKTpomeTpust
C MHIYKTUBHOM 40 2 600 104 000

bromker 3aTpaT Hay4YHO-UCCIIEI0BATENHLCKON pabOThl CKIaIBIBACTCSA U3 BCEX

IMPOBCACHHBIX BBIIIC PACUCTOB 3aTpaT IO KaTCrOpUAM. OHpGIIGHGHI/IG 6IOII)K€T21

3aTpaT Ha MPOBEJCHUE HAYYHO-HCCIIEJOBATEIbCKOM pabOThl MPEACTABICHO B

Tabimie 5.14.

Taomuna 5.14 — brogxeTt uccine1oBaHus

HamMmeHOBaHHE CTaThU PacXoI0B Cymma, pyo0.
Pacxonnple  MaTepuanbl AN NPOBEICHHS 6 363,00
WCCIICIOBAHMS
OO6opynoBanue a1 KamepanbHOM 00paboTKH 75 990,00
pe3yIbTaTOB
3apaboTHass mata paOOTHHUKOB, 3aHATHIX B 163 449,00
POEKTE
OTumClIeHHs HA COLUANIBHBIE HYK/IbI 49 034,70
Omnara paboOT, BBIIONHAEMBIX CTOPOHHUMH 104 000,00
OpraHU3aLMSIMH
HToro nmianosasi ce0eCTONMOCTD: 398 836,70

Takum oOpaszom, ob1mue 3arpatsl mpoekTa coctaBsaT 398 836,70 pyoueil.

5.4.1 Oprann3ainuoHHasi CTPYKTYypa MpoeKTa

JIaHHBIA TPOEKT MPEACTABIEH B BHUIE MPOCKTHOM OPraHU3alMOHHOU

CTPYKTYphI. [IpoeKTHass opraHu3alMoHHAasl CTPYKTypa MPOEKTa MPEACTABIICHA Ha

pucyHKe 5.2.
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[Ipencrasutens PyxosoauT &6 Mpeacrasurenu
33Ka39MKA (KIMEHT) NpoexTa NOAPAAYHKA
]
«KomaHma» mpoekTa,
obeqreunBaoUAL
KOOpIMHALO0 pabor
N0 MPOSKTY

SKCIUTY-
3anmeicen T30 [IpoexT J} Konrpaxr [ Peamizamis

e Korxypc (Topri)

[ 3asepmesne

Pucynok 5.2 — IIpoekTHast CTpyKTypa MPOEKTa
5.4.2 Ilnan ynpaBJieHus] KOMMYHUKAIMSIMH MPOEKTA
[Inan  ympaBiieHMss  KOMMYHHUKAIlUsSIMM ~ OTpakaeT  TpeOoBaHUS K
KOMMYHHUKAIIUSIM CO CTOPOHBI YYaCTHHUKOB TMPOEKTA M  YCTaHABJIMBAECT
NEePUOANYHOCTh NIepeaur akTyallbHOM MHGOPMAIIUU O X0/ peasIu3alluy IPOCKTa,
a TaK)Ke CITUCOK IepeaaBaeMoi nHpopMmaruu (tadsmna 5.15).

Ta6muma 5.15 — I[lnan ynpaBieHuss KOMMYHHKAIHSIMU

o Kakasn Kro Komy Korna
I /_11 uHpOopMaIus nepeaaeT nepeaaeTcs nepeaaeT
nepeaaeTcs nHpopmanuo | wuHPOpManUs nHpopMaIuo
ExenenenbHo
1. Cratyc mpoekTa Hcnonuutens | PykoBoauremnto
(OHETeTTLHUK)
O6men nnpopmanuei o
(opman Exemecsuno (KoHeI
2. TEKYIIEM COCTOSHUU Ucnonuutens | PykoBoauremnto Mecsa)
IPOEKTa
JIOKyMEHTBI U He no3z»xe cpokos
3. Ucnonnurens | PykoBogutento
nH(OpMAaLIUS [0 MPOEKTY rpaduKOB U K. TOUYEK
He no3zxe nus
O BBINOJTHEHUH
4. . HcnomauTens | PykoBoauTenmo | KOHTPOJBHOTO COOBITHS
KOHTPOJIBHON TOYKH
10 MJIaHY yIpaBICHUS

5.4.3 PeecTp puCKOB MpPOEKTA
NnentudunmpoBaHHble PUCKH MPOEKTa BKIIOYAIOT B CE€OS BO3MOIKHBIC
HEONpECIICHHbIE COOBITHS, KOTOPbhIE MOTYT BO3HHUKHYTh B TPOEKTE U BBI3BATh
NOCJIEJICTBUSA, KOTOpbIE TOBJIEKYT 3a CcOOOM HexenaTelbHble 3(PQPEKTHI.

HNudopmarus mo BO3MOXKHBIM PUCKaM MPOEKTa MpeicTaBlieHa B Tadnuie 5.16.
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Tabnuma 5.16 — Peectp puckoB mpoekTa

Crioco0bI
BepositHocTs | Bnusinue | YpoBeHb Ycnosus
No Puck CMSITUYEHHUS
HACTYTUICHUS pucka pucka HACTYTUICHHS
pHUCKa
HetouHnocth Bueurnuii u
N Hwuzkast TouHoCTh
1 MeToa 2 5 Huskuii | BHyTpeHHHE
MeTO/Ia aHallu3a
aHajamn3a aHaJIN3bI
[TorpemnocTe N ITepecuer
2 p 3 5 Cpennuii p ’ HepHumaTtenbHOCTH
pacyeToB MPOBEPKaA
OrtcyTcTBUE [TpuBneuenue
HWHTEpeca K NpEANPUSITHA Orcyrersue
3 p 2 5 Huzkwit peaip ’ pe3yJIbTaTOB
pe3yabTaTam My OJIMKaIs
HCCTIEOBaHUS
HCCJICIOBAHMUS pe3yabTaToOB

5.5 Onpenenenue pecypcHoi (pecypcocoeperarouieii), puHaHCOBOM,

OI0/I’KETHOI, COUMATBLHOI U IKOHOMUYeCKOI 3P PexkTUBHOCTH

5.5.1 Ouenka a6co10THOM 3P PeKTUBHOCTH HCCIIEIOBAHUA

Oco00EHHOCTHIO TPUHIMNA JEHEKHBIX MOTOKOB SBJISIETCS] €0 MPOrHO3HBIA U
JOJTOCPOYHBIN XapakTep, MO3TOMY IpPU AHAJIU3€ HWHBECTULMI YUYUTHIBAIOTCSA
dakrop BpeMeHu u (aktop pucka. g OLEHKHM OOIIe HKOHOMHYECKOU
3¢ (EKTUBHOCTH UCIIONB3YIOTCS CIEAYIOLINEe OCHOBHbBIE MTOKAa3aTelu:

* yrucrtas TeKkyuas crouMocts (NPV);

» uaaeKC qoxoanoctH (PI);

* BHyTpeHHsA cTaBka 1oxoaHocTu (IRR);

* cpok okynaemoctu (DPP).
UYucras tekymas crouMocts (NPV) — 3T0 moxkasarenb 3KOHOMHUYECKOMN

(G (HEKTUBHOCTH HMHBECTUIIMOHHOTO MPOEKTA, KOTOPBIM PACCUUTHIBACTCA IMyTEM

AUCKOHTUPOBAHUA (HpI/IBe)IGHI/ISI K TeKyIIIeﬁ CTOI/IMOCTI/I) OXHNIAaCMBIX ACHCKHBIX

MOTOKOB (KaK JI0X0/0B, TaK M PacX0JIOB).

Pacuér NPV ocymecTBasiercs mo cinenaytoiei popmyre:

n Wi,
NPV= Y — t_j,
A\t

rae: YAI,,;— yucThie IeHEkKHbIE MOCTYIUIEHUS OT ONEPALMOHHON JIESITEIbHOCTH;

IO — Pa30BbIC MHBCCTHUIINH, OCYIICCTBJIACMBIC B HYJICBOM I'OAY,

t — Homep miara pacueta (t=0, 1, 2 ...Nn); N — TOPU30OHT pacyera;
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[ — CTaBKa JMCKOHTHPOBaHHUS (JKEJIAEMBbIl YPOBEHb JOXOJHOCTH MHBECTHPYEMBIX
CPEJ/ICTB).
IIpu pacuere peHTaOEIBHOCTH MPOEKTa y4HUThIBaNach paBHOM 20%, HOpMa

amoptuzaum — 10 %. CrnenoBaTenbHO, BBIpyYKa OT IIPOEKTa COCTaBUIIA:

cedbectoumocTts * 1,20 =398 836,70 * 1,20 = 478 604,04 pyO.

Pacder uncroii TeKyIel CTOMMOCTH MPEICTaBIeH B Tadbmuie 5.17.

Ta6muma 5.17 — PacyeT uncTOM TEKyIIel CTOMMOCTH I10 TIPOCKTY B I1EJIOM

No HaumenoBanue [ITar pacuera
- rokasarejiei 0 1 2 3 4
1 Bripyuka ot 0 478 604,04 | 478 604,04 | 478 604,04 | 478 604,04
peanuzanuu, pyo.
2 | Uroro nputok, py6. 0 478 604,04 | 478 604,04 | 478 604,04 | 478 604,04
3 NaBecTunonnoie - 3988367 0 0 0 0
U3JICPKKH, PYO.
OnepaiinoHHbIC
4 | sarpatsl, py6. (35% 0 167 511,41 | 167511,41 | 167 511,41 | 167 511,41
oT Or0JKETa)
5 | Hanoroobnaraemas 0 311 092,63 | 311 092,63 | 311092,63 | 311 092,63
npuObLTH(1-4)
Hanoru 20 %,
6| y6.(520%) 0 6221853 | 6221853 | 6221853 | 6221853
g | ‘Tncras mpuOLL, 0 248 874,10 | 248 874,10 | 248 874,10 | 248 874,10
py0.(5-6)
YucTeIl [eHeKHBII
notok (YIT),
9 py6.(ancras -398836,7 | 288 757,77 | 288 757,77 | 288 757,77 | 288 757,77
MpUOBLIbTaMOPTH3A
st 10%)
Koaddurment
10| AMCKOHTHUPOBAHHUS 1 0,833 0,694 0,578 0,482
npu iI=20% (KJI)
YucTeid
11 | AMCKONTHPOPARHLIL | 398 36,7 | 240 535,22 | 200 397,89 | 166 901,99 | 139181,25
JCHEXXHBIN ITOTOK
A1), py6.(9*10)
12 > unn 747 016,35
12| Hroro NPV, py0. 348 179,65

Ucxonas u3 nanubix, paccuntanHbix B Tadnuie 17, rae NPV =348 179,65 pyO.
(NPV>0), To MOXHO clies1aTh BBIBO 00 a0COIFOTHOM 3 (PEKTUBHOCTH IIPOCKTA.

Caenywmmuii mnokasareab — HWuaekc moxoxnoctm (Pl), mokasarenb
3p(PEeKTUBHOCTH  WHBECTHUIUH, coOon

HpeI[CTaBJBHOI_HI/Iﬁ OTHOIICHHUC
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JVUCKOHTUPOBAHHBIX JOXOJOB K pa3Mepy HMHBECTULUMOHHOIO KamuTana. /[aHHbIN
MI0Ka3aTelb MO3BOJISET ONPEACIUTh HHBECTUMOHHYIO 3P(PEKTUBHOCTD BIOXKEHUN

B JTAaHHBIN MPOEKT. THAEKC JOXOMHOCTH PACCUNUTHIBACTCS MO (OpMYyIIE:

rae: YJJ1 - 9ucTelii eHeKHBIN MTOTOK, PyO.;
[y — HavabHBIA MHBECTUIIMOHHBIN KamuTaj, pyo.

Takum o6pa3om Pl 1151 JaHHOTO MPOEKTa COCTABIISAET:

747 016,65 _
"~ 348179,65

2,15

Tak kak PI>1, To npoekT aBisieTcst 3PHEKTUBHBIM.

Jlanee paccunTtbiBaniach BHyTpeHHsAsI cTaBka noxoaHoctH (IRR). 3nauenue
CTaBKH, MPU KOTOPOH oOpaimiaercst B HOJIb, HOCUT Ha3BaHHE «BHYTPEHHEH CTaBKU
noxogHoctw» win  IRR. ®dopmanpHOe omnpeneneHne «BHYTPEHHEW CTaBKHU
JOXOAHOCTW» 3aKJII0YAaeTCs B TOM, YTO 3TO Ta CTAaBKa JUCKOHTUPOBAHMS, NPH
KOTOPOM CYMMBI TMCKOHTUPOBAHHBIX IPUTOKOB JIEHEKHBIX CPEJICTB PABHBI CYMME
JUCKOHTHPOBaHHBIX OTTOKOB mim = 0. I[lo pasnoctm mexnay IRR um craBkoi
JUCKOHTUPOBAHMSI 1 MOXKHO CYIUTh O 3amace 53KOHOMHUYECKOW MPOYHOCTU
WHBECTULIMOHHOTO npoekTa. Yem Ommxe IRR k cTaBke JUCKOHTHPOBaHUS 1, TEM
0O0JIbIIIE PUCK OT MHBECTUPOBAHUS B JAHHBIN MPOEKT.

Mexay uncton Tekyiie crouMocTbio (NPV) u cTaBkoii JUCKOHTHUPOBAHUS
(1) cymectByeT oOpaTHas 3aBUCUMOCTb. JTa 3aBHUCHUMOCTb IPEJCTaBI€HA B

tabnuiie 5.18 u Ha pucyHke 5.3.

Tabnuma 5.18 — 3aBucumocts NPV 0T cTaBKM AMCKOHTUPOBAHHUS

[Tokazatenp 0 1 2 3 4 NPV pv6
YIT, py6. | -398836,7 | 288757,77 | 288757,77 | 288757,77 | 288757,77 > BYO-
Koadurment auckonTHpOBaHMS

0,1 1 0,909 0,826 0,751 0,683

0,2 1 0,833 0,694 0,578 0,482

0,3 1 0,769 0,592 0,455 0,350

0,4 1 0,714 0,510 0,364 0,260

0,5 1 0,667 0,444 0,295 0,198

0,6 1 0,625 0,390 0,244 0,153

79



[Tponomxkenue Tadaumbl 5.18

0,7 1 0,588 0,335 0,203 0,112
0,8 1 0,556 0,309 0,171 0,095
0,9 1 0,526 0,277 0,146 0,077
1 1 0,500 0,250 0,125 0,062
JINCKOHTHPOBAHHBIN JICHEKHBIN MOTOK, PYO.
0,1 -398 836,70 | 262480,81 | 238513,92 | 216857,09 | 197221,56 | 516236,67
0,2 -398 836,70 | 240535,22 | 200397,89 | 166901,99 | 139181,25 | 348179,65
0,3 -398 836,70 | 222054,73 | 170944,60 | 131384,79 | 101065,22 | 226612,63
0,4 -398 836,70 | 206173,05 | 147266,46 | 105107,83 | 75077,02 | 134787,66
0,5 -398 836,70 | 192601,43 | 128208,45 | 85183,54 | 57174,04 | 64330,76
0,6 -398 836,70 | 180473,61 | 112615,53 | 70456,90 | 44179,94 8889,27
0,7 -398 836,70 | 169789,57 | 96733,85 | 58617,83 | 32340,87 | -41354,58
0,8 -398 836,70 | 160549,32 | 89226,15 | 49377,58 | 27431,99 | -72251,66
0,9 -398 836,70 | 151886,59 | 79985,90 | 42158,63 | 22234,35 | -102571,23
1,0 -398 836,70 | 144378,89 | 72189,44 | 36094,72 | 17902,98 | -128270,67
600
500
400
O
£ 300
o
n 200
=
& 100
4
0
0,1 0,2 0,3 0,4 0,5 0,6 0,9 1,0
-100 CraBka ANCKOHTUPOBaHUSA —
-200
Pucynok 5.3 — 3aBucumocts NPV 0T cTaBKU TMCKOHTHUPOBAHMUS
N3 Ttabmuupl u rpaduka creayer, 4YTo 1O MeEpe pocTa CTaBKHU

AUCKOHTUPOBAHMA, YUCTAA TCKyIlasd CTOMMOCTb YMCHBINACTCA. 3HaUueHHUE CTaBKH,

npu kotopoit NPV oOpamiaercss B HOJIb, HOCUT Ha3BaHUE «BHYTPEHHEH CTaBKHU

JIOXOAHOCTW» W «BHYTPEHHEH HOpPMBI mpuObLN». U3 rpaduka momydaem, 4To

IRR cocraBnser 0,62. CoorBeTcTBeHHO, NMPoeKT 3P dexTuBer (IRR>1).

3anac 5KOHOMUYECKON MPOYHOCTH npoekTa: 62% - 20% = 42%
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W3BecTHO, 4YTO OAHMM W3 HEJOCTATKOB IIOKAa3aTelsl IPOCTOTO CpoKa
OKYIIaeMOCTH SIBIISIETCS] MTHOPUPOBAHKE B MPOIIECCE €T0 pacyeTa WHOIAIUH.

DTOT HEOOCTATOK YCTpaHSETCS IMyTeM OIpPEAeTCHHs] JUCKOHTUPOBAHHOTO
Cpoka okynaeMocTd. To ecTb 3T0 BpeMsi, 3a KOTOPOe IEHEKHBIE CPECTBA TOJKHBI
COBEPIIUTH 000POT.

Haubonee npuemiaeMbIM METOAOM YCTAHOBJICHUS! TUCKOHTUPOBAHHOTO CPOKa
OKYITAaEMOCTH SIBJIICTCS pacueT KyMyJISITHBHOTO JICHE)KHOTO MOoToKa (Tadmiumna 5.19).

Tabauma 5.19 — JINCKOHTUPOBAHHBII CPOK OKYIIAEMOCTH

No HaumenoBanue [ITar pacuera
B 110Ka3aTess 0 1 2 3 4
JIMCKOHTUPOBAHHBII

1 yuCThIN neHexHbll | - 398 836,7 | 240 535,22 | 200 397,89 | 166 901,99 | 139181,25
norok (i =0,20), py0.

g | KoMymimuBmeii 94556 7 | 15830148 | 4209641 | 2089984 | 348179,65
JICHEKHBIN MIOTOK, pyo.

3 | AMCKOHTHPOBAHHEIH D PP, . =1+(158301,48/200397,89) = 1,79 roza

CPOK OKYNaeMOCTH A

5.5.2 Ouenka counanbHoi 3P PeKkTHBHOCTH POEKTA
B pamkax mpeampoeKTHOro aHaiu3a HapsAAy C OLIEHKOW KOMMEpPUYECKOTO
MOTEHIIMAIa OIICHUBAETCA COIMalbHAs 3HAYMMOCTH HAyYHO-HCCIEN0BATEIHCKON
paboThl, Tak Kak B WCCIEJOBAHMU 3arps3HEHHUS aTMoc(epHOro BO3Ayxa B
NPHOPHUTETE UMEHHO OIICHKA COITMAIBHBIX MOCIeACTBHH (Tabmuia 5.20).

Tabnuna 5.20 — Kpurepuu conmanbHoi 3¢ heKTUBHOCTH

hi(o)

ITOCJIE

OTcyTCTBHE aKTyalbHBIX TAaHHBIX O
COCTOSIHUH 3arpsi3HEHUsI aTMOC(HEPHOTO
BO3JlyXa U CHETOBOT'O ITOKPOBA B paifioHe

pacmonoxxeHus: HehTeXUMHUIECKOTO

IPOM3BOJICTBA

Hanuumne ucuepnpiBaroiero KoJin4yecTna
JIAHHBIX O 3arpsi3HEHUH aTMOC(HEPHOTO
BO3/lyXa U CHETOBOTO ITOKPOBA, a TAKXKE

HaJIM4Ke KapT POCTPAHCTBEHHOTO
pacrpeesieHus 3arps3HeHu

Omunbo4yHoe MHEHHE KUTEIIEH OIU3IeKaIINX
HACEJICHHBIX MMyHKTOB 00 NCTOYHUKAX
3arpsi3HEHUS aTMOC(EPHOTO BO3AyXa

[IpenocraBiienne 0OIIECTBEHHOCTH
PE3yNIbTaTOB MCCIIEOBAHUS C ONMCAaHUEM
HCTOYHHUKOB HONMaaaHs KOHKPETHBIX BUI0B
MUKPOUYACTHI] B aTMOC(HEPHBIN BO3AYX U
CHErOBOM ITIOKPOB

HenoctaTo4HOCTH HAHHBIX Y DKOJIOTHYECKOU
CIIy>KOBI IPEANPHUATHA O MOHUTOPUHIE
KOMIIOHEHTOB OKPY>KaIOLIEH Cpellbl B palioHe
PacmoI0XKEeHUs NPEANPUATUS

Cucremaruzanys 1 00001eHue
MOHHUTOPHHTOBBIX JIAHHBIX O 3arpsi3HEHUHU
aTMOC(EPHOTO BO3AyXa, BKIFOUYCHUE ITHUX

JAHHBIX B OTYCTHBIC IOKYMCHTEI,
NPEIOCTABIIIEMbIC B PETYJIHPYIOIIHIC
TOCy/apCTBECHHBIC OPTAHbI
(Pocipupoaranzop)
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5.5.3 Ouenka cpaBHUTEIAbHOM 3 PEKTUBHOCTH UCCJICIOBAHMS

Onpenenenne  3PGEKTUBHOCTH  NPOUCXOJUT HA  OCHOBE  pacyera
MHTErpajJbHOTO TOKa3zarens d3(PGEeKTUBHOCTH HAYYHOTO uccienoBanus. Ero
HaxOXXJICHUE CBS3aHO C OMNPEACIICHHEM JBYX CpPEIHEB3BEIICHHBIX BEIUYMH:
buHaHCOBOM 2P HEeKTUBHOCTH U PecypcodHEKTUBHOCTH.

WNurerpanbupiii  mokazatenb (puHaHCOBOW 3((EKTUBHOCTH  HAYYHOTO
MCCIIEIOBAHUS TTOJTYUYalOT B XOJI€ OLIEHKU OIOJKETa 3aTpaT HECKOJIbKUX BapHaHTOB
WCIIOJTHEHUS HAyYHOrO0 HCCieAoBaHUsA. J[as 3Toro HamOONbIIMK HHTETpaJbHBIN
MoKa3aTesb peain3alui TeXHUUECKOH 3ajjauu mMpuHUMaeTcs 3a 6a3y pacuera (Kak
3HaMEHATelb), C KOTOPBIM COOTHOCSTCS ()MHAHCOBBIC 3HAUEHUSI IO BCEM BapraHTaM
VCIIOJTHEHUS.

WNurterpanpHblii (PMHAHCOBBIM TOKa3aTelb pPa3padOTKU OMPEAeNseTcs IO

cienyroliei hopmyiie:

Incn.i _ pi
bunp
CDmax
. JUCILI o o )
e lpyyp — NHTCTPATBHBIN (PUHAHCOBBIN [OKA3aTeNb Pa3paboOTKH;
®,,; — CTOUMOCTb 1-TO BAPUAHTA MCTIOJHEHMUS,

Dax — MaKCHMaJIbHasI CTOUMOCTb UCTIOJIHEHUS HAy4YHO-
UCCIIEIOBATENBLCKOTO MPOEKTa (B T.4. aHAJIOTH).

[TomyyenHnass  BeNIMYMHA  HMHTETPAIBHOTO  (UHAHCOBOTO  IMOKA3aTels
pa3paboOTKu OTpa)kaeT COOTBETCTBYIOIIEE YHCIEHHOE YBEINUEHUE OO KeTa 3aTpar
pa3paboTKM B pa3ax (3Ha4eHHWE OOJbINE EIWHUIIBI), JTUOO COOTBETCTBYIOIIECE
YHUCIICHHOE YCIICBICHUE CTOMMOCTU Pa3pabOTKU B pa3zax (3HAYCHHE MEHBIIE
€AMHUIIBI, HO OOJIbIIIE HYJIA).

WHTerpanbHbIi Moka3aTesb pecypcodPPeKTUBHOCTH BAPUAHTOB UCTIOJTHCHHUSI

00BEKTa UCCIEAOBAHUS MOKHO ONPEEIHUTh MO cieayrolen Gopmyie:

Ipi=2ai-bi

rae: [,; — MHTerpaibHbIi MOKa3aTeNbpecypcodPpHEKTUBHOCTH IS 1-TO
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BapuaHTa UCIIOJHEHUS Pa3padOTKu;

a; — BeCOBOM KO3 (ULIMEHT 1-r0 BapUaHTa UCIIOJHEHUS pa3pabOTKu;

b}, blp — OanpHasg OIIEHKAa 1-TO BapWaHTa WCIOJHEHUs pPa3pabOTKH,
yCTaHaBJIMBAETCS SKCIIEPTHBIM ITyTEM I10 BEIOPAHHOM IIKaJle OlEHUBAHMS;

N — 9UCIIO MapaMeTPOB CPABHEHUH.

Pacuer uHTerpanbpHOro mokasarens pecypcodPGEeKTUBHOCTH TPHUBEICH B
tabmune 5.21.

Tabmuna 5.21 — CpaBHuUTEIbHAS OIEHKA XapaKTEPUCTUK BAPUAHTOB HUCIIOTHEHUS
MPOCKTA

110 Becosoii .
CoOCTBEHHBII
KOX(pPUITUEHT Amnanor A
MIPOEKT
Kpurepun rapaMmeTpa
1. Boixoz npoaykra)
0,20 5 5
2. Y106CTBO B AKCIUTyaTaIlH
0,15 5 3
3. HanexxHocThb 0,15 4 4
4. Be3omacHOCTh 0,15 5 3
5. Ilpocrora 3Kkcrutyarauuu
0,15 4 4
6. B0o3MOXHOCTH aBTOMATH3AIUU
JaHHBIX 0’20 5 3
Hroro 1 28 23

I’ =5-020+5-0,15+4-0,15+5-0,15+4-0,15+ 50,20 = 4,7
#=5-020+3-015+4-0,15+3-0,15+4-0,15+3-0,20 = 3,7

HTerpanbHbli moka3atens >(dekTHBHOCTH paspaborku I u amamora

dunp

[Huyp OTIPETENSETCS Ha OCHOBaHUU UHTErPaIbHOTO noKasarens

pecypcoddpHEeKTHBHOCTH U HHTETPAIBHOTO (PMHAHCOBOTO MOKa3aTes mo hopmyre:

44 I2

Ig = ng' I%HHp =
HUH 4 a
p Id> Iq)
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CpaBHEHHME MHTETPaIbHOIO MOKa3aTess 3(pPEeKTUBHOCTU TEKYIIEro MPOeKTa
Y aHAJOrOB MO3BOJIMT OIPEAENIUTh CPABHUTEIBHYIO 3(PPEKTUBHOCTH IMPOEKTA.
CpaBHurenpHas 3(p(PEeKTUBHOCTh IPOEKTA OlpeAessaercs 1no GopmyJie:

Ip

N buHp
Bep =72
$unp

r7e: 3¢, — CpaBHUTENbHAS 3()PEKTHBHOCTD POEKTA,
IP — MHTerpanbHBIA MOKA3aTedb Pa3paboOTKy;
I(‘i"me — UHTETPaIbHbIM TEXHUKO-D)KOHOMUYECKUI IIOKA3aTellb aHaJIora.

CpaBHurenbHasg 3(pQPEeKTUBHOCTh pa3pabOTKU MO CPABHEHHUIO C aHaJoraMu

npejcTaBlieHa B Tabnuie 5.22.

Tabnuna 5.22 — CpaBautenbHas 3QGEeKTUBHOCTh pa3pabOTKu

Ne [Toka3aTenu Cobcrsemmpiii Amnanor A
n/n IIPOEKT
1 NuTerpanbublii GpUHAHCOBBIN 0,18 0,16
1oKa3areib pa3paboTKu
NuTterpanbHblii MoKa3aTenb
2 pecypcodddekTuBHOCTH 4,50 3,85
pa3pabOTKH
3 WuTerpanbHblil moka3aTelb 2312 22.83
¢ dexTuBHOCTH
CpaBHurenbHas
4 3¢ (HEeKTHBHOCTH BAPHAHTOB 1,02 1,01
WCTIIOJTHEHHUSI

BbiBoabI 10 pasaeny

B HACTOSAIIEM paznene 1o (buHAHCOBOMY MEHEDKMEHTY,
pecypcodPdHEeKTHBHOCTH M pecypcocOepekeHHI0 Oblla TMPOBEACHA OIICHKA
KOMMEPYECKOTO MOTCHIMAIa IyTeM cocTaBiieHuss Matpuiibl SWOT-ananmmza mis
BBISIBJICHUSI HauOoJIee CUIIbHBIX M CIa0bIX CTOPOH MPOEKTa, a TaKXKe JJIs aHaIu3a
BHEIIHHUX YI'PO3 U BOBMOXXHOCTEH JIsl pa3BuTs. Kpome Toro, orieHeHa conuanbHas
3HaYMMOCTh HayYHO-UCCIICIOBATEIIHLCKON pabOTHI.

OOmmii Or0/UKET MCCIEAOBAHMS CKIIAJIBIBAETCA M3 3aTpaT Ha MaTepHalbl U

060py,ZIOBaHI/I€, HCIIOJIB3YEMOC B XOIC IIPOBCACHHA Hay‘IHO-HCCHC,HOBaTGHBCKOﬁ
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paboThI, 3aTpaT MO OCHOBHOM U JIOMOJHUTEIHLHON 3apa00THOM TIaTe M CTPAXOBBIX
B3HOCOB. O01mMit OroKeT uccienoBanus coctaBui 398 836,7 poccuiickux pyOIien.
B xozne nanucanus pasaena GuHAHCOBOTO MEHEKMEHTA OTPE/IesIeHa YnCTas
tekymas crouMoctb (NPV), pasuas 348 179,65 py6.; PI =2,15; BHyTpeHHss cTaBKa
noxoaHoctu IRR=62%, cpok okymaemoctu DPPack=1,79 rona.
Takum oOpazom, MbI uMeeM pecypcoddPEeKTUBHBIA TPOEKT C BBHICOKUM

3arracomM (1)I/IHaHCOB0ﬁ IMPOYHOCTH U KOPOTKHUM CPOKOM OKYIIACMOCTH.
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6 CoumanbHasi OTBEeTCTBEHHOCTh
BBenenue

JlanHas BBIMyCKHAs KBanH(HUKAIMOHHAs paboTa MpeacTaBisieT coOoi
VICCIIEIOBATEIILCKUI MPOEKT HAa TeMY: «DKOJOTO-T€OXMMUYECKM MOHUTOPUHI B
palioHe pacmoJIOKeHUS HePTEXUMHUUYECKOTO MPEANPUATHS MO JaHHBIM H3YUYEHUs
caeroporo rmnokpoa (r. Tomck)». PabGora HampaBieHa Ha ompezeleHUE
KOJIMYECTBEHHBIX M Kaue€CTBEHHBIX IIOKa3aTeleil 3arpsi3HeHUs aTMoC(EpHOro
BO3/lyXa I10 JAHHBIM U3YYEHHS TBEPAOrO 0CAJIKA CHETOBOTIO IIOKPOBA.

Ilenp mpoBeneHUs [TaHHOTO HCCIECNOBAaHUS — OIPEACIICHUE IIbUICBOU
Harpy3Ky Ha TEPPUTOPHUIO BO3EHCTBUS HEPTEXUMHUUECKOTO MPEANPUATHS, & TAKKE
OIIpeeJICHHE MUHEPATbHO-BEILIECTBEHHOTO U 3JIEMEHTHOTO COCTaBa Mpo0 TBEPIOTO
OcaJika CHera.

[ToTeHManbHBIMUA TOTPEOUTENSIMU PE3YJIBTATOB UCCIIEIOBAHUS MOTYT OBITh
LEHTpPaJIbHbIE W MECTHBIE OpraHbl TOCYJAapCTBEHHOW BJIAcCTH, OTPACIIEBbIE
BeZOMCTBa. Takke, pe3yibTaTbl MCCIENAOBAaHUS MOTYT OBITh IPEIOCTaBICHbBI
3aMHTEPECOBAHHBIM JKUTEIISIM UCCIENYEMON TEPPUTOPHH.

B nanHOM pa3zene paccMOTpEHbI OCHOBHbIE TPEOOBAaHUS HOPMATHUBHO-
npaBoBoil 06a3pl PO k 3Tanmam uccienoBaHus, a UMEHHO: K OTOOPY M MOJATOTOBKE
npob, ux JabopaTOpHBIM HCHBITAaHUSIM U 00paboTke pe3ynpTaroB. Takike,
UCCIIeZI0BaHUs ObLIO IPOAHAIU3UPOBAHO HA MPEAMET SKOJIOTHUECKON O6€30MacHOCTH
Y PUCKaA BO3HUKHOBEHUS YPE3BbIYAHBIX CUTYALUH.

6.1 IlpaBoBble U OPraHU3aNMOHHbIE BONPOCHI 00ecneYeHnsi 0€30MaCHOCTH
6.1.1 IIpaBoBbIe HOPMBI TPYA0BOI0 3aKOHOAATEIbCTBA

Cornacio TK P® [43] Bpems, B T€4EHUU KOTOPOro pabOTHHUK IOJKEH
UCIIOJIHATH CBOM TPYOBbIE 003aHHOCTH, HE MOKET MpeBbIIATh 40 YaCOB B HEJIEIIIO.
[Ipn Takoit paboueill Henene MaKCHUMaJIbHO JOMYCTHUMAas MPOJOJIKUTEILHOCTh
CMEHBI JJIs1 pa0OTHHKA HE MOXET MPEBBIIATH & YaCOB.

[Ipu TpynoycTpoiicTBe paboOTOAATEN0 IMPEIOCTABISAIOTCS HEOOXOIUMBIE

MMCPCOHAJIBHBIC NAHHBIC pa6OTHI/IKa. Hx o6pa60TKa, XPaHCHUC W HCIIOJIB30BAHUC
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OCYIIECTBISIETCA UCKIIOYUTENIBHO B IENISIX 00eCIedeHus] COONIONEHUSI 3aKOHOB U
WHBIX HOPMATHUBHBIX MPaBOBbIX akTOB P®. JlocTynm K MEpPCOHAIBHBIM JaHHBIM
PaOOTHHUKOB JI0KEH ObITh TOJIBKO Yy CIIEUAJIBHO YIIOJIHOMOYEHHBIX Jull. [lepegaua
JAHHBIX TPETHEH CTOPOHE BO3MOXKHA TOJIBKO C MUCBMEHHOTO COTlIacus paOOTHHUKA.

Hoctyn k monaHOM wuHGOpPMAIMM O CBOUX THEPCOHAIBHBIX JaHHBIX,
WCKIIIOYCHUE, WCIPABICHUE HEBEPHBIX WJIM HEMNOJHBIX JIAHHBIX SIBISIOTCS
MIPaBOMEPHBIMU JICUCTBUSIMU PAOOTHUKA.

3apaboTHas mjiaTa KakJ0oro pabOTHUKA YCTaHABIMBACTCSI UHAUBUYAIbHO,
B 3aBHCHMOCTH OT €ro KBaJU(UKAIMK, CIOXHOCTH BBITIOJHAEMBIX pPaboT,
3aTpayeHHOTO BPEMEHU U APYTrux hakTopoB. MUHUMAIIbHAS OIlJIaTa TPY/Ja HE MOXKET
OBITh HUXE MPOXKUTOYHOTO MUHUMYMa HacesieHusl. PaboTHUKY, 3aHATHIE Ha paboTax
C BPEIHBIMU WM OMACHBIMH YCIOBUSIMH TPY/IA, & TAKXKE B MECTHOCTSIX C OCOOBIMU
KJIMMAaTUYE€CKUMH YCIIOBHSIMU, MOJTYUYalOT OIUIATy TPy/a B MOBBIIICHHOM pa3Mepe.
MuHuManbHBI pa3Mep MOBBILIEHUSI OIUIATHI TPyAa COCTaBisieT 4 TMpOIEHTa
TapudHON CTaBKM (OKJIaJga), YCTAHOBJICHHOM [JIsi PA3JMYHBIX BHUIOB paboT ¢
HOPMaJIbHBIMU YCIIOBUSIMU TPY/a.

TocynapctBo (ct. 147 TK P®) ycranaBnuBaeT rapaHTUU U KOMIICHCAIIUU 32
BpeaHble ycioBus Tpyna. K HUM OTHOCSATCS: yMeHbIIeHHE padodero BpPEMEHH,
JIOTIOJIHUTENIbHBIA OTITYCK, JIOIJIaThl U KOMIIEHCAIIMOHHBIE BBIIJIATHI, JIOCPOYHbBIN
BBIXOJl HA TICHCHUIO, 00s3aTeIbHOE CBOEBPEMEHHOE MPOBEIECHHWE MEIOCMOTPOB,
BbIJ]Jaua MOJIOKA WJIH JICUEOHOTO TTUTAHMUS.

CoruanbHOE CTPaxXOBAaHHE SIBISIETCS 00s3aTENBHBIM CIOCOOOM 3aIlUTHI
HaceneHus B Poccuiickoit @enepannn. K HeMy OTHOCSTCS CTpaxoBaHUE OT
HECUACTHBIX CJIydyaeB Ha MPOU3BOACTBE U MPO(ECCHOHATLHBIX 3a00JICBaHUN,
CTpaxOBaHHE Ha CiIy4yall BPEMEHHOW HETPYAOCIOCOOHOCTH, TEHCHOHHOE
cTpaxoBaHue U Apyrue. Lenb TaHHONW CUCTEMBI 3allUThI IpaXkaaH KOMIIEHCUPOBATh
WJIM MUHUMU3UPOBATH MOCIEACTBUSI U3MEHEHUSI MaTEPUATILHOIO WIIM COI[UATIBLHOTO

ITOJIOKEHUS TPaXKJaH B CIIy4asiX, IPELYCMOTPEHHBIX 3aKOHOAATEIbCTBOM PD.
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6.1.2 Dpronomunyeckue TpedOBAHNUS K NPABIWIbHOMY PACHOJIOKEHUIO U
KOMIIOHOBKe pado4eil 30HbI

Cormacao ['OCT 12.2.049-80 CCBT [7] HeoOXoaumMO MPaBUILHO
opraHu3oBaTh pabouee Mecto paboTHuka. Pabodee mecTo MOMKHO 00ecreunBaTh
BO3MOXHOCTb yJOOHOTO BbINOJHEHUS paboT. Ilpu BeIOOpe mONIOKEHUS
paboTatroniero Heo6xXo0AUMO YUUTHIBATH:

e  (pusmyeckyo TKECTh PaboT;

e  pa3Mmepbl paboueld 30HBI U HEOOXOJMMOCTH TEPEIBIKECHHS B HEU
paboTaroIIEero B MPOLECCE BBINOJIHEHUS PadoT;

®  TEXHOJIOTMYECKHME OCOOEHHOCTHM IIpollecca BBINOJHEHUS padoT
(Tpebyemasi TOYHOCTb JCHCTBUM, XapaKTep YepeOBaHMs 110 BPEMEHHU IMaCCUBHOTO
HaOMoIeHNs U GU3UYECKUX JEUCTBUN, HEOOXOUMOCTb BEACHUS 3aIUCei).

PaccmarpuBast pabodyro 30HY, OCHAILEHHYIO IIEPCOHAIBHBIM KOMIIBIOTEPOM
(IT9BM), nmpeabsBisitoTCs Cleayroue TpeOoBaHus:

e PabGoune mecta ¢ [IDBM B nomemeHusx ¢ UCTOYHUKAMHU BPEIHBIX
IPOU3BOICTBEHHBIX (PaKTOPOB JOJKHBI Pa3MEIIaThCsl B U30JIMPOBAHHBIX KaOMHAX C
OpraHM30BaHHBIM BO31yXO00OMEHOM.

e  DKpaH BUJCOMOHHUTOpPA JIOJKEH HAXOAUTHCS OT Va3 MOJb30BaTelsl Ha
paccrossauu He MeHee 600 - 700 Mm.

e  HeobOxomumoe nmpocTpaHCTBO JJIsl HOT: BbicoTa oT 600 MM, mIUpuHa —
He meHee 500 mMm, mTyOMHa Ha ypoBHE KoJieH — He meHee 450 MM M Ha ypOBHE
BBITSIHYTBIX HOT — HE MeHee 650 M.

e  KoHcTpykius paboyero crojia JIOJKHA OOECredyrBaTh ONTHMAJIBHOE
pa3MelieHre Ha paboueit MOBEPXHOCTH UCTIOIB3YEMOro 000pyI0BaHUS C YUETOM €ro
KOJIMUECTBAa M KOHCTPYKTHUBHBIX OCOOCHHOCTEH, XapaKTepa BBIMOIHAEMON paboThI.
[Tpu 5TOM Oy CKaeTCsl HCTIOIB30BaHUE PAOOYMX CTOJIOB PA3IUYHBIX KOHCTPYKITUH,

OTBCHAOIIMX COBPEMCHHBIM Tpe6OBaHI/IHM SProOHOMUKHU.
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6.2 IIpousBoacTBeHHas 0€30MACHOCThH

B JaHHOM pas3aciic 6y,HYT I[MPpOaHAJIIM3UPOBAHBI ITOTCHIUAJIBHO OIIACHBIC U

BpE/IHbIE MPOU3BOACTBEHHBIE (DaKTOPBI pH padbote Ha [I9BM. Ilepeuens gpakTopoB

npejacTaBicH B Tabmuie 6.1.

K BpenHsiM Mpou3BOJACTBEHHBIM (aKTOpaM OTHOCST (PaKTOpbI, BIHUSHHUE

KOTOPbIX Ha pa6OTHI/IKOB MOXXCET IIOBJICYb HX 336OHCBaHI/Ie, CHHM)XCHHC YPOBH:A

pa6OTOCHOCO6HOCTI/I HJIX OTpHUIATCIBHOC BOSHGﬁCTBHC Ha ITIOTOMCTBO.

OnacHbIMM TPOU3BOACTBEHHBIMH (paKTOpaMU HA3bIBAIOTCS  (DAKTOPHI,

CIIOCOOHBIE MPHU ONPEETIECHHBIX YCIOBHIX BBI3BIBATH OCTPOE HAPYUIEHUE 30POBbs

HJIA IIPUBOOUTD K ru0eny yeaoBeKa.

Tabnuma 6.1 — Bo3MmoxHBIE OMacHbIE W BpPEAHBIC MPOU3BOJCTBEHHBIC
dbakTopbl Ha pabounx MecTax, ucnonb3ytomux [[9BM

DaKTOpbI
(I'OCT 12.0.003-2015 CCBT)

HOpMaTI/IBHLIe AOKYMCHTBI

OTKJIOHEHHE oKa3aTeiiel
MHUKPOKJIMMATa B TIOMEIICHUN

TpeOoBanusi K OTKJIOHCHHIO I[OKa3aTeJed KiIMMaTa
YCTaHABJIUBAIOTCS B CanlluH 2.2.4.548-96
«[urnennueckne  TpeOOBaHUS K MHKPOKIAMATY

MIPOM3BOJICTBEHHBIX NOMeleHui» [35].

HeO6XOI[I/IM01"O CCTCCTBCHHOI'O 1
HCKYCCTBCHHOI'O OCBCUICHHA

[loBbiienHblit  ypoBeHb M | TpeOoBaHMsA K 3alIUTe OT IMOBBIIIEHHOTO YpPOBHS IIyMa
apyrue HeOnaronpusTHele | ycnaBnmuBatotess ['OCT 12.1.003-2014 «CCBT. Ilym.
XapaKTEPUCTUKHU LIyMa Oourue TpeboBanus GezomacHocTu [3].

TpeOoBaHust K 3alUTe OT MOBBIIIEHHOTO  YPOBHS
[1oBbILIEHHBIH YPOBEHb | DJIEKTPOMAarHUTHBIX mosiell  ycra”asBiuBaorcs ['OCT
AJIEKTPOMAarHUTHBIX MOJeH 12.1.006-84 «CCBT. DNeKTpOMarHuTHbIE oJis

panuouactoT. O0mHe TpedboBanus Oe3onacHocTny [4].
OTcyTeTBUe WM HEIOCTATOK TpeboBanmsi k ocBemeHuto ycranaBnuBarotcs  CII

52.13330.2016  «EctecTBeHHOE U  HCKYCCTBEHHOE

ocBemenue. AkryanusupoBanHas pemakmus CHull 23-05-
95» [36].

B3pLIBOHO)KapOOHaCHOCTB

TpeOoBaHus K BO3HUKHOBEHHIO TIOKapa WM B3pbIBa
ycranasmuBatorcs B ['OCT  12.1.010-76  «CCBT.
B3speiBo6e3onacHocTh. O6Imue TpedoBanus» [5].

OmnacHele u BpEIHbIC
MPOU3BOJICTBEHHBIE  (haKTOPBI,
CBSI3aHHBIE C  DIEKTPUYECKUM
TOKOM

TpeboBanus K 371€KTpOOE30MACHOCTH YCTAHABIUBAIOTCS B
I'OCT 12.1.019-2017 «CCBT Dnektpobe30macHOCTb.
OOmme TpeOOBaHUsSI M HOMEHKIIATYpa BUIOB 3alIUTHD) [6].

6.2.1 AHaJIU3 ONIACHBIX U BPEAHBIX IPOU3BOACTBEHHbIX (PAKTOPOB

Omxknonenue nokazameineu Mukpokiumama 6 nomewenuu. [Ipu padote moryT

Ha6HIOI[aTBC$I OTKJIOHCHHUS IIOKa3aTreneu MUKPOKJIMMATa:

IIOBBIIICHHAsA HJIN
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NOHIKEHHAsi TeMIlepaTypa BO3JyXa WIM IIOBEpXHOCTEeH B paboueil 30He,
OTKJIOHEHHE TIOKa3aTeleil OTHOCHUTENHHOW BIAXXHOCTU WU CKOPOCTH JBUKCHHS
BO3/lyXa, WHTEHCHUBHOCTHU TEIUIOBOTO oOiydeHus. [lapamerpsl Mukpokinmara
OKa3bIBAIOT HEMOCPEJCTBEHHOE BIUSHHE Ha CaMOYYBCTBHE YEJIOBEKAa U €ro
pabotocniocoOHOCTh. PaccMoTpuM — onTUManbHblE M JOIMYCTUMBIE  HOPMBI
napaMeTpoB MHUKpPOKIMMAaTa B pabouell 30HE MPOM3BOJCTBEHHBIX MOMEUICHUH B
XOJIOJTHOE M TEIJIOe BpeMsi To/ia TIpu paboTte cpenHei TsokecTH (Tadbmumna 6.2).
Tabnuma 6.2 — J[lomycTumble mapamMeTpbl MUKpPOKJIMMara Ha pabodmx

MecTax, ucnoiaszynmx [I[I9BM

Ilepuonx roxa Tenabii X0JI0AHBIHI

Kareropus paéor la 16 la 16
Temnepatypa Bo3ayxa, °C 23-25 22-24 22-24 21-23
Temmeparypa 20-29 19-29 19-26 18-25
noBepxHocrei, °C
OtHOCHUTEIbHAS 15-75 15-75 15-75 15-75
BIQYKHOCTh BO3/1yXa, %
CkopocTh IIBUKEHUS 0,1 0,1 0,1 0,1
BO3yXa, M/C

Kareropuu Ia cooTBeTcTBYeT paboTa ¢ MHHTEHCMBHOCTBIO 3HEepro3arpar 120
KKaJ1/4, MPOU3BOANMAs CUJISI M COTTPOBOXKIAIONIASICS HE3HAUUTEIIbHBIM (PU3UUECKUM
HaNpsHKEHUEM.

O6mas mnomans pabodero mHoMelleHus cocraBaser 42 M2, o0beM
cocrapnger 147 w3, Ilo CanlluH 2.2.2/2.4.1340-03 caHMTapHBIE HOPMBI
COCTaBIAIOT 6,5 M? iomany u 20 M° 06beMa Ha OJHOTO YenoBeka. KommuecTBo
pabounx MecT B nomemeHuu — 2. VMcxoas u3 NPUBEACHHBIX JTaHHBIX, MOXHO
CKa3aTh, YTO KOJUYECTBO pabOYUX MECT COOTBETCTBYET pa3MepaM MOMEIICHUs 1O
CaHUTapPHBIM HOpPMaM.

B nomenieHnn ocymiecTBiIsSieTCsl €CTECTBEHHAS BEHTWISALUS MOCPEICTBOM
HaJIM4YUsl JIETKO OTKPBIBAEMOI'0 OKOHHOI'O MPOEMa, a Takke ABEpHOro mpoema. Ilo
30HE JIEWCTBHUSA Takas BEHTWIALHUS ABIsieTcs o00meooMenHor. (OCHOBHOI
HEJIOCTATOK — MPUTOYHBIN BO3/yX MOCTYIAET B MOMEIICHUE 0e3 mpeaBapUTEILHON

ouncTKH U HarpeBanus. CornacHo TpedoBanusam CaunlluH 2.2.2/2.4.1340-03, 00bem

BO3ayXxa, H€O6XOHHMBIﬁ Ha OJHOI'0 4CJIOBCKA B ITIOMCIICHHUHN 0e3 ,IIOHOJIHHTGJIBHOﬁ
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BEHTUIISALIUM, JOJDKeH ObITh 6onee 40 M3 [34]. B Hamewm ciaydae 00beM BO31yXa Ha
OHOTO 4YENOBEKA COCTABIAET 73 M, U3 DTOrO ClEdyeT, YTO JIOIOJIHUTEIbHAS
BeHTWISIIUsL He TpeOyerca. [lapaMeTrpbl MHUKpOKIMMAaTa MOJJACPKUBAIOTCS B
XOJIOJTHOE BPEMsI I'0/Ia 3a CYET CHCTEM BOJISTHOTO OTOIUICHUSI C HArPEeBOM BOJIBI JI0
100°C, a B Temioe BpeMs rojia — 3a C4eT KOHAUIUOHUPOBAHHUS.

HopMmaimm3zanuss METEOpOJIOrHYECKUX YCIOBUN MPOU3BOJICTBEHHOW CpEbl
SBIIAETCS CIIOCOOOM KOJIJIEKTUBHOM 3alllUThl PabOTHUKOB. B maHHBINA mpolriecc
BXOJUT YCTAaHOBKAa BEHTWISIIIUU, OTOIJICHUS U KOHJUIIMOHUPOBAHUS B paboueit
30He. OT TEIUIOBOTO H3JIYYCHHS HEOOXOAMMa 3alldTa PACCTOSHUEM, ITyTeM
nepeBoJia YNPaBJICHUS B JUCTAHIIMOHHBIA BHUJ C TOMOIIBI0O MEXaHU3AIUU U
aBTOMAaTHU3allUd TPOU3BOJCTBEHHBIX MPOIECCOB. Takxke, CIOCOOOM 3alUThI
ABIIAETCS  O0ecreyeHue ONTUMAbHOTO pexkuma paboTel. K cpenctBam
WHJVBUAYAJIbHONW 3allUThl OTHOCSTCA CHElualibHas OJeXJaa, O0yBb, CpPEICTBa
3aIUTHI PYK, TOJOBBI, JIMIIA U TJ1a3.

Tosvluennsiti yposensv wyma. OMHUM U3 HauOoliee pacIpOCTPAHCHHBIX B
MPOU3BOJICTBE BpEIHBIX (akTopoB sBisercss ImyM. OH co3maercss paboyum
o0opynoBaHUEM, TPEOOPA30BATENIMU HANPSHKEHUS, pAaOOYMMHU JIaMITaMH JTHEBHOTO
CBETa, a TAKKE MPOHUKAET CHAPYKH.

OCHOBHBIM HMCTOYHUKOM IIymMa B TOMEIICHHUH SIBISIOTCS BEHTUJISTOPHI
OXJIQXK/ICHUSI KOMITBIOTEPHON TEXHUKHU. YPOBEHb IIyMa BapbUpyeTcs oT 35 o 42
nbA. Cormacno CanlluH 2.2.2 /2.4.1340-03, npu BEINOJTHEHUN OCHOBHBIX PabOT Ha
[I9BM ypoBeHb nryma Ha pabodyeM MeCTe He TOJDKEH mpeBbimath 82 1bA [34].

XapakTepUCTUKOM TOCTOSTHHOTO IITymMa Ha pabouyux MecTaxX SBIISIFOTCS
YPOBHU  3BYKOBOTO  JaBjieHuss B b B OKTaBHBIX  MOjocax €O
cpeaHereoMmerpuueckuMu yactoramu 31,5; 63; 125; 250; 500; 1000; 2000; 4000;
8000 I'w.

[ToBbllIEHHBIN ITyM Ha pabo4YeM MECTE€ OKa3bIBAa€T BPEIHOE BIIUSIHUE Ha
OpraHu3M pa0OTHHKA B IIEJIOM, BBI3bIBas HEOIAronmpusTHbIE HU3MEHEHUS B €rO
opraHax u cuctemax. J[iurenbHOe BO3IEUCTBHE TAKOTO IIyMa CIIOCOOHO MPUBECTU

K Pa3BUTHIO y paOOTHUKA IOTEPHU CIIyXa, YBEIUUYCHHUIO PHUCKA apTepHATbHON
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THIEPTEeH3MH, 00JIE3HEN CEePIeUHO-COCYANCTON, HEPBHOM cucTeMbl U Ap. [Ipu aToM
crenuPuIecKuM KIMHUYECKUM MPOSIBIICHUEM BPEIHOTO JEHCTBUS IIyMa SIBJISIETCS
CTOWKOE  HapyleHue  ciyxa  (TyroyxocTb),  paccMaTpuBaeMoe  Kak
npodeccuoHalbHOe 3a00IeBaHueE.

[Ipu 3HaYeHMSIX BBILIE AOMYCTUMOTO YPOBHSI HEOOXOAMMO MPEAYCMOTPETh
cpenctBa uHAMBUAYyanbHOU 3amuThl (CU3) M cpeacTBa KOJJIEKTHMBHOM 3aIlIUTHI
(CK3) ot mryma.

CpencTBa KOJUIEKTUBHOMW 3aIUTHI:

»  yCTpaHEHWE TIPHYUH IIIyMa WIH CYIIECTBEHHOE €ro ocliabjicHue B
UCTOYHUKE 00pa30BaHUs;

> M30JSIUS. MCTOYHUKOB IlIyMa OT OKpYXKaroleld cpenbl (MpUMEHEHHE
[JIYIIATENIEH, SKPAHOB, 3BYKOMONIOMIAIOIINX CTPOUTEIBHBIX MaTepUaliOB);

> NPUMEHEHHE CPEJACTB, CHIDKAIONIMX IIyM M BUOpalyMi0 Ha MyTH HUX
pacnpoCTpaHEHHUs.

CpencrTsa HHIUBUAYAIBHOM 3aLIUTHI:

> MPUMEHEHUE CIELOJIEK bl U 3AIUTHBIX CPEJCTB OPraHOB CIyXa: HAYyLIIHUKH,
Oepyiu.

llogviuennvlli  ypogensb I1eKMpOMACHUMHO20 u3ayyeHus. VICTOUHHKOM
JIEKTPOMAarHUTHBIX M3JIyYEHW B HalleM cilydae sBIArOTCS auciuien [1OBM.
MoHuTOp KOMIIbIOTEpPA BKJIOYAET B Cce0s M3IY4YEHUS PEHTTCHOBCKOM,
yibTpaduoaeTOBOM M HMH(QpaKpacHOM 00y1acTh, a TakXke MIMPOKUH Iuana3oH
AJIEKTPOMArHUTHBIX BOJIH JIPYTHX YaCTOT.

Cornacuo CanlluH 2.2.2/2.4.1340-03 HanpsKeHHOCTD 3JIEKTPOMArHUTHOTO
NOJIA MO 3JEKTPUYECKON COCTaBIAIOMEH Ha paccTossHUM 50 ¢cM OT MOHUTOpa He
JIOJDKHA MpeBwImaTh 25 B/M B qnanazone ot 5SI'n no 2xI'1, 2,5 B/M B inanaszone ot
2 10 400x[ 1. [T1OTHOCTH MarHUTHOTO MOTOKA HE JIOJIXKHA MIPEBBIIIATH B JUANIA30HE
ot 5 'y 1o 2 k['11 250 1T, u 25 uTn B nuanazone ot 2 g0 400 xI'11. [ToBepXHOCTHBIN
3JIEKTPOCTATUYECCKHIA MOTEHIMA He A0JbKeH npeBbiath S00 B [34].

MakcuMallbHO JOMYCTUMBIE TapameTpbl AJIEKTPOMAarHUTHOTO TOJA B

3aBUCUMOCTH OT paumamnaszoHa d4actotbl corimacHo ['OCT 12.1.006-84 CCBT
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npejcTasicHbl B Tabmure 6.3 [4].

Tabnuna 6.3 — JlonmycTrMbIe 3HAYCHHUS SJICKTPOMArHUTHOTO U3yucHHs [4]

[IpenenpHbIe 3HAYCHMS B IUANIA30HAX YACTOT,
ITapame Ml
pametp ot 0,06 o 3 o1 0.06 10 3 cB. 30
oA 110 300
Enpn, B/m 500 300 80
Hon, A/m 50 - -
OHEng,
(B/m)-u 20000 7000 800
OHHmp,

B xone pabotel ucnonb3oBanack [I9BM Tuma «Lenovo ThinkCentre» co
CIIEIyIOUMMHU XapaKTEPUCTUKAMH: HAMPSHKEHHOCTh 3JIEKTPOMArHUTHOTO IOJIS
2,5B/M;  moBepxHOCTHBIN  moteHIMan coctaBiasier 450 B (ocHOBBHI
nporuBonokapHo 3amutsl npeanpustud ['OCT 12.1.004 u T'OCT 12.1.010-
76) [5].

[Ipy AIUTENHHOM MOCTOSIHHOM BO3JIEUCTBUU 3JIEKTPOMAarHUTHOIO MOJIS
pPaIMovYacTOTHOTO JAuamna3ona mpu padore Ha [IDBM y yenoBeka MOTYT BO3HUKATh
CEpJIEYHO-COCYIUCTHIE, PECIIUPATOPHBIE U HEPBHBIE PACCTPOMCTBA, FTOJIOBHBIE 00N,
YCTAJIOCTh, YXYJIIEHUE COCTOSHUS 300pOBbs, TMNOTOHUA. TemnoBoil 3ddext
AIIEKTPOMArHUTHOTO TOJIsI XapaKTEpHU3yeTCsl YBEJIWYEHUEM TeMIlepaTyphl Tea,
JIOKaJIbHBIM CEJICKTUBHBIM HAarpe€BOM TKaHEU, OpraHoB, KJIETOK 3a CUET Nepexojia
AIIEKTPOMArHUTHOTO MOJISl B TEIJIOBYIO SHEPTHIO.

[TpenenpHO HomycTuMbie ypoBHH 00mydeHus (mo TOCT 54 30013-83):
> 10 10 MmxBt/cm?, Bpemst paboThI § 4acoB;
> ot 10 1o 100 MxBT/cM?, BpeMst paboThl He Golee 2 9acoB;
> or 100 go 1000 MxBt/cMm?, Bpems paboTel He Gosee 20 MMH. IIPH YCIOBHMU
MOJIb30BaHUS 3aIIUTHBIMU OYKAMH;

K o0muM u MHIUBHUIyaIBHBIM CPEICTBAM 3aTUTHI OT JIEKTPOMArHUTHBIX
II0JIEW OTHOCSITCSI KPAHBbI, BBIIIOJHEHHBIE U3 METAUIMYECKUX MATEPUAIIOB, OJIEKIA
(xanatbl, (apTykKu, KOMOMHE30HbI, KOCTIOMbI), MU3TOTOBJIEHHAs M3 OTpaKarolleu

MGT&J’IJ’IHBHpOB&HHOﬁ TKaHI/I); 3alIUTHBIC OYKM W HMUTKH, ITOKPLITHIC TOHKOM
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TOKOIIPOBOASIIEH IIEHKOM.

Omcymcmeue uau HeOOCMAamox ecmeCcmeeHHO20 U UCKYCCHGEEHHO20
oceewenus. B TeMHOE BpeMs CYTOK, a TAK)KE B 3aKPBITHIX IOMEIIEHUAX CBETA MOKET
OBITh HEJOCTATOUHO. B CBSI3U C 3TUM NpUMEHsETCs UICKYCCTBEHHOE ocBelleHue. Ot
YPOBHSI OCBEIIEHHOCTH 3aBHCHUT 3pEHHE paOOTHHKA, €ro CONPOTUBISAEMOCTh
yCTaJoCTU U Harpy3kaMm. CpelHsis TOpU30HTaIbHASI OCBEIIEHHOCTh B KAaOMHETax U
o(puCHBIX TOMELIEHUsX AOKHA ObITh He MeHee 300 nk. B pasnuusbIX Lexax u
TEXHUYECKUX MOMEIIECHHUAX OCBEIIeHHOCTh Bappupyercs or 100 mo 300 nk. [lpm
IPOBEJCHUH 3eMJIIHBIX paboT — He MeHee 10 ak. OcBelmeHHOCTh JOKHA ObITh
PaBHOMEPHOM, 0€3 CIIETISIIETro JeHCTBUS.

TpedoBaHUA K OCBENIEHUIO HA Pa00UYnUX MecTax, 000pyaoBaHHBIX [IDBM:

PaGouune cTonel ciemyeT pasMmelmiatb TakuM oOpa3oM, YTOObBI MOHHUTOPHI
ObUIM  OPUEHTHUPOBAHBI OOKOBOW CTOPOHOM K CBETOBBIM IpOE€MaM, YTOOBI
€CTECTBEHHBIN CBET MaJaJl IPEUMYIIECTBEHHO ciieBa. VICKyCCTBEHHOE OCBEILIEHUE B
noMemeHusx g skcrmryarauun [I9BM  1omKHO OCYIIEeCTBISITBCA CUCTEMOM
oOLIEro paBHOMEPHOTO OCBEIIECHMs. B MpPOU3BOACTBEHHBIX U aIMUHHCTPATUBHO-
OBITOBBIX MOMEIICHHUSIX B CIy4asX MPEUMYIIECTBEHHOW padOTHI C JOKYMEHTaMH
ClIelyeT TMPUMEHATh CUCTEMbl KOMOWHHMpPOBAHHOTO OcCBelleHus (K oOiemMy
OCBELICHUIO  JIONIOJIHUTEIBHO  YCTAHABIMBAIOTCA  CBETWIBHUKM  MECTHOTO
OCBEUIEHUS, TPEHA3HAUYCHHBIE JJIs1 OCBEILICHHS 30HbI PACTIOJIOKEHUS JOKYMEHTOB).

OcCBELIEHHOCTh HAa TMOBEPXHOCTU CTOJIa B 30HE pa3MelieHus pabodero
nokymeHTa aobkHa 661k 300 - 500 ik, OcBemieHre He TOJDKHO CO37aBaTh OJIMKOB
Ha MOBEPXHOCTH 3KpaHa. OCBEHIEHHOCTh MOBEPXHOCTU 3KpaHa HE JOJKHA ObITh
6onee 300 k.

B kayecTBe MCTOYHHMKOB CBETA MPU MCKYCCTBEHHOM OCBEIICHUU CIEAYET
MIPUMEHSTh MPEUMYILIECTBEHHO JTFOMUHECLIEHTHBIE JamIlbl Tumna JIb 1 KOMIakTHbIE
momuHecuenTHbie Jamnel (KJIJI). Ilpu ycTpoilcTBE OTpa)K€HHOrO OCBEILICHHUS B
IIPOU3BOICTBEHHBIX u aJIMMHHUCTPATUBHO-00IECTBEHHBIX ITOMEILEHUX
JIOIIyCKAeTCsl MPUMEHEHNE METAJUIOTAIIOTEHHBIX JIaMIl. B CBETUIIBHUKAaX MECTHOTO

OCBCHICHUS JOITYCKACTCA IPUMCHCHUEC JIaMIT HAKaJIMBAHWsA, B TOM YU CJIC I'aJIOT'CHHBIX.
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B3puvisonooicapoonacnocms. Onacubie (hakTOPhI TOKapa — IIaMs U HCKPBI,
TEIJIOBOM TIOTOK, TOBBIIICHHAS TEMIIEpaTypa OKPYIKAIOMIeH Cpe/Ibl, TIOBBIIICHHAS
KOHIIGHTpAIUsl TPOIYKTOB TOPEHHUS, IMOHWKEHHAS KOHIICHTPAIUS KHUCIOPO/a.
[Tocnme mokapa MOXKET MPOU30WTH B3PBIB, KOTOPHIM TaKKe SBISCTCS OMACHBIM
MIPOU3BOJICTBEHHBIM (PAKTOPOM.

Bo3zneiicTBue miaMeHH Ha YEIOBEKA MOXKET NMPUBECTH K TEPMUUYECKOMY
oxory. [loBbIlIeHHas TeMITEpaTypa BbI3bIBACT 0’KOTOBBIC TTOPAKECHUS JTBIXaTEIBHBIX
MyTe M KOXHU 4YeJIOBeKa. TOKCHUYHBIE MPOMYKTHI TOPEHHUS OTPABIISIOT YEIOBEKa
OKCHUJaMH YTJIEpO/ia U IPYTUMH COSAMHEHUSMU, BBI3bIBAsI KHCIOPOIHOE TOJI0IaHNE
— T'OJIOBHYIO 00J1b, CJTA00CTh, TOJIOBOKPYKEHUE, U MPU JJIUTCIIBHOM BO3JICHCTBUM
MIPUBOJINT K IMOTEPE CO3HAHMS M THOEH YeIOBEKa.

OnacHble (akTopbl B3pbIBA: yAapHas BOJIHA, TUIaMs, OOPYLIMBAIOIIHUECS
KOHCTPYKITUH, BBIICIISIONIMECS BPEIHbIC BemlecTBa. [IpoTHBOMEHCTBHE TOKapam
OCYILIECTBIISIETCS B Mpoliecce 00ecredeHnst MoKapHoil 6€30MacHOCTH.

[Tomemenue 1Mo CTETEHU TOKAPOOTIACHOCTH OTHOCUTCS K Kiaccy B-4, Tak
KaK B HEM OTCYTCTBYET BBIJICJICHNE TIBUIA U BOJIOKOH BO B3BEIIICHHOM COCTOSTHUH.

BosnukHoBenue mokapa npu pabdote ¢ [IOBM moxeT ObITh BBI3BAHO
dakTopamMu Kak 3JICKTPUYECKOT0, TaK U HEIJECKTPUUCCKOTO XapakTepa. [IpuauHsb
BO3HHKHOBEHUS TI0’Kapa HEJIEKTPUIECKOTO XapaKTepa: HEOCTOPOKHOE 0OpaIeHne
c orHeM (KypeHHUE, OCTaBJICHHbIE 0€3 MPUCMOTpa HarpeBaTeIbHbIE MPUOOPHI,
WCIIOJIb30BAaHUE  OTKPBITOrO  OTHsI). [IpWYmMHBI  BO3HWUKHOBEHHS  TOKapa
AIIEKTPUUECKOTO XapaKTepa: KOPOTKOE 3aMbIKaHUE, TIEPETPY3KHU M0 TOKY, HCKPEHUE
U DJICKTPUYECKHE TyTH, CTATUICCKOE JICKTPUUYCSCTBO M T. TI.

JIiss okanwu3anuy WM JTUKBUIAIMKM 3arOpaHus HAa HadalbHOW CTaauu
UCIIOJIB3YIOTCSl TIEPBUYHBIE CpEACTBA TMOXKapoTyiieHus. [lepBuyHbIe cpeacTBa
MOXKAPOTYIICHUSI OOBIYHO TPHMEHSIOT 10 NMPHUOBITUS MOXapHBIX. K MepBUYHBIM
CPEIICTBAM TOXAPOTYIICHHUSI OTHOCSATCS BCE BBl MEPEHOCHBIX OTHETYIIUTEICH,
000OpyZI0BaHUE TOXKAPHBIX KPAHOB, SIIIMKUA C TMOPOIIKOBBIMH COCTaBaMu (TIECOK,

MIEPJIUT), a TAKKE OTHECTOMKHE TKaHU (acOECTOBOE MOJIOTHO).
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TpeboBaHKA K IEPCOHAIY HA paOOYHUX MECTaAX:

o PabGotHuku nomyckaroTcs K paboTe TOJIBKO IMOCJE MPOXOKACHUS 00ydeHUs
Mepam mnoxapHoi Oe3zonacHocTH. OOyueHue pabOOTHUKOB MeEpaM MOXKApHOU
0€30MacHOCTH  OCYIIECTBISIETCS  IyTEM  MPOBEACHHUS  MPOTHUBOIOXKAPHOTO
WHCTPYKTAKa U MPOXOKICHUS TIOKAPHO-TEXHUUECKOTO MUHUMYMa;

. Best TeppuTOpHst MOCTOSTHHO CONEPIKUTCS B YMCTOTE M mopsiake. Mycop u
JIpYTUe OTXOJIbl JOJIKHBI YOUPaThCs;

o 3anpemiaercss KypeHue Ha Tepputopuu. Kyputhb pazpemaercs TONbKO B
OTBEICHHBIX MECTaXx JJIs KypeHUs;

. 3anpeniaeTcss MPUMEHATh Il OCBELIEHUs (akenbl, CBEYH, KEPOCHHOBBIC
dboHapu U Apyrre UCTOYHUKHU OTKPHITOTO OTHS,

o HarpesarenbHbie mpuOOpH, HE OCHAIEHHBIE aBTOMATHKOM, OCTaBIsATH Oe3
IPUCMOTpA 3aIPELICHO;

o [lo oxoH4YaHuMM pabOThl OTBETCTBEHHBIE 3a MOXKAPHYIO O€30MaCHOCTb
OCMaTpPHUBAIOT MIOMEIIEHUE, TEPPUTOPHUIO.

K onacHbeiM (pakTOpaM MOXKHO OTHECTH HAJIMYUE B MOMEIIEHUU OOJBLIOTO
KOJIMYECTBA amnmaparypbl, HCIOIB3YIOMENH OAHO(A3HBIN AIEKTPUUYECKUN TOK
Hanpspkenuem 220 B u wacroroit 500,

JUis mpe1oTBpaIieHus 3JEKTPUUYECKUX TpaBM paOOTHHKA B IIEPBYIO OUEPEIb
HEOOXOMMO  PEryjisipHO OOCIY>KHMBAaTh JICMCTBYIOIIME DIIEKTPOYCTAHOBKH,
MPOBOJUTH CBOCBPEMEHHBIH PEMOHT WM TpoQuiIaKTHUeCKHue padoThl. Mephl Mo
00ECTIEYeHHNIO AJIEKTPOOE30MACHOCTH 3aBUCIT OT KAaTErOpUH MPOU3BOJICTBEHHOTO
nomenieHus. [lopakeHue >SIEKTPUYECKMM TOKOM 4Yallleé BCEro HAacTylaeT Mpu
HEOPEKHOM 00paleHUH ¢ MPUOOPaMH, MPU HEUCTIPABHOCTH 3IEKTPOYCTAHOBOK UITU
MIPU UX HOBPEXKICHUHU.

Kaxnomy paboTHHKY HEOOXOAMMO 3HaTh CHOCOOBI OKa3aHUs TEPBOM
MEIUIIMHCKOW TOMOIIM TMpU TMOPAXKEHUU DICKTPUYECKUM TOKOM. Pabouue
MOMEIICHHS] JOJKHBI OBITh YKOMIUJICKTOBAHBI MEIUIIMHCKOW anTeuyKOW st

OKa3aHUusA HepBOﬁ ITOMOIIIH.
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Jjist 0cBOOOKIEHUS TOCTPAAABIIETO OT TOKOBEAYIIUX YacTe HEOOXOIUMO
WCIIOJB30BaTh  HEMpOBOsIME Marepuaibl. Eciu  mociie  ocBOOOXKACHUS
MOCTPaJaBUIEr0 M3-TOJ] HANpPsDKEHUST OH HE JBIIIUT WKW JblXaHue ciabdoe,
HEOOXOJMMO BBI3BaTh OpHUragy CKOpPOW MEIUIMHCKOM TIOMOIIM W OKa3aTh
MOoCTpaJaBIIeMy JOBPAaY€OHYIO METUIIMHCKYIO TIOMOIIb:

o o0ecrneunTh JOCTYH CBEXKET0 BO3yXa (CHAThH C TOCTPAJAABIIETO CTECHSIOIIY IO

OJIEK]ly, PACCTETHYTh BOPOT);

o OYHCTHUTH JIbIXaTEIbHBIC ITyTH;

o NPUCTYIIUTh K HWCKYCCTBCHHOM BEHTWIAIMH JIETKUX (MCKYCCTBEHHOE
JIbIXaHUE);

o B clTydace HE0OXOUMOCTH IMIPUCTYIIUTh K HEMPSMOMY MacCaxKy cepiia.

JIro0oi seKkTponpudop JOJKEH ObITh HEMEIJIEHHO 00ECTOUCH B CIIyYae:

L BO3HUKHOBCHHUSA YI'PO3bI )KU3HU UJIN 3A0POBBIO YCIIOBCKA,

L IMOABJICHUA 3allaxad, XapaKTCPHOro AJIsd FOpHI].ICﬁ U300 1H UK I1J1aCTMACCHI,
L IIOABJICHHS AbIMAa WJIW OT'HA,

L4 IMOABJICHUA UCKPCHUA

L O6Hapy}KeHI/I$I BHUIUMOI'O MOBPCKACHUA CHJIOBBIX Ka0enen nIn

KOMMYTAIIMOHHBIX YCTPOUCTB.
JIist 3a1UThl OT MOPAKEHUS DJIEKTPUUECKUM TOKOM Hcnoib3yor CU3 u
CK3. CpeacrTsa KOIIEKTUBHOM 3aIUTHI:

o 3a3eMIIEHHE DIIEKTPUYECKOr0 000PYJOBAHNUS;

o Hcnons3oBaHue MUTOB, 0aphepoB, KIETOK, IIUPM, a TAKXKE 3a3€MIISIIOIIUX U
IIYHTUPYIOIIUX IITAHT, CIICIIMAIBHBIX 3HAKOB U IJIAKATOB;

o 3aHyJ€HUE UCTOYHUKOB HAMPSIAKECHHUS;
o [IpumeneHue pa3ienuTenbHbIX TPAaHCHOPMATOPOB.

CpencrBa MHIMBUAYAIBHOW 3alllUThI: MCIOJIB30BAaHUE AMAIICKTPUUYECKHUX
[IEpYaTOK, H30JUPYIOIIMX KJIEWEW W IITaHI, CJIECAPHBIX HWHCTPYMEHTOB C
M30JIMPOBAHHBIMU PYKOSITKAMH, YKa3aTeJIU BEIMYMHBI HAPSHKEHUS, KaJlOIIH, OOTHI,

IMoACTaBKU N KOBPHUKMH.
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6.2.2 PacueT cucTeMbl HCKYCCTBEHHOTO OCBEIIleHUS
JIns OIEHKH COOTBETCTBHUSI MapaMETPOB OCBEIICHHOCTH TOMEIICHHUS C
HOPMAaTUBHBIMU JIOKYMEHTaMU OBbLIT TPOW3BEACH pacdeT OOIIero paBHOMEPHOTO

ocBellleHus] padouelr 30HbI. (OCHOBHBIE pacueTHbIE NApaMETpPbl YKa3aHbl B

Tabnuie 6.4.
Tabnuna 6.4 — OCHOBHBIE MapaMETPhI JIJIsl pacueTa CUCTEM OCBEIICHUS
Pacuernsiil napamerp 3HaueHue ®dopmyna pacuera
[IBJI MO1mHOCTBIO
Tumn cBeTUIHHUKOB o
2x40BT
BricoTa noMelleHus H, m 3,5
IupuHa momenieHus B, m 7
JIAMHA HOMEILEHUS A, M 10
2

[nomaas HoMeNeHHUs S, M 70 A*B
PaccrosiHre CBETHIIBHUKOB OT

he, M 0,5
MEPEKPBITUS
BricoTa cBeTHIIbHUKA HAJI TOJIOM hn, M 3,0 H - he
BricoTa paboueii moBepXHOCTH HAJT hpn, M 0.7
IOJIOM
BeicoTa cBeTHIBHUKA HaJ| pabodeit h, M 2.3 ho — hpn
MTOBEPXHOCTHIO
Paccrostare Mex Iy coceTHUMU L.w 3,45
CBETHJIbHUKAMU WITH PSAIaMU
Paccrosinue ot kpaliHuX LM 115 L/3
CBETWJILHUKOB WU PSIJIOB JIO0 CTCHBI
Jnuna ceetunbHuKa [1BJI lcs, M 1,23 CrnipaBouHO

HNHTerpanbHbIM KPUTEPUEM ONTUMAJIBHOCTH PACIOIOKEHUSI CBETHUILHUKOB
apisieTcss BenumumHa A = L/h, xapakrtepusyromass Haubojee BBITOJHOE
OTHOCUTEJIBHOE PACCTOSHHE MEXIY CBETUIbHUKAMH. YMEHBIIIEHUE TOKa3aTess A
YIOpPO’KAaeT YCTPOWCTBO U OOCIY)XHMBaHUE CUCTEMbI OCBEIICHHS, a YpEe3MEPHOE
YBEIIMYEHUE BEAET K PE3KOM HEPABHOMEPHOCTH OCBEIIEHHOCTHU

OnTuManbHBIN OKa3aTeab A I cBeTHILHUKOB [IBJI = 1,5 M.

Paccrostnne mexny cBetunbHuKaMu L onpenensercs kak: L=2A * h m.

OnrtumanbHOE paccTosiHue [ OT KpalHero psia CBETWJIBHUKOB /10 CTEHBI

PEKOMEHIyeTCSsl IPUHUMATh paBHbIM L/3.
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KonuuecTtBo pPAIOB CBCTHJIBHUKOB C JIIOMHUHCCOCHTHBIMH  JIaMIIaMHU

onpenensiercs no Gopmyie:

2 2
(B—%L) (7 — £3,45)
3t UV 733%)

—I 345 +1=236

npsag =

I'’IC Npsxg — KOJIMYCCTBO PAOOB, B - IMUpHUHA IIOMCIOCHUA, M, L - PacCTOAHUC
MCXKAY psaaaMu CBECTUIIbHHUKOB, M.

KonnyecTBO CBETHIILHUKOB C JIOMHUHCCIOCHTHBIMH JIaMIIaMHU OIIPCACIIACTCA 110

bopmye:

(A-%1) (10-2345)

Mee = 7405 1,23+05

=42=4

TJI€ Nes — KOJIMUECTBO CBETUIILHUKOB B PSIAY; A — JUTMHA TTOMEIICHUS,

M; les — ITTMHA CBETHIIBHUKA, M.

OO01miee KOMWYECTBO CBETHJIBHHUKOB C JIIOMHHECIICHTHBIMH JIAMIIAMH B
MOMEIIECHUH ONpeesseTcs o hopmye:

N=Npspz *nz=2*4=8

rie N — o011ee KOJIM4eCTBO CBETHIIBHUKOB; Npsy — KOJIMUECTBO PSIIOB; Neg —

KOJINYECTBO CBETUIILHUKOB B PSITY.
Ha pucynke 6.1 npeacrtaBieHa BU3yaln3alus pa3MeICHUs CBETUILHUKOB B

pa6oqu MOMCIICHNHN COITIACHO IMPOBCACHHBIM PACUYCTaAM.
l,tS

(— 1,15 «Q» 2,31
2,24

} 10 1

PucyHnok 6.1 — Cxema pa3MeleHns CBETUIIBHUKOB B IOMEIEHUN TS
JIFOMUHECLICHTHBIX JIAMII.
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Jist manpHeHImmX pacdy€ToB TpeOyeTcss HAWTH HMHACKC TMOMEIIEHUsS II0

dbopmyre:
s 70
T h(a+B) T 25010+ 7)

= 1,65

3HadyeHus KOdPPUIIMEHTA UCIIOJIb30BaHUSI CBETOBOI'O MOTOKA CBETHJIBHUKOB
JUIsl HanOoJiee YacTO BCTPEYAIOLIUXCA COYETaHM KOA((UIMEHTOB OTPAaKE€HUS U
MH/IEKCOB MOMEIIEHUS MPUBEACHbI B Tabiuie 6.5, cpeau KOTOPBIX OIMpeaessuics
OMmKalIIMiA K TOJTy4eHHOMY 3HAUCHUIO MHAeKca oMeneHusa. CocTosHue MoToJKa
B pabo4yeM MOMEUIEHUU — YUCThIM OETOHHBIN, @ CTEH — OETOHHBIE C OKHAMH.

Tabmuma 6.5 — KoaghumueHTs NCIoIb30BaHMUs CBETOBOIO IIOTOKA CBETHIIHHUKOB C
JFOMHUHECICHTHBIMU JIaMIIaMH

Tun cBeTHUIBHUKA Ol m O1J1
Pn, % 50 70
Pc, % 30 50

i Koaddumment ucnonszoBanus, %
1,5 52 56
1,75 55 58

Pacuér cBeTOBOIrO MOTOKA MPOU3BOAUTCS 1O (hopMmyIie:

B EH*S*KS*Z_150*70*1,5*1,1
B N * 1 B 8% 0,58

= 2987 M.

I'ne, En — HopmaruBHasa ocBeniéHHocts o CIT 52.13330.2016 [36], a1k (B
ciydyae pabouero nomemeHusi — 150 nk, kak s paOOT cpeAHeil TOUHOCTU TpH
IPOAOIDKUTENIEHOCTH 3PUTEIBHON pabOThl PU HANPABICHUH 3PEHUS Ha PabOUyIo
noBepxHoCTh Oomee 70%);

S — IIOIIAL OCBENIAEMOTO IIOMELIEHHS, M,

K3 — xoa¢pduuuent 3amaca, ydMTHIBAIOIIMHA 3arpsi3HEHUE CBETHJIbHUKA
(MCTOYHMKA CBETa, CBETOTEXHUUYECKOM apMaTypbl, CTEH U Ip., T. €. OTPaKAIOIIUX
MOBEPXHOCTEH), Hamuuue B arMocdepe mexa IbIMa, MbUTH (IS TOMEIIEHUN C

MaJIbIM BBIJICJICHUEM TIbLIH — 1,5);
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Z — xod(pPuimeHT HepaBHOMEPHOCTH OCBEIICHUS (IS JTIOMHUHECIICHTHBIX
aamm — 1,1),

N1 — 9uCiI0 JaMIl B TTIOMEIIICHNH,

N — K03 PUITMEHT UCTIOIB30BAHMS CBETOBOTO MOTOKA.

Jlanee mOoMydeHHOE 3HAUEHHWE CBETOBOTO TIOTOKA CPaBHUBAETCS CO

SHAUCHUAMHU  XAPAKTCPHUCTHUK  PaACIIpPO CTpaHéHHLIX JIOMUHCCHOCHTHBIX  JIAMII

(Tabnuua 6.6).

Tabnuua 6.6 — OCHOBHBIE XapaKTEPUCTUKH JIIOMUHECIIEHTHBIX JIAMIIT

MomHocTs, | Hanpsixkenue CBCTOBO MOTOK, 1M
Br B cetH, B JI1 JIXBb JIb JITB
20 127 880 1020 1060 1060
30 220 1650 1940 2020 2020
40 220 2300 2700 2800 2850

bawxainuMm 3HaYeHHEM OKa3bIBAaIOTCs 3HAUCHUS I cBeTWIbHUKOB JITh
MontHOCThIO 40 BT npu Hanpspkenun cetn 220 B.

Tenepp ciienyeT MNPOBECTH IIPOBEPKY IOJIYYEHHOTO 3HadeHus. Ecim
HEOOXOJUMBIN TOTOK JIaMIbl OyIeT BBIXOJUTH 3a TpeAeibl Jauama3zoHa (—
10...+20 %), To HEOOXOAMMO CKOPPEKTUPOBATH YUCIIO CBETHIILHUKOB JTUOO BHICOTY

MOJIBECAa CBETHUIIHHUKOB.
—10% < (®n.crang—dn.pacu)/dDn.crang * 100% < 20%,
MOCJI€ PEIICHUS] HEPABEHCTBA MOTyYaeM:
—10% < 4% < 20%.

HepaBeHCTBO BCPHO, CJICOAOBATCIIBHO, MCHATH HX KOJIHWYCCTBO HC HYKXHO H

MOKHO MIEPEUTH K pacy€Ty MOIIIHOCTH BCEl OCBETUTEIBHON CUCTEMBI MO (hopmyie:

P=N *pn=28 x40 =320 Bt.
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6.3 Jxosornyeckasi 0€30NMaCHOCTH

B xone mpoBeneHus 1oyieBoro 3Tana uccie0BaHus HEraTUBHOE BO3/ICHCTBHE
Ha OKPYKAIONIYI0 cpely MUHUMAaJIbHO. Ha mabopaTtopHOM M KamepaabHOM dTarax
paboT MPOUCXOTUT 0Opa3oBaHHME OTXOAOB V Kiacca OMAaCHOCTH — MPaKTUYECKH
HEOTACHBIX IS JKHUBBIX CYIIECTB M MPUPOTHOW cpeapl. K Takum oTxomam
oTHOCATCS: Oymara oucHasi, KapToH, OyMa)kHbIE€ (UIBTPBI, MyCOp U3 O(PHCHBIX
MOMEIIIeHU U Jp. Brigaua macrmopToB Ha TaKUe OTXOJbI HE TPOU3BOIUTCS.

YTunuzanus oTxonoB V Kjlacca OmacHOCTH MPOUCXOIUT IyTEM MepeIadu uX
PErHMOHANILHBIM OmepaTopaM Mo oOpaiieHuio ¢ otxonaMu. OTXO/bI, KaK MPaBHIIO,
3aXOpaHMBAIOTCS HAa CIEHHUATM3UPOBAHHBIX MOJUTOHAX, HO TaKXe MOTYT OBbITh
nepepadoTaHbl ¥ UCIIOJIB30BAHBI TOBTOPHO.

[Tomumo 0TX0MI0B, B X071 PabOTHI OyIyT 0OPa30BHIBATHCS B HE3HAYUTEIIBHBIX
KOJIMYCCTBAX OBITOBBIC CTOYHBIC BOJBI. [JTABHBIM HMCTOYHHKOM CTOYHBIX BOJI
SBIISIETCS. MOWKa 00OPYIOBAaHMS M MIPUCIIOCOONIEHUH I aHanm3a u oToopa nmpoo. K
TaKUM TPHUCTIOCOONICHHUSIM OTHOCSTCS: JIOTATKa JJisi 0TOOpa CHera, eMKOCTH s
TassHUsI, EMKOCTH JIJI1 OTCTAaWBaHUSA W (PUIBTPAIIMH CHETOTAJOW BOJbI, BOPOHKH,
TpyOku u T.1. CTOYHBIC BOABI B JAHHOM Cciiydae OyAyT 3arpsi3HCHBI TEMH JKE
BCIIIECTBAMHM, KOTOPBIC HAXOAATCS B CHETOBOM ITOKPOBE.

[Ipu pabotre B naGoparopuu U B KOMIBIOTEPHOM KJIACCE MPOUCXOIUT
€CTECTBEHHBI M3HOC UCKYCCTBEHHBIX UCTOYHMUKOB OCBEIICHUS — TIOMUHECIIEHTHBIX
JaMII, U KOTOPBIX MOXKET IMOTPEOOBAThCS 3aMEHA B CBSI3M C BBIXOJOM M3 CTPOSI.
JItoMUHECTICHTHBIC JIaMTIbI, B COOTBETCTBUU ¢ DeneparbHbIM KI1acCU(DUKAITMOHHBIM
karajiorom oTxofoB (®KKO) otHocsaTcs k orxomam [ kiacca omacHOCTH. JTO
HamOoJiee oOmacHas Tpymnmna OTXOM0B, KOTOPhIE MOTYT HAHECTH CYIICCTBEHHBIN
yIiep0 OKpyKaromie cpeie U 4eioBeKy. JIIOMHUHECIIEHTHBIE JTaMITbl HEIOITY CTHMO
BBIOPACHIBATh BMECTE C OBITOBBIMH OTXOJIaMH, OHH TPEOYIOT 0COO0T0 00paIeHus 1
yTmsanuu. [1oatomy, oTpaboTaHHBIC JFOMUHECIICHTHBIE JIAMIIBI JTOJDKHBI OBITH

MnepecaaHbl CIICHUAJIbHBIM OPraHHU3alUuAM, OCYIICCTBILAIOIINM NX YTHUIN3alIHIO.
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6.4 be3onmacHOCTH B YpPe3BbIYAHHBIX CUTYAUAX

Ha naGoparopHoM © KaMepallbHOM »JTalax HWCCIeI0BaHUS HauOosee
BEpOsiTHas NpuynHAa BO3HUKHOBeHUss UYC — 3TO0 mokap Ha pabodyeM MecrTe.
®enepanbHbIM 3akOHOM OT 22 utons 2008 . Nel23-D3 yrBepxkaeH « TexHnueckuit
pernaMeHT o TpeOoBaHUAX MoxKapHOU Oe3omacHocTu» [44]. CommacHO HaHHOMY
3aKOHY, IOMEICHUS, 3JaHUSI U COOPYKEHHS, B KOTOPBIX MPEIYyCMOTPEHA CUCTEMA
OTOBEILLEHUS W YNPAaBICHUs SBaKyallMed JIofed Mpu TMoxape, 000pyayroTcs
aBTOMaTUYECKUMH YCTAHOBKAMM TOXAPHOW CHTHAJU3aLMHU M MOXApOTYIIECHUS B
COOTBETCTBUM C YPOBHEM IOXXAPHOW OMACHOCTH IMOMEIICHH. ABTOMAaTUYECKHE
YCTAHOBKH  MOXKapHOM  CHUTHAJIM3alW{, MOXAPOTYIIEHUS  JOJDKHBI — OBITh
000pyI0BaHBI UCTOUHUKAMHE O€CTIEpEeOOHOTO AIIEKTPOMUTAHNS.

Bo3MOXHBIMM TIpUYMHAMU TIOXKapa SBISIOTCA: HapylleHHe TpeOOBaHUIMA
TEXHUKU O€30MacHOCTH NpH paboTe ¢ AIEKTPOOOOpPYIOBAHHEM, HEUCIPABHOE
COCTOSTHUE DJIEKTPUUECKON MPOBOJKH, COOU B pabOTE 3JIEKTPOHHO-BBIYUCIUTEIEHON
TEXHUKHU, HEOCTOPOKHOE OOpaIlleHHE C OTHEM.

[Ipy BO3HMKHOBEHMHM IIOKapa OCHOBHBIMH BpPEIHBIMH M ONACHBIMU
(akTOopamMu BO3JEHCTBUS Ha 310POBbE U JKU3HB JIIOJCH ABISAIOTCS 3abIMICHHOCTD U
BBICOKHE TEMIIEPATYPHI.

B nensx npenoTBpamieHus pacupoCTpaHEHUs MMOKapa UCIONb3YKTCS MEPHI
[0 OIPAHUYEHUIO TIOIIAIA, UHTEHCUBHOCTHU U TPOAOHKUTEIILHOCTH TOPEHUSI.

B pabouem nomenieHnn oOecneueHbl CpeACcTBa MPOTUBOMOKAPHON 3aLUThI:
IUTaH JBaKyalluu JIIOACM TpH TIoXKape, CHUCTEMBbl BEHTWISIUMU [UJIsT OTBOJA
u30bITOUHOM TerioTel oT OBM. Ilomemienne 000pynOBaHO TEPBUYHBIMU
CPEICTBAaMU NOYKAPOTYIIEHHUsS] — YIIEKHCIOTHbIMH oOrHerymmrensiMu (OY-8 B
xonuyectBe 1 mT.). Takke nMeercss mamsTka O COONIIONEHUU TPABUI MOXKAPHON
0€30MaCHOCTH, YCTAHOBJEHA CHCTEMa aBTOMATUYECKON MPOTHBONOKAPHON

CHUI'HaJIM3alluH.
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BoiBoabI o paszaeny

B xone HamucaHusi 1aHHOTO pasjerna ObLIM MPOAaHAJIU3UPOBAHbI OCHOBHbBIE
OMacHble W BpeAHbIE (PAKTOPHI, KMMEIOIIME MeCcTO MpH paboTax B paMKax
ucciefoBaHus. bbula m3ydyeHa HOpMaTWBHAs JOKYMEHTAlUs MO OOECIIEYCHHIO
Oe3omacHocTH pabor. Takxke, ObUIM MPEIIOKEHbl MEPONPUSITHS MO CHHKEHUIO
JENCTBUS ONACHBIX U BPEIHBIX MPOU3BOACTBEHHBIX (DAKTOPOB.

B xoze pacuéra 00111€r0 HCKYCCTBEHHOTO OCBELIEHUS OBLIIO YCTAHOBIIEHO, UTO
CBETOBOW MOTOK B paboueM MoOMenieHuH paBHseTcs 2987 M, a HOMHUHaIbHas
AIIEKTPUYECKAsi MOIIIHOCTh OCBETUTENIbHOM cucTeMbl paBHa 320 BT.

B numane skonornuyeckoil 0€30MaCHOCTH € NPOBEACHUEM MCCIIEI0BAaHUS
CBSI3aHbl CJENYIOLIME BUJbI BO3ICHCTBHS Ha OKPYKAIOIIYIO Cpedy: 0Opa3oBaHHE
OTX0MO0B V KJacca OMacHOCTU (IPaKTUYECKU HEONacHbIX), 0OpazoBaHUE
HE3HAYUTEIBHOIO KOJIMYECTBA OBITOBBIX CTOUYHBIX BOJI ITPU MOMKe 000py/10BaHus, a
Takke oOpa3oBaHHe OTX0NOB | Kiacca oOmMacHOCTH B BHUAE OTPaOOTaHHBIX
JrOMUHECIeHTHbIX Jami. Hanbonee BepostHas npuunHa YC Ha paboueM mecte —
BO3HUKHOBeHHE moxapa. [ns nukBuganmm YC umeroTcs NMEepBUYHBIE CPECTBA
NOKapOTYIIECHHsI, @ TAKXKE PEryJIspHO MPOBOAATCS MHCTPYKTAXH IO MOXKAPHOU

0€30MIacHOCTH.
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3akioueHune

JlanHasi paboTa MO3BOJWJIA OIMpPEIEIUTh YPOBEHb 3arpsi3HEHUSI CHETOBOT'O
MOKPOBA M HKOJIOTMYECKOE COCTOSIHUE TEPPUTOPUU B paliOHE paCMOJI0XKEHUS
Tomckoro HepTeXMMHUYECKOTO0 KOMOWHATA, BBISIBUTH XapakTEpHbIE acCOIUallid
AJIEMEHTOB M  OCOOCHHOCTH  MHHEPAJbHO-BEIIECTBEHHOIO0  cocTaBa sl
HE()TEXUMUYECKOTO TPOU3BOJICTBA HAa OCHOBE BEIECTBEHHOTO U 3JIEMEHTHOTO
aHayiM3a npod HEPaCTBOPUMOTO OCaJIKa CHETOBOTO TTOKPOBA.

OCHOBHBIE BBIBOJIbI 3aKJTIOUAIOTCS B CJICIYIOIIEM:

1. Onpenenena NbLIEBast Harpyska B parioHe BO3JECHUCTBUSA
HepTexumMudyeckoro komOuHara r. TOMCK, BBISIBJIEHA MHOTOJICTHSISI TEHJCHIMS K
CHUKEHUIO YPOBHS MbUICBOI HArpy3Ku. Y CTAaHOBJIEHA 3aKOHOMEPHOCTh CHUKECHUS
NBLIEBOM HArpy3KH B pe3yJIbTaTe TEXHUYECKOTO MEPEBOOPYKEHUS U MOJACPHU3ZAIIUU
npou3Boacts THXK.

2. B mpobax HepacTBOPHUMOro OCaJKa CHeEra MIpPH MHUKPOCKOIMUYECKOM
U3y4eHUU OOHAPYKEHbl YaCTHUI[bl MHKPOIUIACTUKA, METAJUIMYECKON CTPYKKH,
JIpeBeCHbIX omnuioK. OmpenelieHa CXOXECTh MEXKIYy COCTaBOM BBIOPOCOB
NPEANPUATANA U COCTAaBOM TBEPI0H (a3bl CHera.

3. OCHOBHBIE AJIEMEHTHI, ONIPEACIISIONINE YPOBEHD 3arps3HEHUs] TEPPUTOPUU
B 30HE BO3JICHCTBHS HEPTEXHUMHUECKOro 3aBoda — Br, Zn, Sb, Sm, Tb, Yb. J/lanusie
AJIEMEHTHI SBIISIOTCS UHANKATOPHBIMU JUTSl IPEANPUATUN HEDTEXUMUU U YACTUIHO
MPUCYTCTBYIOT B UCXOJIHOM ChIPhE U B BBIOPOCAX UCCIEAYEMOTO MPEATIPUSITHS.

4. Tlpu wW3ydeHHMH MHOTOJICTHEH JWHAMHKH cojuepkanus Br wm  Sb,
YCTAHOBJICHA TCHJICHIIUS K CHUKEHHUIO COJICPYKAHUM JTAHHBIX AJIEMEHTOB. JlaHHBIN
(dakKT cBsI3aH ¢ U3MEHEHUEM CBhIPbEBOU 0a3bl MPEANPUSITHS, a TAKKE C BHEAPECHUEM
CHUCTEM OYUCTKH BHIOPOCOB.

5. Ins cHW)XEHUST TEXHOTEHHOW Harpy3Ku Ha TEPPUTOPUU BO3ACHCTBHS
HEe()TEXUMUYIECKOTO 3aBOJIa PEKOMEHIYETCS JOOCHAIICHNE NCTOYHIUKOB BEIOPOCOB
ra3o- U bUICyJIaBIMBAIOIIMMH yCTAHOBKAMU C LEJbIO IPEAOTBPAICHUS ToNadaHus

B OKPYKAIOIILYIO Cpely YaCTULl MUKPOIUIACTUKA U IPYTUX TBEPBIX YACTHII.
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Ipuio:xkenune A (cupasousoe)

Impact of aerosol air pollution on human health
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Aerosols are colloids of liquid or particulate matter suspended in air that
play an important role in atmospheric processes. Solid particles (PM) consist of
heterogeneous compounds, differing in size, quantity, chemical composition,
surface area, concentration and source. Some atmospheric particles are liquid,
some solid, and still others may contain a solid core surrounded by liquid. PMs
include primary particles that are emitted directly from sources such as fossil fuel
burning (e.g. diesel exhaust particles), and secondary particles that are formed
from gases from chemical reactions involving atmospheric oxygen (O2), water
vapor (H20), reactive particles such as ozone (O3s), free radicals such as hydroxyl
(OH) and nitrate (NOs3) radicals, contaminants such as sulfur dioxide (SO),
nitrogen oxides (NOy), and organic gases from natural and anthropogenic sources.
Aerosols are a variety of agents affecting air quality, climate, human health and
the hydrological cycle through various mechanisms. Chemical reactions
occurring on the surface of non-gas aerosols or inside the bodies of liquid droplets
are considered the most important components of Earth's biogeochemistry.

There are two types of aerosols: natural and anthropogenic origin.

o The natural causes of aerosols are dust storms, volcanic eruptions,
and forest fires.

Studies show that exposure to dust particles carried over long distances
from desert areas can lead to mortality and hospitalization with cardiovascular
and respiratory diseases. In addition, in 1997, extremely high levels of PM10 from
haze were associated with increased all-cause mortality and hospitalizations for
coronary heart disease in Malaysia during wildfires in Southeast Asia. Premature
mortality associated with natural dust ranges from 400 to 500 thousand per year,
which is approximately 18% of the total premature mortality associated with air
pollution. The contribution of natural dust can reach up to 90% of total premature
mortality due to air pollution, mainly in countries located in and around the dust
belt zone: Africa, the Middle East and Asia.

113



o Anthropogenic aerosols contained in industrial emissions are most
often formed during fuel combustion. The main sources of artificial aerosol air
pollution are thermal power plants that consume high-ash coal, metallurgical,
cement, magnesite plants. Aerosol particles from the listed sources differ in the
variety of chemical composition. They contain compounds of silicon, calcium and
carbon, - oxides of metals: iron, magnesium, manganese, zinc, etc. Sources of
aerosol pollution are also industrial discharges - artificial mounds from
overburden formed during mining or from waste from processing industries. For
example, ongoing blasting is a source of dust and poisonous gases.

Particles are also classified according to their aerodynamic diameter into
size fractions such as PM10 (“thoracic" particles, < 10 um), PM2.5-10 (*coarse"
particles, 2.5 to 10 um), PM2.5 (fine particles, < 2.5 um and UFP (ultrafine
particles, < 0.1 um). These particles are derived from various sources and by
various mechanisms as shown in Table A.1.

Table A.1 — Classification of particles based on size

. Aer(_)dynaml Atmospheric half-
Particle ¢ diameter Sources .
life
_ _ (um)
Thoracic particles <10 i i

(PM10)

Suspension from disturbed soil

Coarse particles 25_10 (farming,  mining,  unpaved
(PM2.5-10) ' roads), construction, plant and

animal fragments

Power plants, oil refineries,

Minutes to hours

Fine particles <95 wildfires, residential fuel Days to weeks
(PM2.5) ' combustion, tailpipe and brake
emissions
Fuel combustion (diesel,
Ultrafine particles <01 gasoline) ar_1d tailpipe emissions Minutes to hours
(UFP) from mobile sources (motor

vehicles, aircrafts, ships)
After the Industrial Revolution (during the period - Anthropocene), there

was a significant increase in the number of air pollutants. High concentrations of
gaseous pollutants such as ozone and nitrogen oxides pose a threat to public health
as they cause adverse health effects such as respiratory, allergic and

cardiovascular diseases. Particulate matter less than 2.5 pum in diameter (PM2.5)
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can be deposited deep into the lungs, causing oxidative stress and respiratory
illness. Epidemiological studies have shown that air pollution can increase
mortality, and a global analysis found that about 3.3 million people died due to
air pollution in 2010, which has recently been updated to about 4.3 million per
year. Particulate matter and ozone have been identified as the most prominent risk
factors for the global burden of disease. The causes of aerosol health effects are
very complex and interdisciplinary research is needed to address the wide range
of lengths and timescales. Regional and global modeling studies examine the
long-term and large-scale health effects of aerosols. Epidemiological studies are
the backbone of such modeling studies and the basis of the links between air
pollution and local health impacts. Long-term field measurements of PM2.5 and
oxidants in urban air pollution are not only critical for assessing air quality, but
also essential for conducting epidemiological studies and validating regional and
global modelling. To understand the health effects of aerosols, cellular studies are
investigating how PM2.5 components can cause inflammation and oxidative
stress. Cell-free studies are also frequently performed to quantify the oxidation
potential and redox activity of PM2.5. Chemical interactions between air
pollutants and pulmonary antioxidants are being explored through laboratory
experiments to reveal mechanistic and molecular understanding. In this review,
we present an overview of the health effects of aerosols from the molecular level
to the global perspectives and links between them.

Worldwide, air pollution is considered to be one of the major environmental
risk factors posing a serious threat to human health. Approximately 90% of the
world's population is at risk of air pollution, and air pollution-related diseases
continue to rise, posing a serious threat to global health. According to global
estimates, outdoor air pollution is responsible for 7 million premature deaths
worldwide. In addition, air pollution-related diseases are significantly higher in
low- and middle-income countries, where more than 90% of deaths occur,

compared to high-income countries.
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In particular, the incidence and mortality of air pollution has risen steadily
over time and an estimated 4.2 million people die each year. For this reason, it is
important to clearly track pollution data and apply optimized solutions to strike a
new balance between sustainability, productivity and human well-being.
Particulate matter (PM), nitrogen oxides (NO and NO3), sulfur dioxide (SO2) and
ozone (Oz) are the main established air pollutants responsible for adverse health
effects. Air pollution exacerbates health problems and increases the likelihood of

serious health effects. Respiratory diseases are the most common health effects

of air pollution; although cardiovascular, cerebrovascular, reproductive,

neurological and carcinogenic diseases are also associated with air pollution.

Non-communicable diseases account for most of the global burden of disease,
and air pollution is one of the main risk factors for non-communicable diseases.
Air pollution accounted for 16% of all non-communicable disease deaths among
people aged 30 to 69 in 2016.

About 7 million people die prematurely each year due to an increase in
deaths from stroke, chronic obstructive pulmonary disease, heart disease, lung
cancer and acute respiratory infections caused by air pollution. The World Health

Organization (WHO) estimates that coronary heart disease and strokes accounted

for 58% of premature air pollution-related deaths in 2016, chronic obstructive

pulmonary disease and acute respiratory infections at 18%, and lung cancer at

6%, pneumonia accounted for 27% of deaths. This is a descriptive study based on
secondary data and aimed at assessing the effects of atmospheric air pollution by
particulate matter (PM2,5 u PM10), nitrogen oxides (NO and NO32), sulfur
dioxides (SO) and ozone (O3) in 20109.

Aerosols also affect incoming and outgoing solar radiation, disrupting
radiation heating and cooling of the earth's surface, thereby altering the energy
balance. Aerosols have direct and indirect effects on the atmosphere through the
interaction of aerosol-radiation and aerosol-cloud, which change the climate,
disrupting the Earth's radiation balance and hydrological cycle. Aerosols scatter

and absorb radiation, called aerosol radiation interaction, and can also alter cloud
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properties, called aerosol cloud interaction. Both interactions caused negative
radiation impacts on the Earth's radiation balance during the industrial period,
resulting in a cooling effect on the climate.

Aerosols are located predominantly in the lowest tropospheric layer of the
atmosphere, known as the atmospheric boundary layer. The atmospheric
boundary layer is the lowest layer of the atmosphere, located near the surface of
the Earth, which is influenced by changing meteorological parameters. The
atmospheric boundary layer is an important aspect of weather forecasting and a
critical parameter in predicting the level of turbulence and dispersion of pollution.
The height of the atmospheric boundary layer ranges from a few meters to
kilometers, and thus is a decisive factor influenced by vertical turbulence, which
can affect the loading and dispersion of pollutants (aerosols, water vapor and
gases) through intense vertical mixing. The height of the atmospheric boundary
layer is critical for assessing air quality and determining the ventilation
coefficient. The ventilation coefficient is a function of the height of the
atmospheric boundary layer along with the wind speed and acts as an important
numerical characteristic that gives an idea of the tendency of any atmospheric
region to dilute and disperse pollutants over an area.

Favorable climatic conditions contribute to the accumulation of aerosols
over the boundary layer of the atmosphere. Aerosol pollution of the atmospheric
boundary layer has a detrimental effect on human health. Aerosols can
significantly reduce the amount of solar radiation reaching the earth, reducing the
flows of obvious heat that determine the daily change in temperature and the
boundary layer of the atmosphere. This, in turn, causes a decrease in turbulence
in the boundary atmospheric layer and a much smaller entrainment of dry air from
the free troposphere into the boundary atmospheric layer, resulting in greater
humidity in the boundary atmospheric layer. Increased relative humidity
contributes to the hygroscopic development of aerosols and increases the
scattering of solar radiation, as well as increases the formation of secondary

aerosols.
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In Europe and North America, since the 1970s, legislation has been
introduced to reduce air pollutant emissions. Sulfur dioxide (SO2) emissions
decreased by 73% in Europe during the period 1980-2004 and by 70% in the
United States from 1980 to 2010. Consequently, mass concentrations of sulfate
aerosol on the surface of Europe decreased by 65-78% over the period 1980 to
2010. In addition to the beneficial health effects of improving air quality, such
reductions in particulate matter will also change the regional radiation balance
and climate.

The human health benefits of reducing anthropogenic emissions have been
highlighted in a number of studies. It was calculated that reducing PM2,5
concentrations in more than 20 European cities to 15 ug/m-3 would reduce the
number of annual premature deaths by almost 17,000, with a larger reduction in
PM2,5 to the average annual WHO recommended value. An estimated 10 ug/m-
3 avoids 19,000 premature deaths. Given the specific reductions in emissions
from U.S. power plants, 17,000-21,000 premature deaths per year could be
avoided. These studies highlight the large potential human health benefits that
can be gained by reducing air pollutant emissions.

Policies aimed at reducing anthropogenic aerosol emissions can have
unintended impacts on the climate. Air quality and the impact of particulate
reduction on climate depend on the contribution of purely dissipating (sulfate)
and more absorbing (black carbon) components, as well as the complex
interactions between aerosols and clouds.

Dynamics of deaths from air pollution from 1990 to 2019

According to the study, the consequences of air pollution by aerosols and
chemical compounds are assessed by socio-demographic index, gender and type
of disease. Their trends for the period 1990-2019 are presented below.

Air pollution-related mortality data from 1990 to 2019 was taken and sorted
based on the Socio-Demographic Index (SDI). Sociodemographic index is a brief
measure of a particular geographic or administrative borderline socio-economic

development.
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Figure A.1 shows the mortality rate per 100 000 population associated with
air pollution in various regions of the world from 1990 to 2019. Over a 29-year
period, the death rate due to air pollution has decreased in all five regions.
However, three regions - with middle SDI, low middle SDI and low SDI — had
higher mortality rates compared to the global average, with the low SDI region
having the highest mortality rates since 1990. The downward trend in mortality
rates showed a slight increase in the late 1990s, followed by an undulating trend
from 1997 to 2015, and then a slight decline since then. On the other hand, the
region with a high SDI had the lowest mortality rate per 100,000 due to air
pollution from 1990 to 2019; nevertheless, the downward trend remained steady
from 2009 to 20109.
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Figure A.1 — Deaths attributable to air pollution from 1990 to 2019

Figure A.2 shows the sex-segregated air pollution mortality rate from 1990
to 2019. The air pollution mortality rate per 100 000 people dropped significantly
in both gender groups over the entire period. Compared to the female population,
however, men had higher mortality rates. For the female population, the air
pollution-related death rate was 135 per 100,000 in 1990, a rate that fell to 70 in
2019. Male deaths fell from 185 in 1990 to 110 in 20109.
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Figure A.2 — Gender-wise death rate attributable to air pollution 1990 - 2019

Figure A.3 shows communicable (CMNNDs) and noncommunicable
(NCD) mortality per 100,000 population associated with ambient air pollution
from 1990 to 2019. Compared to communicable diseases, ambient air pollution
significantly resulted in higher mortality rates from non-communicable diseases.
In 1990, ambient air pollution associated with the death rate from
noncommunicable diseases was about 30 per 100,000 population, but by 2019 it
had risen to 48. At the same time, the mortality rate from infectious diseases

remained significantly low and stable during the same period.
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Figure A.3 — Deaths attributable to ambient air pollution from 1990 to 2019
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Over the past three decades, Europe has made significant progress in
reducing the level of PM2.5 in the environment and the associated health burden.
More than 85% of European countries had fewer air pollution-related deaths in
2019 than in 1990. However, it is noted that in 2019, nearly three-quarters of
European countries still had PM2.5 levels above the 2005 global air quality
guidelines issued by the World Health Organization. The researchers argue that
despite the progress made to date, improving air quality should remain a priority,
particularly in countries with lower socioeconomic indices, to further reduce the
impact on health and the economy.

The World Health Organization has also acknowledged that ultrafine
particles (UFPs) represent an emerging but non-quantifiable risk, and therefore
air pollution data may be under-reported. global burden - since any long-term
damage caused by UFP penetrating alveolar, brain and placental barriers and
reaching organs in humans, animals and fetuses is not taken into account (such as
cancer in addition to the lungs, Alzheimer's disease and dementia, etc.).

Influence of aerosols by fractions and composition on human health

The global estimate of air pollution-related deaths is up to 4.3 million per
year, of which 4.04 million are due to PM2.5. The estimated uncertainty range is
+25% (95% confidence interval). More than 70% is in Asia and more than 50%
in China and India alone. The corresponding global average annual life years lost
is 122 million (PM2.5 + O3), meaning that the average person who dies
prematurely due to air pollution loses about 28 years of their life. With a world
population of about 7 billion and an average life expectancy of about 70 years, it
is implied that the reduction in life expectancy of the average person on the planet
is about 1.2 years — that's 15 months.

Although the total number of deaths is highest in China and India, per capita
mortality is highest in Eastern Europe, and in Russia, for example, the reduction
in life expectancy is 2.5 years. To put air pollution-related deaths in context, 4.3
million people a year are nearly 4 times the annual rate from HIV/AIDS and about

15 times the number of deaths due to violence. According to the Global Burden
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of Disease (2016), particulate air pollution is among the top seven health risk
factors, along with high blood pressure, tobacco smoking, diabetes, childhood
malnutrition, high body mass index and high cholesterol.

Through the extensive epidemiological cohort studies described above, it
has become possible to establish a relationship between air pollution
concentrations and long-term health outcomes that lead to mortality, that is,
reduced life expectancy, despite cardiovascular and respiratory diseases. As a
result of these studies, two main components of the atmosphere that contribute to
mortality were identified: ozone and PM2,5.

Tropospheric ozone and black carbon, which make up fine particulate
matter (PM2.5), are associated with harmful effects on human health, agriculture
and climate. Methane, a relatively short-lived greenhouse gas (residence time 8-
10 years), is an ozone precursor affecting background ozone concentrations.
Controlling methane emissions could be a promising means of simultaneously
mitigating climate change and reducing global ozone concentrations compared to
controlling shorter-lived ozone precursors (nitrogen oxides (NOx)), carbon
monoxide (CO), and non-methane volatile organic compounds. The latter may
have more significant and immediate benefits for air quality and health near areas
with reduced emissions, but less benefits (CO, non-methane volatile organic
compounds) or pure disadvantages (NOXx) for the climate.

Major anthropogenic sources of methane include fossil fuel production and
distribution, landfills, animal husbandry, rice cultivation, and wastewater
treatment. Black carbon is the product of incomplete combustion from sources
such as biomass burning, transportation (mainly diesel cars), domestic
combustion, and industry, and is emitted in conjunction with other pollutants
including NOx, non-methane volatile organic compounds, CO, sulfur dioxide
(S02), and organic carbon. The climatic benefits of black carbon reduction can
be partially offset by concomitant reductions in co-emitted pollutants that can
have a net cooling effect on climate (and net warming when reduced) either

directly (organic carbon) or after chemical conversion in the atmosphere (organic
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carbon), SO2 and NOx. However, all emission reductions leading to lower ozone
concentrations and PM 2.5 are expected to provide health benefits.

Mitigating the effects of ozone and black carbon can both benefit climate
and health; since methane and black carbon are short-lived compared to long-
lived greenhouse gases (e.g. carbon dioxide (COZ2)), mitigation will reduce the
rate of climate change in the near term. Although a recent series of studies
examined the additional health benefits of mitigating greenhouse gas emissions,
the health benefits of mitigating ozone and black carbon as climate-influencing
factors have been less widely studied. Studies examining the health effects of all
fossil fuel and biofuel emissions, percentage reductions in ozone and black carbon
precursors, and adoption of European vehicle emission standards in developing
countries suggest that limiting methane and black carbon emissions could
substantially improve public health worldwide, especially in Asia, where large
populations are exposed to high concentrations of PM2,5 and ozone.

It is also believed that smaller particles are more dangerous than larger
ones, as they penetrate deep into the lungs. Aerosols smaller than PM2.5, such as
PM1 and ultrafine particles (PMO0.1), since the latter not only penetrate deeply
into the lungs, but can also enter the bloodstream, reaching other organs,
including the brain, liver, spleen, kidneys and testicles.

Recently, a number of cohort studies have examined PM2.5 exposure in
Europe and North America, as well as in Asia. Previous cohort studies used
observed PM2.5 values representing the average community exposure in the
study area as a proxy for individual exposure and were subsequently limited to
areas surrounding monitoring stations. Recent advances in impact assessment,
which include geostatistical methods, land-use regression, dispersion models,
chemical transport model, and the use of satellite data, have greatly improved
spatiotemporal resolution and coverage, and have made it possible to estimate
individual impacts based on subject addresses.

It is also known that the impact of PM2.5 on mortality is estimated to be

about 20 times greater than that of ozone (Os), as PM is emitted from a wide
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variety of sources and contains different chemical constituents. The chemistry of
PM has attracted attention as certain chemicals may play an important role in PM
toxicity. Recent continuous measurements of aerosol chemistry have shown that
the Kyushu area in western Japan is influenced by long-range transport from the
Asian continent. They found that SO2 and VOC oxidized and converted to sulfates
and low-volatile oxygen-containing organic aerosols, respectively, during
transportation from the Asian continent. An epidemiological study conducted in
Xi'‘an found that secondary components, combustion particles and transition
metals were most responsible for the increased health risk, especially in winter.

Although epidemiological studies have shown that mass concentrations of
PM2,5 correlate well with adverse health effects, certain types of chemical
composition are known to have specific health effects.

The toxicity of particulate matter is not necessarily the same in different
parts of the world, which may be most relevant for black and organic carbon
compounds in combustion processes, including biomass combustion and the use
of biofuels for cooking and heating. However, the first cohort studies in China
show that the relationship between fine particulate matter, cardiopulmonary
disease and lung cancer is consistent with studies done in North America and
Europe.

It is also known that reducing ammonia emissions from agriculture by 50%
could prevent 250,000 deaths worldwide, and the theoretical elimination of such
emissions would reduce air pollution-related deaths by 800,000 people a year.
However, the latter advantage cannot yet be fully exploited as the differential
toxicity of the various compounds is largely unknown. Moreover, accurate
predictions of the formation and chemical aging of secondary organic aerosols
remain a challenge, despite significant efforts and progress being made in recent
years.

Bioaerosols.

Biological aerosols are a type of atmospheric PM that are released directly

from the biosphere into the atmosphere. They include living and dead
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microorganisms (e.g. bacteria and archaea), dispersion units (e.g. fungal spores
and plant pollen), and additional plant and animal cell material. Bioaerosols can
be infectious, allergenic or toxic to living organisms, affecting public health and
agriculture on a local, regional and global scale. Many plant, animal and human
pathogens spread through the air and sometimes travel long distances, spreading
disease between continents. Inhalation of viruses and viable airborne fungi or
bacteria can cause infectious diseases in humans and animals (e.g. foot-and-
mouth disease, tuberculosis, Legionnaires' disease, influenza and measles).

Bioaerosols can cause toxic reactions in humans and animals when inhaled.
Toxic substances transported with bioaerosols include secondary metabolites of
fungi (mycotoxins), components of the cell walls of bacteria (endotoxins), as well
as endo-, neuro- and hepatotoxins of cyanobacteria. Mycotoxins can cause acute
and chronic effects on human and animal health. Endotoxins can cause severe
inflammation and other adverse symptoms. Hepatotoxins cause severe health
effects on domestic and wild animals as well as humans. Both neurotoxins and
hepatotoxins are produced by aqueous cyanobacteria, but various terrestrial
lichens with cyanobacterial photobionts also produce hepatotoxins. It is believed
that one of the neurotoxins produced by cyanobacteria contributes to the
development of human neurodegenerative diseases, since the same substance was
found in the brain and cerebrospinal fluid of patients with amyotrophic lateral
sclerosis and Alzheimer's disease.

In addition, plant pollen, fungal spores, cyanobacteria, animal dandruff,
and the release of house dust mites are important carriers of allergenic proteins
and allergen-associated immunomodulators. Depending on their size, the
corresponding bioparticles settle at different depths of the airways, causing
various adverse health effects ranging from mild nasal or ocular symptoms to
asthmatic shock. Free allergens and related compounds derived from bioaerosols
can bind to fine particulate matter such as diesel engine exhaust particles,
resulting in the formation of allergen-containing aerosols that can penetrate deep

into the human airway.
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Allergies and associated respiratory diseases pose a major health problem
of increasing importance in many countries and affect a large proportion of the
population in industrialized countries with growing global trends.

Gaseous and solid air pollutants such as O3z, NO., SO, diesel engine
exhaust particles and other nanoparticles can lead to modification of allergenic
proteins and immunomodulators in bioaerosols, thereby altering their allergenic
potential.

Bioaerosols are complex particle mixtures that also contain toxins,
allergenic proteins, and allergen-associated immunomodulators. Through skin
contact, ingestion and inhalation, individuals are exposed to different types of
bioparticles that provide additional immunostimulatory signals that need to be
studied together in realistic and appropriate mixtures to assess the full health-
related potential of bioaerosols and to elucidate their role in allergy development.

How do aerosols affect the climate?

All atmospheric aerosols scatter incoming solar radiation, and a few aerosol
types can absorb solar radiation. BC is the most important of the latter, but
mineral dust and some OC components are sunlight absorbers. Aerosols that
mainly scatter solar radiation have a cooling effect, by enhancing the total
reflected solar radiation from the Earth. Strongly absorbing aerosols have a
warming effect. In the atmosphere, there is a mixture of scattering and absorbing
aerosols, and their net effect on Earth's energy budget is dependent on surface and
cloud characteristics. Scattering aerosols above a dark surface and absorbing
aerosols above a bright surface are most efficient (see Figure A.4a). Scattering
(absorbing) aerosol above a bright (dark) surface are less efficient because the
solar radiation is reflected (absorbed) anyway. Absorbing aerosols are
particularly efficient when positioned above clouds, which are a main contributor

to the total reflection of solar radiation back to space.
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Figure A.4 — The direct aerosol effect and the cloud albedo effect.

(a) The direct aerosol effect for low and high surface albedo, for scattering and absorbing
aerosols. A dark surface (low albedo) will already absorb a large portion of the solar
radiation, and absorbing aerosols will thus have a small effect. Scattering aerosols will
instead amplify the total reflectance of solar radiation, since the solar radiation would
otherwise be absorbed at the surface. Over a bright surface (high albedo) scattering aerosols
have a reduced effect. Absorbing aerosols may, however, substantially reduce the outgoing
radiation and thus have a warming effect.

(b) The cloud albedo effect (first indirect aerosol effect), cloud lifetime effect (second
indirect aerosol effect), and semi-direct effect.

Aerosols are vital for cloud formation because a subset of them may serve
as cloud condensation nuclei (CCN) and ice nuclei (IN). An increased amount of
aerosols may increase the CCN number concentration and lead to more, but

smaller, cloud droplets for fixed liquid water content. This increases the albedo
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of the cloud, resulting in enhanced reflection and a cooling effect, termed the
cloud albedo effect (Figure A.4b). Smaller drops require longer growth times to
reach sizes at which they easily fall as precipitation. This effect, called the cloud
lifetime effect, may enhance the cloud cover (see illustration in Figure 4b) and
thus impose an additional cooling effect. However, the life cycles of clouds are
controlled by an intimate interplay between meteorology and aerosol-and-cloud
microphysics, including complex feedback processes, and it has proven difficult
to identify the traditional lifetime effect put forth by Albrecht (1989) in
observational data sets.

Absorbing aerosols also have the potential to modify clouds properties,
without directly acting as CCN and IN, by: (1) heating the air surrounding them
while reducing the amount of solar radiation reaching the ground, which stabilizes
the atmosphere and diminishes the convection and thus the potential for cloud
formation, (2) increasing the atmospheric temperature, which reduces the relative
humidity, inhibits cloud formation, and enhances evaporation of existing clouds.
This is collectively termed the semi-direct aerosol effect. The net effect is
uncertain (see Figure A.4b) and highly depends on the vertical profile of BC.

In addition, BC and other absorbing aerosols deposited on snow or ice
surfaces may reduce the surface albedo, leading to reduced reflectance of solar
radiation, and hence a heating effect.

Radiative forcing (RF) is often used to quantify and compare the potential
climate impact of the various aerosol effects. RF is defined as a change in the
Earth's radiation balance due to a perturbation of anthropogenic or natural origin..
The total aerosol forcing probability density function (PDF), in addition to
individual aerosol components, indicating both the magnitudes and uncertainty of
the effects, is shown in Figure A.5a. The wider a PDF, the larger is the
uncertainty. Combining all aerosol effects (blue dashed curve in Figure A.5a)
enhances the uncertainty compared to considering only the direct aerosol effect

and cloud albedo effect.
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Figure A.5 — Aerosol functions

(a) Probability density functions of aerosol effects, with small updates of cloud albedo
and lifetime effects). The total aerosol radiative forcing (red and blue curves), with and without
clouds are estimated by combining the individual effects in a Monte Carlo calculation. Vertical
lines show 90% confidence intervals.

(b) Climate sensitivity for a doubling of CO:2 as a function of the total aerosol RF.
Radiative imbalances of 0.85 (solid line), 0.7 and 1.0 Wm™2 (grey band) and 0.0 (radiative
equilibrium, dashed line) are shown. Industrial era temperature change is taken as 0.8 Kelvin
(K), and RF of non-aerosol components +2.9 Wm™,
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