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1 ITIOACHUTEJIBHAS 3AIIMCKA

1.1 Hesab JMCHUIVIMHBI: TIOATOTOBKA K MPO(ECCHOHATBHON NS TETLHOCTH.

3agauu IUCHUILIUHBIL:

- TIPOAHAIM3UPOBATH CTPYKTYPY, (PYHKLUHU, PACHPOCTPAHEHNUE TEXHOTEHHBIX CHCTEM, MX
IPOMCXOXKAEHUE, dTambl  (OpPMHPOBaHUA,  TpaHcopMmupyroliee  BO3ACHCTBUE  HA
muhdepeHIIMPOBAHHYIO IPUPOIHYIO CPELY;

-  M3Y4YMTh IOAXOABl K KJIACCHU(PUKALMU TEXHOTCHHBIX CHUCTEM U OCHOBHBIE
KJIacCU(MKAMOHHBIE CXEMBbl aHTPOIIOTEHHBIX JTAHIAPTOB U TEOTEXHUYECKUX CUCTEM;

- paccMOTpPETh MOHATHE 00 aHTPOIOIeOreHe3e U €ro COCTaBISIOIUX, IPOAHATU3UPOBATh
HaINpaBJICHUS U TEMIIbI TpaHC(HOpMaIK COBPEMEHHBIX JaH A TOB;

- [IPOAHAJIU3UPOBATh TEPPUTOPUATBHYIO OPraHU3alMI0 U CTPYKTYPHO-(QYHKLIHMOHAIbHbIE
XapaKTEPUCTHKU AHTPOITOTEHHBIX JaHamapTOB " reOTEeXHUUECKUX CHCTEM
He(Tera3onpoMbICIOBbIX PallOHOB;

- U3YYUTH METOJIUKY ONPEAETICHUS YKOJIOTHIECKOTO PHCKA.

1.2 MecTo qucuuninubl B cTpykrype OOII:

Jucnuummna « TeXHOTeHHbIE CHCTEMBI M 9KOJIOTUYECKHIA PUCK» OTHOCUTCS K AUCIUTLIMHAM
yactu, GopMUPYEeMOil yuacTHHKaMH 00pa3zoBaTesbHbIX oTHOLIeHu 6ioka b1 (B1.B.09).

Jns  ocBoeHus: IUCHHMIUIMHBI «TE€XHOTEHHBIE CHUCTEMBI W OSKOJOTWYECKHHA PUCK»
oOyuyarolmuecs: UCHOJb3YIOT 3HaHMSA, YMEHHUs, c(HOPMUPOBAHHbBIE B XOJ€ H3yuUeHHs HpeaMera
«OO0w1as 3KOJI0TUM.

1.3 IncumniiuHa HanpasJjeHa Ha gopMupoBanue ciaeayrmux kommnerenuunii: OIK-
3, OIIK-4:

OIIK-3. Cnioco0GeH NpUMEHATh PaCue€THO-TEOPETUUECKUE METO/IbI [l U3yUYEHUS CBOMCTB
BEIIECTB W IPOLECCOB C HMX yYaCTHEM C HCIOJIb30BAHHEM COBPEMEHHOH BBIYUCIUTEIHLHON
TEXHUKU, HHANKATOPAMM JIOCTHXKEHUS KOTOPOU SABJISIETCS:

e OIIK-3.1. Ilpumenser TeOpeTHYECKHE M IOJYSMIUPUYECKHE MOJEIU IpHU
peIIeHNH 3a/1a4 XUMUYECKON HaIIPaBIEHHOCTH.

e OIIK-3.2. Vcnonb3yeT cTaHIapTHOE MPOTpaMMHOE OOECTIeYeHHE NpPU  PEIICHUH
3aJa4 XUMUYECKOH HalpaBIeHHOCTH.

OIIK-4. CnocoOeH 1utaHupoBath pabOThl XMMUYECKOM HANpaBI€HHOCTH, 00pabaThIBaTh
U MHTEPIPETUPOBATh MOJTYUYECHHBIE PE3YJbTAThl C HCHOJIb30BAHUEM TEOPETHUECKUX 3HAHUU U
NPAaKTUYECKUX HAaBBIKOB PEUICHHS MaTeMaTHYeCKUX M (DU3MYECKHX 3a/1a4y, MHIAHKATOPaMU
JOCTH>KEHUS] KOTOPOH SIBIISETCS:

e OIIK-4.1. Ucnonb3yer 6a30Bble 3HaHUS B 00JACTH MaTeMaTUKH M (PU3MKH NIpH
TUTAHUPOBAHUH PA0OT XUMHUYECKOHN HANIPaBICHHOCTH.

e OIIK-4.2. OOpabaTbIBaeT JaHHBIE C HMCIOJB30BAHHUEM CTAHIAPTHBIX CIIOCOOOB
anMpOKCUMALIUU YUCIIEHHBIX XapaKTEPUCTHUK.

e OIIK-4.3. MUutepnperupyer pe3yibTaThl XUMHMYECKHMX  HAOMIOJACHUH  C
UCTIOJIb30BaHUEM (PU3MUECKHIX 3aKOHOB U MPEICTABICHHIH.

1.4 IlepeueHb IUIAHHPYEMBIX Ppe3yJbTATOB 00y4eHuss. B pesynbprate wH3ydeHUs
JTUCIUIUIMHBI CTYICHT JOJKEH

3HATB: OCHOBHbIE XHMHYECKHE, (U3NYECKHMEe U TEXHHUYECKHE AaCMEeKThl XMMUYECKOTO
MIPOMBIIIJIEHHOT'O TPOU3BOJCTBA C YUETOM ChIPbEBBIX U SHEPTreTHUECKUX 3aTpaT;

yMeThb: IPUMEHSATh 3HaAHUS O XMMHUYECKUX ITPOU3BOJCTBAX IS NMPEAYNPEKACHUS U YCTPaHEHUs
IPUYMH HapylIeHUH mapaMeTpoB TEXHOJIOTHUECKOro polecca;

BJIaJIeTh: METOAAMHU OIPENEIEHUS ONTUMAJIBHBIX U PAllMOHAIBHBIX TEXHOJIOTUYECKUX PEKUMOB

paboThl 0060pyIOBaHMS; METOAaMU aHalu3a 3PPEKTUBHOCTH (HYHKIIMOHUPOBAHUS XUMHUYECKUX,
HEPTEXUMHUYECKUX U OMOXMMHUYECKUX TPOU3BOJICTB.



1.5 O6mas TpyaoeMKoCTh THCHUIIMHBI «TeXHOreHHbIe CHCTEMbl M IKOJOIMYeCKHid
puck» OOmas TpyI0EeMKOCTh ITUCIUIUIMHBI COCTABISIET 2 3a4eTHBIX equHUI] (72 daca), U3 HHX
nexknuoHHbIX — 20 vaca, 24 gaca oTBOAMTCS Ha JabopaTopHbIie 3aHATHS. [Tosie3HOM moaaepKKoi
Kypca CIIy»KHUT MPOBEICHNE KOHTPOJIBHBIX paboT. Kypc 3aBepiaercs 3aueTom.

1.6 O0beM TUCHUIIMHBI U BHAbI Y4eOHOI 1eATeJIbHOCTH

O0beM 1MCHMIJIMHBI M BUABI Y4e0HOH padoThl

Buja yueOHoii padboThI Bcero yacosn CemecTpbl 6
OO0m1ast TpyJA0€MKOCTh 72 72
AyIUTOpPHBIE 3aHITHS 44 44
Jlexuun 20 20
JlaGopaTopHbie pabOThI 24 24
CamocrosiTenpHas padoTta 28 28

Bug uroroBoro KOHTpoIIst 3a4eT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
YuyeOHO-TeMaTHUYeCKH IVIaH

Bcero AyauTopHbie Camocrost
Ne HaumeHnoBanue TeM (pa3z[e.1101;) yacoB 3aHATHHA TeJIbHadA
padota
Jlekuuun |JlaGopaTopHble
3aHATUA
1 |BBemenue. OOmecTBO u OKpYKaoas 4 2 - 2
cpena
2 |Oxkpyxawmas cpeia Kak cucremMa 8 4 - 4
3 | IlpupoaHble 1 AHTPONOTeHHbIE 16 4 4
BO3/eliCTBHSA HA YeJI0BEKA U
OKPY:KaIOILYI0 cpexy
3.1 | IlpupoaHble U aHTPONIOTEHHBIE BO3ACHCTBUS 8 4 - 4
Ha YeJIOBeKa M OKPYKAIOUIYIO cpeay
3.2 | Pacuer cokpaieHus MPOAOHKHTEILHOCTH 4 - 2 2
’KM3HH B 3aBUCUMOCTH OT YCIIOBHH TpyAa u
MIPOKUBAHUS
3.3 | IlocTpoeHue u aHaU3 JepeBa peleHuii ¢ 4 - 2 2
KOJIMYECTBEHHBIMHU OIIEHKAMH MOCIIEICTBHMA
4 | Ilpupona u XapaKkTepuCTHKA ONacHOCTel 12 4 4 4
B TexHOchepe
4.1 | [Ipupona n xapakTepucTUKa OaCHOCTEHN B 6 4 - 2
TexHochepe
4.2 | Ouenka 9KOJIOTUYECKOTO pHucKa 3 - 2 1
MIPEeNPHUSITH
4.3 | Onpenenenue ymep0a OT HEPAIHOHATEHOTO 3 - 2 1
IPUPOJIOTIOIB30BAHUS
5 | Ipunuuns! odecrnieyeHns1 6€30MACHOCTH 16 4 8 4
YeJI0BEKA U OKPYAKAKLIEH cpeabl
5.1 | [IpunnMIB 00ecTieueHus: 6€30MacHOCTH 4 4 - -
YeJI0BEKa M OKPYKAIOIIEeH CpeJibl
5.2 | Ouenka pucKka Yrpo3bl 370pPOBBIO IPH 3 - 2 1
BO3ICHCTBUH IMOPOTOBBIX TOKCHKAHTOB
5.3 | Onlenka pucka Yrpo3bl  3JI0POBBIO  TIPH 3 - 2 1
BO3JICCTBHHU OECTIOPOTOBBIX TOKCUKAHTOB




5.4 | Pacuer pasinallMOHHOIO PUCKA, CBSI3aHHOTO 3 - 2 1
C BHYTPEHHHUM 00JIyYeHUEM
5.5 | Pacuer paamanMoOHHOTO pPHUCKA, CBSI3aHHOIO C 3 - 2 1
BHCIIHUM 06J'Iy‘~IeHI/IeM
6 | YnpaB/ieHHe KaueCcTBOM OKpY:Kalouieii 16 2 8 6
cpelibl, NPOMBbILIJIEHHON U
IK0JIOTHYECKOH 0e301acCHOCThIO
6.1 | YnpaBrneHue Ka4ecTBOM OKpYKaroIIen 4 2 - 2
Cpelibl, IPOMBIIIIEHHON U 3KOJIOTHYECKON
0€301aCHOCTBIO
6.2 | Pacuer pa3mepa mpeabsBIsSEMOro pucKka 3a 3 - 2 1
3arpsi3HeHue aTMOC(EPHI B pe3yibTare
cropanusi TbO Ha nonurone
6.3 | Pacuer ymepba BOIHOMY OOBEKTYy B 3 - 2 1
pe3yJIbTaTe XUMHYECKOTO 3arps3HCHHUS
6.4 | Pacuer ymepba secaM OT HE3aKOHHOM 3 - 2 1
pyOKu
6.5 | Pacuer ymep6a 0OXOTHHUBUM pecypcam 3 - 2 1
UTOoro 72 20 24 28
HNuTepakTHBHOE 00yUYeHHe M0 TUCHUILINHE
Ne Haumenosanue Bun DopMa HHTEPAKTUBHOI'0 KoaunyecTBo
TeM (pas/ielIoB) 3aHATHS 3aHATHSA 4acoB
1 Bsenenue. O0OmecTBo 1 JIK [IpoGnema ycroitunBoro 2
OKpY’Kalolias cpeaa pa3BuTHs 001IeCcTBa
2 | Okpyxarommas cpeja Kak JIK [Ipocmotp u obcyxaeHNE 2
cucrtema BUJcOPHIEMA
«Cuiibl Ipupob»
3 | [Ipuponansie u JIK [IpocMoTp u 00Cy)KaCHHE 2
AHTPOTIOTEHHBIC BO3ICHCTBHS BUcO(IIIEMA
Ha YeoBeKa «ITocnencTBus nepeceneHus
U OKPYKAIOIIYIO CPEy TUTAHETBD)
4 | Ilpupoaa u XapakTepuCcTUKa JIK IIpocmoTp u 06cyxieHne 2
omacHoOCTe| B TexHOChEepe BHUIeO(DUITEMA
«/IBe nnu Tpu Bewy,
KOTOPBIE HEIJI0XO0 ObLIO OBl
3HaTh 0 Hei»
H. Makapos, 2010
5 | [lpunnume! obecnieueHus JIK [IpocMoTp u 00Cy)KaCHHE 2
0€30MacHOCTH YeloBeKa U BUaCO(UIbMA
OKPYXKaIOIIEH Cpeabl «IlecToi okean»
JIK [Ipocmotp u obcyxaeHNE 2
BUaeoPHIEMA
«HepackpsIThie TaiiHbl: Kak
3arpsi3HEHUE BO3/1yXa BIUSET
Ha 310poBse» OAO "MockBa
Memna",2013
6 | YmpaBieHune Ka4ecTBOM JIK [IpocMoTp u 06Cy)aeHME 2
OKPYXKArOIIeH CpeJibl, BUaeoHIEMA
MTPOMBINIJICHHON 1 «XpaHWIHIIE PaTHOAKTHBHBIX




JKOJIOTHYECKON OTXOIOB»
0€30I1aCHOCTRIO

nuToro 14

3 COAEP KXAHUE TEM (PA3JEJIOB)
1. BBenenue

OO6mmecTBO U OKpyxaroriasi cpena. [Ipobmema ycroiunBoro pa3ButHs oOiiectBa. Mecto
XUMHUYECKON HAyKH B KOHLIETIIIUU YCTOMUNBOTO Pa3BUTHSI.

2.0xpy:xamomas cpea Kak cucremMa

[Tonstue cpenpl. Cpena, OKpy»Karoliash uYeloOBeKa, €€ crheuu@uka, KOMIIOHEHTHl U
cocrosinue. KadecTBEHHBIE XapaKTEPUCTUKH CpeAbl OOWTaHWs. 3arpsA3HEHUE, HCTOYHHKHU
3arpsA3HEHUS, HOPMUPOBAHUE 3arps3HEHUA U pa3pyleHus okpy:xaromeit cpensl. [1IK. TT/IB.

MacmTaOpl  BO3JCHCTBUS Ha OKPYXAIOIIYI0 Cpeay. OKOJOTHYECKHE HapyUICHUs,
9KOJIOTHYECKU KOH(IMKTHBIE CUTYallUHU, SKOJIOTUYECKHE KPU3HCHI.

MOHUTOPUHT OKpY>Karomieil cpeabl U 370pOBbs HaceneHus. CHCTeMbl NPUPOAHBIE U
anTponoreHHsie. CTpyKTypa, KOMIOHEHTHI, OOMEH BEIIECTBOM, JHeprueil u uHbopMmaluein
MEXIy MPUPOTHO-TIPOMBIILICHHBIMU CUCTEMaMU

KonnuecTBeHHBIE OLIGHKH B3aUMOJICHCTBUSI B TEXHOTCHHBIX cHUcTeMmax. Harpy3ka Ha
OKpyXatolyro cpeay. HanexHocTs 3KOCUCTEM. XapakTepuCTUKU BO3JICUCTBHUS  Ha
OKPYXAIOIIYI0 Cpely U KIMMaT.

3. [lpupoaHble U AHTPONOTeHHbIE BO3/IeliCTBHE HA YeJI0BEKA M OKPYKAIOIIYIO CPexy

BoszneiictBus nmpupoaHble U aHTponoreHHble. [IpupoaHbie BO3AEHCTBUS Ha yeloBeKa U
OKpykaronryto cpeny. EctecTBeHHBIE (haKkTOpBI TIIOOANBHBIX BO3JCHCTBUH Ha Ouocdepy.
['eopusnueckue u kocmuueckue ¢akrtopbl. EcTecTBeHHBbIE HOHU3HPYIOMIHE (HAaKTOPBI CPEIbI.
PaanoakTBHOCTB.

I'mobGanbubie 3)PexThl CTUXUIHBIX OENCTBUIN. YparaHbl, HAaBOJHEHUS, 3EMIICTPACEHUS,
IlyHaMH, ByJIKAHUUYECKasl JAESITeIbHOCTb, 3acyXa U JIp.

AHTpOINOTreHHbIE BO3/ICHCTBUS Ha YEIOBEKA M OKPYKAIIIYIO cpeny. Tumbl Bo3aeHCTBUS
YeJI0BEKa Ha OKPY KAIOILYIO Cpey: IPeAHAMEPEHHOE, HENPEIHAMEPEHHOE, IPSIMOE, KOCBEHHOE.

OcHoBHbIE BUIbI aHTPOTIOT€HHBIX BO3JIEHCTBUM Ha Onochepy.

3arpsisHEeHUE OKpyxaroimeid cpenbl. OCHOBHBIE HANpaBICHUsT W METOJIBI OOpHOBI C
3arpsA3HEHUEM OKPYIKAIOIIEH Cpebl.

4. [Ipupoaa u xapakTepucTHKa onacHocTeil B TexHocdepe

Texnocdepa. Ilpupoga u xapakTepucTuka omacHocTeil B TexHocdepe. [IpuHIUIIBL,
(dakTophl U MPUYUHBI YCUJICHUS TEXHOTEHHOW omacHocTu. Knaccudukarus u cucteMaTHU3aius
omacHocTell. HeratuBubie akTopbl TEXHOCHEPHI.

KavecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAJIN3 OMACHOCTEH.

DKojoruyeckas OMacHOCTb M JKojormueckuid puck. Ilpobrmema OGezomacHOro
(ycToi4MBOT0) pa3BUTHS O0IIECTBA.

Meroaonoruyeckue acreKkThl aHaIW3a aBapUilHOTO prucka

XuMH4ecKas OIaCHOCTh, €¢ 0COOCHHOCTH. XUMHYECKU OITacHbIe OOBEKThI. TEeXHOIrCHHEIS
aBapuM U KaracTpodbl Ha OOBEKTAX C XMMHUYECKUMHU TEXHOJOTHSAMH, WX KiaccuuKaius u
BO3MOYKHBIE TIOCIIEJICTBUA. DTarbl OIIEHKU MOCIEACTBUI TEXHOTCHHBIX aBapUH.

XapakTepucTuKa BO3ACHCTBUS MPOMBIIIEHHOTO MPOU3BO/ICTBA HA OKPYKAIOUIYIO Cpeay U
KJIUMat. Y uiepOsl.

Kparkas xapakTepucTuka METOJIOB aHAIN3a ONAaCHOCTH.

5. lIpuHuunbI 00ecniedyeHUs1 0€30NMACHOCTH YeJI0BEeKa U
OKPYXKAKILeH cpeabl

[Tonsitue Oe3zonmacHocTu. [lokazatenm Oe3omacHocTu. CpeacTBa 3alIUTHl YeJIOBEKa W
OKPYXKArOIIeH Cpelibl OT BO3ACHCTBUS MPUPOJIHBIX U aHTPOTIOTEHHBIX (PAKTOPOB.

3ammrta atMocdepsl. 3ammuTa ruapocdepsl. CocTaB M pacyueT BBIMMYCKOB CTOYHBIX BOJ B
BooeMsl. [Ipo6iiema orxonoB. IlyTu ee pemienus.
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besonacHocth u puck. OCHOBHBIE TOJOKEHUS TEOPHUH pHUCKA. McTOUuHMKH U (haKTOPHI
WHANBUAYATHHOTO U TEXHUYECKOrO PHUCKOB. MeETOapl OIEHKH pUCKa U 0e30MacHOCTH.
W3mepenue, BHIYHUCICHUE U MTPEICTaBICHUE OIICHOK PUCKA.

Dkonornyeckas 6e30macHOCTb. CpecTBa CHUKEHHUS ONTACHOCTH TEXHOTEHHBIX CHCTEM.

TexHnorennsle aBapuu U KaTacTpodbl. DTarnbl OLEHKU MOCIEICTBUN TEXHOTCHHBIX aBapHil.
AHanu3 ¥ OLleHKa BO3MOXKHBIX ITOCIEACTBUM aBapuil. IIyTu cHU>KeHuUs: aBapuHOTO pUCKa.

MeToapl OCTPOEHHUS TOJEeH pHcKa W pacyera MOCIEACTBUI HEraTUBHOTO BO3JICHCTBUS
HMCTOYHHKOB OMAacCHOCTH.

MeTtoauueckre 0COOEHHOCTH pacyeTa pacpoCTpaHeHus: BLIOPOCcOB B aTMocepe.

6. YnpaBJieHHe Ka4eCTBOM OKpPY Kalollell cpebl, NPOMbIILIEHHON H 3K0J0TH4eCKO

0€30IaCHOCTHI0

OCHOBHBIE 3KOJIOTMYECKHUE 3aKOHBI U IPAaBUJIA, ONPEIEIIAIOIINE YCIOBUS CaMOCOXPAaHEHUS
OOJIBIINX YKOCHUCTEM.

[IpeoOpasoBanue  mpupoisl.  BoccraHoBuTenbHOe — HpeoOpa3oBaHUE  HPUPOIBI.
DKOJIOTMYECKUI KpUTEPHil. DKOJIOTHYECKas Kajla. DKOJIOTHYecKas 1eHa.

MeToabl HHXKEHEPHO-3KOJOTUUECKUX UCCIICTOBAHMI.

ObecrieyeHre MPOMBIIIICHHOM U YKOJIOTUYECKOM 0€30IaCHOCTH.

JIlunieH3supoBaHue BUIOB JIeATENbHOCTH B oOnactu Oe3zonacHoctu. Ceprudukanus
obopynoBanusa. Cucrema 5SKCHEpTU3bl MPOMBIIIIEHHOW Oe3omacHocTu. [lexnapupoBaHue
MPOMBIIUICHHOM Oe3omacHocTH. CTpaxoBaHME OTBETCTBEHHOCTH 3a MPUYMHEHUE Bpela IMpu
9KCILTyaTalliy OMacHOTO MPOU3BOJACTBEHHOTO 00BEKTA.

Crparernueckue pucku. KauecTBeHHast XapakTepuUCTHUKa PUCKOB.

[Inanerapusie, rmobanbHble W HAIMOHANBHBIE KaTtacTpo(dbl. TexHoreHHBIE KaTacTpodbl
pernoHanbHOrO Macmraba. JlokanpHbie aBapum W KatacTpodnl. OOBEKTOBBIC aBapuul W
KaTacTpoQHl.

KonuuecTBenHas xapakTepuCTHKa PUCKOB.

[IporHo3 crpaTteruyeckux pHUCKOB. DKCHEpTHAs OLIEHKAa BO3JEHCTBUS MPOM3BOJACTBA Ha
OKPYKAaIoIIyI0 YeJIOBEKa CPELy.

[IpaBoBbIE OCHOBBI 0O€CTIEUEHHS IKOIOTUYECKOM OE30TaCHOCTH.

[IpaBoBbIE ¥  HOPMATUBHO-TEXHHYECKHE OCHOBBI  OOECMEYEHHUsS  IKOJIOTHYECKOM
0e30MacHOCTH.

[Ipupomooxpanubie 3aKOHBI ¥ TOA3aKOHHBIE aKThbl. CaHUTAPHO-IKOJIOTHYECKHUE HOPMBI.
DKOJIOTMYECKUI HOPMATHUB.

HopmaTtuBHO-TeXHUUYECKas! TOKYMEHTAIIHS.

[leneBas KOMIUIEKCHAs TpOrpaMMa OXpaHbl PUPOJTHON U OKPYIKAIOIIEH YEIOBEKa CPEIbI.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3ZAHUA) 1JIA CTYAEHTOB I1O
N3YYEHUIO JTUCIUITJIMHBI

JuctumuimHa «TexXHOTeHHBIE CUCTEMBI W DKOJIOTMYECKHUH PHCK» TpPU3BaHA IOMOYb
CTyJ€HTaM B OpraHu3aluu camocTosTensbHoi paboTel. Kypc «TexHoreHHBIE CcHUCTEMBI U
IKOJIOTHUECKUN PUCK» U3YyYaeTCsl Ha MPOTSHKEHUU BOCBMOTO CEMECTpa M CTAaBUT CBOCH IENBIO
obecrieueHrne MOJArOTOBKH BBICOKOKBATH(UIIMPOBAHHBIX CIEIUATUCTOB K MpodeccruoHaIbHON
JIESITSIILHOCTH B COOTBETCTBHH C X (DYHTAMEHTAIBHON U CIICIIHATHLHOM IMOJATOTOBKOM.

JlanHplif  Kypc 3aHUMaeT 3HAYMMOE MECTO B CTPYKType yueOHOro IjiaHa
po(heCCHOHATILHOM IMOATOTOBKH CTYACHTOB, ITIOCKOJIBKY Oa3WpyeTcs Ha 3HAHUSAX paHee
M3YYCHHBIX KYypCOB XHMHH, NAIOLIUX BO3MOXKHOCTH OIpPENESATh YCIOBHUS W HAIPABICHHOCTH
TEXHOTCHHBIX JKOJIOTHYECKHX PHCKOB, B YaCTHOCTH, B TPOIECCE MPOM3BOJACTBA IPOJTYKTOB
XUMHUYECKON TPOMBIIUICHHOCTH.

Pabouas mporpamma JUCITUIUIMHBI, COCTABIICHHYIO B CTPOTOM COOTBETCTBHH C yUEOHBIM
mranoMm u OOIT.



[IporpamMMa  cofepUT 3aJaHus IS  CaMOCTOSTEIbHOIO  HM3yY€HHUs, BapUaHThHI
KOHTPOJIBHBIX PabOT, a TakKe HMTOTOBBIE KOHTPOJBHBIC TECTHI MO BCEM H3y4aeMbIM TEMaw,
KOTOpBIE TO3BOJISIIOT MPOBEPUTH YPOBEHb YCBOEHHUS H3Y4YEHHOro marepuana. KoHTposibHbIe
TECThl COJEpKaT 3aJaHusd PA3HOIO COJEP)KAaHUS M YPOBHSA CIOKHOCTH, 4YTO I103BOJISIET
JIOCTOBEPHO OLIEHUTH TOJTHOTY 3HAHUM CTY/IEHTOB.

[Ipesxne uyeM NPUCTYNHUTH K BHIIOJHEHHWIO 33JaHUN JJII CaMOKOHTPOJS, CTYyJEHTaMm
HEOOXO0IMMO U3YUHUTh PEKOMEHAYEMYIO M0 KaXJ10il TeMe nuTeparypy. OOmuil cnucok yuyeOHom
U y4eOHO-METOANYECKOH JINTepaTyphl MPEACTABICH B OTACIHLHOM pa3/ielie JaHHONW paboThI.

B mpouecce mnpoBeneHus 1abopaTOPHOTO MPAKTUKyMa CTYACHTHI JTOJKHBI 3aKPEMUTh U
yIIyOuTh 3HAHUS, MOJYYCHHBIC B JICKIIMOHHOM Kypce, NMPUOOPECTH MPAKTUYCCKUE HABBIKU B
MIPOBEJICHUH UCCIIEIOBAaHMSI U KOJIMYECTBEHHOM 00pabOTKU pe3ysIbTaTOB MPOBOAMMOMN pabOThI,
O3HAKOMHUTBCSI C COBPEMEHHBIMH METOJIAMU pacyeTa MpsAMbIX U KOCBEHHBIX BO3JEHCTBUI
TEXHOT'C€HHBIX CUCTEM.

YuuteiBas crnenu@uKy MpeIMeTa, BBIMYCKHUK JOJDKEH 3HaTh TPEOOBAHUS TEXHHKHU
0e30MacHOCTH M OXpaHbl TpyJa IpH padoTe B XUMHUYECKOH 1a00paToOpuu U HAa XUMHYECKOM
NPEIIPUSITHA U YMETh UX BBITIOJHSTS.

Y4eOHO-MeTOINYECKOE 00ecTeueHHe CAMOCTOSATEILHOMH PadoOThI CTY1€HTOB MO TUCHHUILIHHE

TexHOreHHbIE CUCTEMBI H IKOJOTHYeCKHIi PHUCK

Ne KoJumnuecTBo 4yacos,
HaumeHoBaHue . B COOTBETCTBHHU C
®opMbI/BUABI CAMOCTOATEILHOM
pasnaesa (Tembl) yueOHO-
padoThI
AMCUUILIMHBI TeMAaTHYeCKUM
IVIAHOM
1 Benenune. O6miectBo u | M3yueHue OCHOBHOMU JIUTEPATyPbl 2
OKpYy Karolas cpeaa. I/I3yquI/Ie HOHOHHHTGHBHOﬁ
JUTEpaTyphl
KoncnektupoBanne M3yYECHHBIX
HWCTOYHHUKOB
2 Oxkpyxatomasi  cpena | M3ydeHune oCHOBHOM JIUTepaTyphl 4
KakK CUCTEMA N3yuenue JIOTIOJTHUTENTHHOMN
JINTEPATYPHI
Odopmiienne nabopaTopHoil paboThI
Pemrenne pacueTHbIX 3a1a4
3 IIpuponusie u N3ydeHne 0CHOBHOM JINTEpATypPhI 8
aHTPOIIOT€HHEBIE I/I3yquI/IC HOHOHHHTGHBHOﬁ
BO3/IEHCTBHS Ha JNTCPATypbl
Pemenne pacueTHsIxX 3a1a4
YeJI0BeKa U
OKPY’KaIOIIYIO Cpeay
4 [Ipupona u N3ydyeHue 0CHOBHOM JIUTEPATYPBI 4
XapakTEepUCTHKA I/I3yquI/Ie HOHOHHHTGHBHOﬁ
OIaCHOCTEN B JINTCPATyPbl
Pemrenne pacueTHsIX 3a1a4
TexHochepe
5 [IpuHDHATIBL N3yueHne 0CHOBHOM JINTEpaTyphl 4
obecIieueHUS N3yuenue JIOTIOJTHUTENTHHOMN
0€30MacHOCTH JINTCPATY PRI
[Toaroroska oT4eTa o
YeJI0BeKa U .
nabopaTopHoOr paboTe
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OKpYKarolleu cpebl

6 VYnpasieHue kauecTBoM | M3yueHue OCHOBHOM JIUTEpaTypbl 6
OKpYKalowlel cpebl, N3yuenue JIOTIOJTHHUTEIIFHON
HPOMBIILIEHHON 1 JIUTCPATYPhI

. Koncnektuposanue M3YYECHHBIX
9KOJIOTHYECKOMN
5 HCTOYHHUKOB
C30MACHOCTLIO [ToaroroBka pedeparon u
IIPE3EHTALUN
UTOIro 28

S HPAKTUKYM 110 JUCHUIIJIMHE
IIpumepHbIii n1aH 1a00paTOPHBIX padoT

Tema

Or1eHKa pucka yrpo3sl 3JI0pOBBIO IPU BO3/IEHCTBUH MOPOTOBBIX TOKCUKAHTOB

OI_IGHKa PHUCKA YI'PO3LI 3I0POBBIO ITPH BOSHeﬁCTBHH 66CHOp0rOBBIX TOKCHUKAaHTOB

Pacuer pasyualilnoHHOrO PUCKa, CBSI3aHHOTO C BHYTPEHHUM O0JIyUYEHHEM

Pacuer paarualilMOHHOI'O pHUCKad, CBA3AHHOI'O C BHCIIHHUM 06J'Iy‘ICHI/ICM

gls|win k| Z

Pacuer COKpall€HUA IMPOAJOZKUTCIbHOCTH ) KU3HU B 3dBUCUMOCTHU OT yCJIOBI/Iﬁ Tpyaa u
IIPOXXHUBAHUA

OneHka 3K0JIOTHYECKOr0 PUCKA IPEAIPUSITUS

Omnpenenenue yiepOa oT HepalMOHATBHOTO MPUPOIONOIH30BAHHUS

HOCTpOCHI/IC H aHAJIU3 ACPCBA peHleHI/Iﬁ C KOJIMYCCTBCHHBIMHU OIICHKAMM HOCJ'IG,I[CTBI/Iﬁ

OO0 (N |

Pacuer pa3zmepa npeapsBIsSeMOro pyucka 3a 3arpsisHeHHe aTMOC(EphI B Pe3yiIbTaTe
cropanusi TbO Ha nonurone

10 | Pacuer ymep6a BOTHOMY OOBEKTY B Pe3yJbTaTe XUMUYECKOTO 3arpsi3HECHUS

11 | Pacuer ymep0a yiecam OT He3aKOHHOU pyOKH

12 | Pacyer ymep6a OXOTHHYBHM pecypcam

Onenka PUCKa YIrpo3bl 310POBLIO IIPH BO3/eiicTBUH MOPOTrOBbLIX TOKCUKAHTOB

HeratuBHoe aelicTBHE MOPOTOBOTO TOKCHKAHTA JIOJHDKHO XapaKTEPHU30BATHCS 3HAYEHUEM
TOW TIOPOTOBOM J03bI (MJIM MOIIHOCTH JI03bI, OTHECEHHOI K HEKOTOPOMY MHTEPBAIy BPEMEHH),
HaunHas C KOTOPOH MOSBISIOTCS HEOJIArompusTHbIE mocieacTBus. [IpakThka mokasana, 4To
BO3MOXKHBI HECKOJIKO TOJXOJ0B K YCTaHOBJICHHIO BEJIMYMHBI TTOPOTOBOW MOIIHOCTH JIO3BI.
B03MOXHO HCIONIB30BAHUE CIICAYIOIIUX 3HAYCHUH, BBIABISIEMBIX OIBITHBIM MyTeM (Kak
IPaBUJIO, TIO pe3yJIbTaTaM 3KCIIEPUMEHTOB HaJl )KUBOTHBIMH):

J HnoeL — HamOombpmias moporoBasi MOIIHOCTH J03bI, KOTOpas HE MPUBOJHUT K
HOSBICHUIO KaKuX 6b1 Mo Hu Obl10 CTATUCTUYECKU 3HAaUUMBIX Ouosorndeckux 3¢dexros (NOEL
— «no-observed-effect-level», T.e. ypoBeHb mpu KOTOpOM HHKaKKE 3G GEKTH HE HAOTIOAAI0TCS);

. HNn40EL — HamOosbInas MOIIHOCTH JI03BI, KOTOpask HE MPHBOIHUT K ITOSBICHUIO
CTaTUCTHUYECKH 3HAYMMBIX HebOaazonpusamueix Ononormdeckux sdpdextoB (NOAEL — «no-
observed-adverse-effect-level», T.e. ypoBens mpu KoTopoM He HAOIIOAAIOTCSA HEOIATONMPUSTHBIC
3 peKTHl);

J HLoEL — HaMMeHbIIass MOIIHOCTH JI03bI, KOTOPasi PUBOJMT K TOSBICHHIO KAKUX
Obl Mo Hu ObLIO CTAaTHCTHYECKH 3HAYMMBIX Owosoruueckux s¢dexro (LOEL — «lowest-
observed-effect-level », T.e. HaMHM3MMIA YPOBEHB, IPH KOTOPM HAOIOAAIOTCS 3P PEKTHI);

J HiLo4EL — HaWMeHbIIass MOLIHOCTH J03bI, KOTOpas MPUBOIUT K TMOSBICHUIO
CTaTUCTHYECKU 3HAYMMBIX HeOnazonpusmublx ouonorndeckux s¢dextoB (LOAEL — «lowest-
observed-adverse-effect-level», T.e. HamHW3MMH ypOBeHb, MPH KOTOPOM HAOIIOAAIOTCS
Hebnazonpusamusle YPHEKTHI.



Bce dyerbipe BeIMYMHBI M3MEPSIIOTCS KOJUYECTBOM 3arps3HMUTENS, IOCTYIAIOLIETO B
€IMHUIly BPEMEHU B OpPraHHM3M 4YeJOBEKa WM >XKMBOTHOI'O M HOPMHUPOBAHHOTO Ha €IMHUILY
Macchl Tena. OOBIYHO KOJIMYECTBO TOKCHKAHTA H3MEPSeTCs B MILIMTPaMMax, €IUHHIEH
BPEMEHHU CIIy’)KUT JA€Hb (CyTKH), a €IUHULEH Macchl Tela — KHUJIOIpaMM; ClIe0BaTeIbHO
pPa3MEpHOCTh MEPEUNCIICHHBIX BEJIMUYUH — MI/(KTCyT).

OnTuManbHOE COIIACOBAHME SKCIEPUMEHTANIBHBIX JaHHBIX U PE3yJbTaTOB HAOJIOJCHUN
HaJ TPYIIaMH pHCKa O3HAYAET, YTO MMEETCS JOCTaTO4Has MH(OpMAIUS MO MepeYUCICHHBIM
Bblle (pakTopam. OHAKO Ha MPAKTHUKE TaKOEe COIJacoBaHHE OOECIEeUUTh HE YIAETCs, I03TOMY
OPUXOIUTCS  BBOIUTH  KOA(PQUIMEHTHI  HEONPEACNCHHOCTH, KOTOpbIE HUIpalT  poib
CBOEOOPA3HOI0 «3amaca HaJAEeKHOCTH» B IPOLECCE BBIYUCIECHUS MOLIHOCTH A03bl. OOBIYHO
UCTIONB3YIOT TpH Koapduuuenta: Fi1, Fz2, F3. Ha ux npousBenenue nensT BeIMUUHY OPOTOBOU
MOIIHOCTH O3Bl

_ Hpy

" F,-F, F

rae Hp() — m000e u3 mpeAcTaBIeHHBIX BBIIIE 3HAYEHUI MMOPOTrOBOM MOIIHOCTH J103bl, Hp — ee
CKOPPEKTUPOBAHHOE 3HAUEHHE.

Koodpduuumenr Fi1 ucmomp3yercst s ydera BO3MOXKHBIX MEXKBHJIOBBIX BapHallUi B
nposiBlIeHUd >(PQPEeKToB OT OJHOW M TOW K€ MOIMHOCTU JO3bl, T.€. OH XapaKTepU3yeT
MEXBHJIOBBIE pa3lIMuMsi B UYYBCTBHTEIBHOCTH K TOKCHKAaHTy. Ecium OHWOKMHETHYECKHe
0COOEHHOCTH TOKCHKAHTa U MEXaHU3Mbl €r0 TOKCUYHOCTH Y 3KCIIEPUMEHTAJIBHBIX KUBOTHBIX U
y JIFOJICH pa3IndaroTcs CUIIbHO, TO Kodddunmenty F1 npunmckBaeTcsi MaKCUMaJIBHOE 3HAYCHUE,
paBHoe 10. Eciiu 6MOKHMHETHKA U ME€XaHU3Mbl TOKCUYHOCTH Y SKCIIEPUMEHTAIbHBIX KUBOTHBIX U
JroJieH cxoxu, To F1 = 1.

Koadduunent F2 oTBeTcTBEeHEH 32 BHYTPHBHIOBBIE pa3iMyusl B JIEHCTBUM TOKCHUKAHTa,
KOTOpBIE OOYCJIOBJIIEHBI WHAMBHIYaJIbHOH UYyBCTBUTEIHBHOCTHIO. Ero 3Hauenuss moryr
u3MeHsATbes oT 1 po 10; Takke oObyHO monarator F2 = 1 (ecam cyliecTBEHHbIE
MHIUBUAYaJIbHbBIE PA3JINUMsl B YyBCTBUTEJIBHOCTU K JAHHOMY TOKCUKAHTY HE BBISBIICHBI).

Koadpduumenr F3  mnoBbIIIaeT HalEKHOCTh pPACUYETOB, CBSI3aHHBIX C IEPEXOJ0M OT
CpPaBHUTEIHHO KPATKOBPEMEHHBIX HAOIOIEHUH K OlleHKaM d()(PEKTOB Ha 3HAUUTEIILHO OOJIBIINN
nepuoJi BpeMeHH. 3HaueHue 3Toro kosg¢uimenta Moxer BapbupoBath oT 10 1o 100. Koraa
Tpedyercs oneHuTh Hnoel win Hn4oeL 17151 BCel JKM3HU )KMBOTHOTO WJTM YEJIOBEKA, a UMEIOTCS
JTAaHHbIE TOJIBKO 10 KPaTKOBPEMEHHBIM dKCIIepUMeHTaM, To noiaratoT F3 = 10. [{ng ouenku xe
HLoeL 1 Hio4EL TIpH TEX ke yCIIOBUSX UCITONIB3YIOT MakcuManbHoe 3HaueHue F3 = 100.

Takum oOpa3oM, BBeJeHHE KO3(PPHUINEHTOB HEONPENETIEHHOCTH CYIECTBEHHO CHUXKAET
3Hau€HUE MOPOrOBOM MOIIHOCTH J103bl, YTO O0YCJIOBJIEHO BIUSHUEM psila HEONPEIEIEHHOCTEN.
MakcumanbHOe 3HaueHue npousBeaeHus kodddumuentos F1- F2 - F3 =10 - 700 - 10 =10 000.

MoskHO cKa3aTh, YTO 3TH KOA(P(UIMEHTH! BBINOIHSIIOT POJib (AaKTOPOB MEPECTPAXOBKH, T.
K. B pacyeTsl pucka OyIyT BXOJUTh HAMEPEHHO 3aHMKEHHbIE 3HaYEHUs MOPOrOBOM MOIIHOCTH
JTO3BI.

EnuHuna MOmHoOCTH MOporoBoOi J03bI — MI/KI*CYT — CBsI3aHa 3aBUCUMOCTBIO BO3JI€HCTBUSA
MOCTYNAIOIIEr0 B OpPraHu3M TOKCHKaHTa OT Mmacchl Tena. Ilepen Tem kak 3aduKCHpOBaTh
3HAUEHUE ATOM J03bl Ul JIIOJEH, MPOBOIATCS OMBITHI HA KUBOTHBIX, P 3TOM HCIOJB3YIOTCS
HECKOJIBKO IPYII >KMUBOTHBIX, JIJIS1 KaX/I0M U3 HUX IPUHUMAETCS CPEIHSS BEIMYMHA MacChl Tefa.
YacTo 00bEKTaMU TaKHX OIBITOB CTAHOBATCS MAIM, KPBIChI, MOPCKHE CBUHKU U KPOJIUKHU.

3HaueHus] MOPOroBOM MOUIHOCTH /103bl Hp Npu MOCTYIJIEHMH HEKOTOPBIX TOKCHKAHTOB-
HEKaHIIEPOTEHOB C BO3[yXOM, BOJIOH M MUINEH MPUBEIECHBI B Ta0nax 6-8.

Hp

Tabnuma 6
TokcHKaHTBI, IOCTYNAIONIHE C BO3IYXOM Hp, Mr/kr-cyr
Benzon 9-10°%
Mapranen 1,4-10°
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P1yTh 8,6:10°
Bepunii 5,8:10°%
TeTtpasTuicBUHEI 5,7-10C
Tabmauma 7
TOKCHKAHTHI, Hp, Mr/kr-cyr ToKCHKaHTbI, MOCTYNAKIIHE C Hp, Mr/kr-cyr
NnocTynawuue ¢ BoAoi u BO/I0I W MUIIEH
MHIel
Hurpats 1,6 Cenen 5-10°°
Xpowm (Cr¥) 1,0 Monu6en 5-10°°
[unk 0,3 Cepebpom 5-10°
Bapwii 0,2 Xpowm (VI) 5-10°°
Bop 0,2 Kanmuii 5-10*
Maprauen 0,14 CypbMma 4-10%
Xnop 0,1 MBIIIBIK 3-10*
Menp 0,04 PryTh (X10pHN) 3-10*
Huxens 0,02 Tasnmii (xs10pu, KapOoHar) 8-10°
Tabnuma 8
TOKCHKAHTBI, HOCTYNAKLIHE C Hp, Mr/kr-cyr
BOJI0M

1 2
DTUICHTIUKOIIb 2
AlLleTOH 0,9
HedrenpoaykTsl 0,6
denon 0,6
MertaHon 0,5
DopMabaerua 0,2
TentaxyopdeHon 3-10?

1 2
benzon 4-10°%
Bunnixsiopun 3-10°
HurpobGenszon 5-10*
AT 5-10*
MeTuipTyTh 1-10#
TeTpasTHICBHHEN 1,2-107

Kak moxaspiBaroT JAaHHBIC Ta6J'II/IH, II0 3HAYCHUIO HOpOFOBOI\/JI MOIIIHOCTU 03Bl
TOKCHYECKHE BEI[ECTBA MOTYT Pa3IMYaThCs B MIJITMOHBI pas3.

IIppu pemenunm 3aga4, B  KOTOPBIX pacCMarpuBaeTCs BIbIXaHHE TOKCUKAHTA,
CpPEIHECYTOUYHOE €ro TMOCTyIJeHHe M, OTHecCeHHOoe K 1| Kr Macchl Tela 4eloBeKa,
paccuuThIBaeTCs o popMyIie:

_CVfTy
pT '’
rie C — KOHIEHTpAIMs KaHIEporeHa B Bo3ayxe (Mr/m°); V — 06beM BO3/LyXa, MOCTYMAIOMIETO B
JNerkue B TeUeHHe CyTOK (MP/CYT (CUMTaeTcsl, 4TO B3pOCIHbIi uermoBek BibixaeT 20 M° BO3ayxa
eXecyTouHo); f — komuuecTBO MHEW B TOjay, B TOYEHHE KOTOPBIX MPOUCXOHUT BO3JCHCTBHUE
TOKCHKaHTA; Tp — KOJIMYECTBO JIET, B TEYEHNUE KOTOPBIX MPOUCXOIUT BO3JCHCTBUE TOKCUKAHTa; P
— cpenHss Macca Tejla B3pOCIOro 4esoBeKa, npuHumaercss paBHoM 70 kr; 7 — ycpeaHEeHHOe
BpeMsl BO3MOXKHOT'O BO3/IEHCTBHSI TOKCHKaHTa, MpuHUMaemMoe paBHbIM 30 roxam (10 950 cyTok).

BrimenpuBeeHHOe BhIpaykeHue sl M 0a3upyeTcs Ha JaBHO M3BECTHOM M MCIIONIb3yeMOI
B TOKCcHKoJoruu (popmyiie ['abepa, Mo KOTOpOil BEIYUCISAIOT MOKa3aTelb TOKCHYHOCTH BEIIECTBA
Kiox. 1151 TOKCHKaHTa MOCTYNAIOMIETO ¢ BO3yXOM 3Ta (popMyJia UMEET BU/I:
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rae C — KOHIIGHTpalusi TOKCUKaHTa, V — 00beM JIErOYHOM BEHTWIISIIIUM, I — BpeMsi JeHCTBUA
TOKCHKaHTa, M — Macca Tea.

Ecnmu pemarorcs 3amaud, CBsS3aHHBIE C TMOTPEOJICHHEM MUTHEBOM BOJBI, TO
CPEIHECYTOYHOE IIOCTYIUICHHE M TOKCHMKAHTa C BOJOHW Ha | Kr Macchl Tejla 4YeloBeKa
OTIPEICIIIETCS TI0 HECKOJIBKO U3MEHEHHOH opmyIe:

Co-fTy
T pT

rae C — KOHIEHTpAIUs TOKCUKAHTa B MMUTHEBOW BOJE, MI/JI; U - CKOPOCTh MOCTYIICHHS BOJIBI B
OpraHu3M 4eloBeKa, Ji/cyT. CuuTaeTcs, 4To B3pOCibli YEIOBEK BHIIMBAET €KECYTOYHO 2 JIUTpa
BOJIbI; f — KOJIMYECTBO JIHEH B rojly, B TEUCHHE KOTOPHIX MPOMCXOAUT BO3JCHCTBIEC TOKCHKAHTA,
Tp — KOIMUYECTBO JIET, B TEUEHHE KOTOPBIX NOTPEOIsIETCsl paccMaTpuBaeMasi IMTheBask BOJA.

Bemuuunsl P u T — Takue ke, Kak U B (opmysie, IO KOTOPOHM  pacCUUTHIBAETCS
HOCTYIIJICHHE TOKCUKAHTA C BO3yXOM. Pa3MepHOCTh BeIMYMHBI M MI/JI-CYT.

Ecin pematorcs 3anaud, CBsI3aHHbIE C IMOTPEOJIEHUEM MPOAYKTOB MMTAaHUSA, TO
CPEHECYTOYHOE IIOCTYIUIEHHE M TOKCHKAaHTa ¢ IHUILIECH, NpUBEJEHHOE K | Kr macchel Tena
9eJI0BeKa, ONPEEIISIOT 1o hopMyJie:
rae C — KOHUEHTpauusi TOKCUKAHTAa B pPacCMaTpUBAEMOM IIMIIEBOM IPOMEXYTKEe; M —
KOJIMYECTBO MPOAYKTA, TOTPEOIISAEMOrO 32 OJIUH TOM; 1p — KOJMYECTBO JIET, B TEYEHUE KOTOPHIX
noTpedIIseTcs: paccMaTpPUBAEMbIi IPOIYKT.

Bemuuunst P u T — Takue ke, Kak U B (opmyse, MO KOTOPOM  pacCUUTHIBAETCS
HOCTYIIJICHHE KaHIIEpOreHa C BO3LyXOM WJIM BOJIOW. Pa3MepHOCTh BEIMYMHBI M MI/KI“CYT.

MT M3
cvepen, 12(5) 20(F5) 10000 7a050m 040
- pPT 70(kr) - 25550(cyT) ~ 1788500(kr-cyt) KT T

NunuBuyanbHbId KAHUEPOTEHHBIN PUCK:

r=m- Fr = 04 (me/ke-cym) x1,6 -10 Ilocne TOro, Kak BBIYUCIEHO CPEAHECYTOYHOE
MOCTYIIJICHWE TOKCHKAaHTa, OTHECEHHOe K | K- Macchl Tella YelOBEKa, PaCCUUTHIBACTCS
BENIMYKMHA, Ha3biBaeMasi urdekcom onacHocmu. Ee o6o3HagaroT yepes HQ (ot cmo Hazard
Quotiend) u onpeesIOT BRIpaKEHUEM:

rie Hp — moporoBast MOIIHOCTb J03bI.

Ecmn HQ<1, TOo omacHOCTH HET; pucKa yrposbl 370poBblo Her. Ecim xe HQ>1, To
CYLIECTBYET OIAaCHOCTh OTPABICHUS, KOTOpas TeM OoJibiie, ueM Oosblie nHaeke HQ npesbimaer
eIMHUILY.

Ecnu B Bo3/1yXe, B MUTHEBOM BOJAE WM IMHUIIE COACPKHUTCS HECKOJIBKO TOKCHKAHTOB, TO
MIOJTHBIN MHJEKC onacHocTH HQj paBeH cyMMe MHIEKCOB OITACHOCTH OTACITBHBIX TOKCHKAHTOB!

HQi = HQ1+ HQ2 + HQs.

Ecim HQj <1, To ommacHOCTH HET, pUCKa yTPO3bI 37J0POBBIO HET.
IMPUMEP PELHIEHU S
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3apauya. B ogHOM U3 KOJNIOAIEB OOHAPYXKEH TSKEIBIA METAJI — IMIECTHBAJICHTHBIA XPOM,
MIPUYEM €ro CoJep KaHKue B BOJIE ITOTO KOJIOAIA B IeCATh pa3 npesbicuio 3HaueHue [1/IK xpoma
(V1) mnst mureeBoit Boasl (0,005 mr/m). JlaHHBIM KOJIOAIEM IMOJB3yIOTCA 6 jer. Paccuurarhb
WHWBUIYATBHBIN PUCK YTPO3BI 3I0POBBIO.

Jano:

C=10I1K = 0,05 mr/n
v =72 n/cyT
Tp=6ner=2190 cyr
P =70 kr

T=30ner = 10950 cyr
Hp = 5-10° mr/kr-cyT

Pemnenne:
CpennecyTouHOE MOCTYIICHUE TOKCUKAHTA C BOJIOM Ha 1 KT Macchl Teja YesioBeKa:

Mr JI
_Cowefn, 93 (5)-2(G7) - 2190@yD  2190(ur) ,g. 1070
e e 107 mr

)
pP- 20(xr) - 10950(cyT) "~ 766500(kr - cyT) kr T

MNunekc ommacHocTH:

Cm29-107 (%'CyT) )
HO == 510 (o) ~ 0,58 < 1.

OtBet: Hu onacHOCTH OTpaBiieHUs, HU PUCKA YTPO3bI 3J0POBBIO HET.

3AJAHUA JJ15 BBIITOJIHEHUSA
1. PaccunrtaTe MHAMBHIYAIbHBI PUCK YTpoO3bl 3J0POBBI0 B pPE3yJbTaTe€ BIBIXaHUS B
teueHue ogHoro roxa necrunuaa JAJIT ¢ xonmnentpamnueit, pasuoit 10 3nauenusim [1JIK storo
BeulectBa B Bo3ayxe. lloporosas momnuocts no3el J/IT mpu mocrymieHun ¢ BO3AyXOM
cocrasnser 510 mr/kr-cyr. IIJIK nectumuna JJIT B Bo3myxe pasra 0,0005 mr/m>,

2. B Bogy HEKOTOpOro BojoeMa Ionaja PTyTh, B PE3yJIbTATE€ YETrO COJEP)KAHUE ITOTO
AJIEMEHTa B TKaHSX pbIObI cocTaBiseT 10 Mr/kr. B TeueHue IByX JieT B 3TOM BOJOEME phIOaK-
JTr0OUTENb JOBUT PHIOY M yHOTpeOIIseT ee B UILYy. 3a 3TH JBa rojia oH e pri0y 80 pa3, mpu 3ToM
3a 0AMH pa3 ckefan B cpeaHeMm 150 r. IloporoBasi MOIIHOCTB J103bl PTYTH NP MONAJAaHUU B
OpraHu3M ¢ numeit cocrapisier 1-10™ Mr/kr-cyT. BBIMUCINTB PUCK yIPO3bI 310POBBIO.

3. B BoJile HEKOTOPOTO BOJOXpaHWIMINA OOHAPYKEeH (EeHOJI C KOHIIEHTpaIuen, paBHON 3
Mmr/n. BonoxpaHuiuine sBIseTCS MCTOYHMKOM IMUTHEBOIO BOAOCHAaOXeHus. Paccuutarh puck
YTPO3bI 310POBbIO YEJIOBEKA, MBIOLIET0 TaKyl0 BOAY B TEUEHHE TPEX JIET. YUECTb, YTO €KEroqHO
3TOT YEJIOBEK y€3XKaeT U3 3TOM MECTHOCTU B OTILYCK, B KOTOPOM IPOBOJUT B cpeaHeM 30 nHeH.
[ToporoBast MoiHOCTH 703bl ()eHOJIa MpU TONAJaHUM B OpraHu3M c BoJoi coctasisger 0,6
MI/KTCYT.

4. YcTaHOBIIEHO, YTO B HEKOTOPOIl MECTHOCTH OKa3alMCh 3arpsi3HEHHBIMU MUTHEBask BOJA
U BbIpallleHHbIE 3/IeCh OBOILM. B Bojie MPUCYTCTBYIOT HEPTEPOAYKTHI, X COAEPIKAaHHE PABHO 5
MTI/J, @ B OBOIIAaX — TETPadTUJICBUHEIl C cojJepkaHueM 5 MKr/Kr. Bcero omomieir B Poccun
noTpeONIAIOT B cpeHeM 94 Kr Ha Jylly HacelleHUs B rojl. YesloBeK BHIMMBAET B CPEAHEM 2 I
BOAbI B CyTKM. PaccumTtarh HMHIUBUIYaJdbHBIH PHUCK YTpO3bl 370POBBIO, €CIU YEJIOBEK
MIOJIBEPIaeTcsl BO3JCHCTBUIO yKa3aHHBIX TOKCHKAaHTOB B TedeHHE Tpex MecsueB. lloporosas
MOIIIHOCTh J103bl HE(TENPOIyKTOB MpU IMOMNaJaHUU B OpraHu3M c Bojaod cocrtaBiser 0,6
MI/KT*CYT, @ TOPOTOBasi MOLTHOCTb JI03bl TETPA3TUIICBUHIIA ITPH MTONAJJaAHUN B OPTaHU3M C MUIIEH
cocrapyseT 1,2 - 107 Mr/kr-cyr.

13



5. Cuuraercs, 4To B TedeHHEe roaa xurtelb Poccum cwhemaer B cpeanem 130,88 kr
xnebonpoayktoB. Ilpeamonoxkum, dYTo B XJIeOOMpPOIYKTax OOHApYKEHbI HUTPATBl C
coJiepKaHueM, paBHbIM 37 Mr/kr. Paccuntarh MHAMBUYaJIbHBIN PUCK YIpO3bl 30POBbIO, €CIIU
TaKMMM IPOAYKTaMU YEJIOBEK MUTAETCS B T€UYEeHUE oAHOro roxaa. Iloporosas MOIIHOCTH 103bI
HUTPATOB B MUILEBBIX IPOAYKTAX COCTABISIET 1,6 MI/KI CYT.

6. 3a rox B3pocnbiil xuTenb Poccun ceemaer B cpenHeM 151 sifno. Paccumrars puck
yIpO3bI 310POBBIO NIPH YIIOTPEOJICHUN B MULLY SIMIl B TE€YEHUE IojJa, €Cliu siiflia coaepkar Xjiop
co cpenHeM cozaepkanuu 30 mMr B ogHoM siine. [loporosass MOLUTHOCTB 036l XJI0pa B MUILIEBBIX
npoaykrax 0,1 Mr/Kr-cyr.

7. 3a rop B3pociuslii xuTens Poccun cbenaer B cpenneM 124 kr kaprodensa. Paccunrars
PHCK yTpo3bl 3I0POBBIO NP YNOTPEOJCHUN B MHUILY KapTodess B TeYeHHE MOIyroja, eCiu OH
COZICPKUT TSKEIBbIM METAJUT — KaJIMUU CO CPEIHUM cojepkanueM, paBHbIM I1/IK 3Toro meramuia
B Kaptodene u oBomrax, koropas paBHa 0,003 mr/kr. [ToporoBas MOITHOCTH 03Bl KaJMHS B
TUIIEBHIX OPOIYKTax cocTaBuser 5-10% mr/kr-cyT.

8. Ananmu3 npoO AWl MOKa3aJ, 4YTO COJEp)KaHMEe MeIUd W LIMHKAa B HUX B TPU pasa
npesbimaer [1/IK 3Tux MetamuioB B siinax, KOTopble paBHBI 3 MI/Kr u 50 mr/kr. Mmeercs nu
PHCK yIpo3bl 3/I0pPOBbIO, €CIIM Takue Aila OyayT ynoTpeOisaThes B MUILY B TEUCHHE MOIyroaa?
3HavyeHHE MOPOTOBOM MOIIHOCTU JI0O3bI MEAW M IIMHKA MPHU MOCTyIUICHUH ¢ nuiei paBusl 0,03
Mmr/kr-cyT u 0,04 MI/KT*CyT COOTBETCTBEHHO.

9. PaccunTaTth MHAMBUAYAIBHBINA PUCK YIPO3bl 3J0POBBIO B PE3YJIbTATE BIbIXaHUS NapOB
pPTYTHU ¢ KOHLeHTpauuen, pasHol 10 3nauenusam 11K sToro snemenTa B Bo3nyxe. Cunurare, 4To
napbl PTyTH HaxXoOASTCS B HEKOTOPOM IIOMEIIEHMM P HEU3MEHHOM KOHILIEHTpalMM M 4TO
YeJIOBEK BABIXAET Iapbl PTYTU B TeUEHHE 12 Yac €KeCyTOYHO Ha MPOTSIKEHUU OAHOIO rofa, HO
Ha OJIMH MECSI] OH ye3XkaeT B oTirycK. [loporosast MOLTHOCTb JJ03bI PTYTH IPU €€ NOCTYIUIEHUU C
BO3/IyXoM cocTapjisieT 8,6-10° mr/kr-cyt. 3nauenue IIJJK prytu B Bo3myxe coctapiser 0,0003
Mr/MC,

10. CpenneronoBoe norpelieHne MOJIOYHBIX MPOAYKTOB Ha JIylry HaceiaeHus B Poccum
cocraBisier 212,4 xr/ron. IIpenmnonokum, 9To0 B MOJIOYHBIX MPOAYKTAX COJACPKHUTCA (EHOT B
KOHIIEHTpauuu 15 Mr/kr. PaccuntaTh pUCK yrpo3bl 310pOBbIO IIPU YIIOTPEOICHUN B MUILY TaKUX
MOJIOYHBIX MPOJAYKTOB B TedeHHe mnosyroga. [loporoBas MOIIHOCTH 103bl s (eHoJa Npu
NOCTYIIJIEHNH ¢ nuied paBHa 0,6 MI/Kr-cyT.

11. CpenneronoBoe moTpeOIeHUE PaCTUTEIBHOTO Maciia Ha ayury Hacenenus B Poccun
cocraBisger 10 kr/rog. Ilpeamosnokum, 4YTO B pacTUTENIBHOM Macjie  COAEPIKUTCS
TETPadTUWJICBUHEL B KoOHUeHTpauuu 1 mr/kr. CymiecTByeT JM PUCK Yrpo3bl 3J0pPOBbIO IpHU
yHOTpeOJIeHNH B MUILY TaKOr'O pacTUTENILHOTO Macia B TeueHHe ronaa? IloporoBas MOIIHOCTb
03I T TeTPAdTUIICBUHIA TIPH MOCTYILIEHHH ¢ ruttei 1,210 mr/kr-cyT.

12. YcTaHOBIIEHO, YTO BUHWIXJIOPU MOXET MEePeXoJuTh U3 OYTHUIOK, U3TOTOBICHHBIX
U3 MOJIMMEPHOr0 MaTrepuaja — IMOJUXJIOPBUHWIA, B BOJAY B QJIKOTOJbHBIE HANUTKH (BKIIIOYas
IIUBO), B pe3yJbTaTe€ Yero €ro KOHLEHTpalus B XHMJIKOCTH MOXeT cocTaBuTh 10-20 wmr/mi.
CkopocTh mepexojia MpOoNOpLHOHAIbHA BpEeMEHM XpaHeHUs OyTbUIOK. IlycTh B HekoTopoit
napTuu OYTHIJIOK IHBa COJAEpKaHWE BUHUIXJIOpUIA cocTaBisieT B cpeaHeM 10 mr/n. [TuBo sToit
NapTUU TMBIOT JIFOJM B T€YEHHE MOITYroJa, KaXablil U3 HUX BBIMBAET MPH 3TOM B cpeaHeMm 60
auTpoB. CyIlecTBYeT JIM PUCK yrpo3bl 310poBb0? Iloporosas MOIHOCTG 10361 BUHWIXJIOPHIA
TIPH TIOCTYTIJIEHUH C BOAOH wmy mumieit 3-1073 mr/kr-cyr.

13. B Poccun notpebisiercss B cpenneM M = 21,8 Kr KarmycCThl Ha AyIIy HACEIEHUS B TOJI.
AHanu3 npo0 KarmycThl, BEIPAIEHHOW B HEKOTOPON MECTHOCTH, IOKa3all, 4YTO COJIepKaHue MeTU
M LMHKa B JBa pas3a npesblmiaeT 3HadeHuss [IJIK 3Tux MeramioB, KOTOpbIE pPaBHbI
cooTBeTcTBeHHO SMI/KT U 10 mr/kr. meercst nmu puck yrpossl 30pOBBIO, €CIIM Takas Kalycra
Oyaer moTpeOnAThCs B TE€UYEHUE Moiyrojaa? 3HaueHUs MOPOTOBOW MOIIHOCTHU 03Bl MEIH U
[IMHKa IpH MoCcTyIuieHnu ¢ nuimen paBHbl 0,04 Mr/kr-cyT u 0,3 MI/KT*CyT COOTBETCTBEHHO.

14. B nutbeBoil Bojie HEKOTOPOW MECTHOCTH OOHApPY>KE€H XJIOPOPTaHUYECKUHN MEeCTHIIN
— AT ¢ xoHIIeHTpanuel, paBHOM yTpoeHHOMY 3HadeHuto ero [1JIK B Boxe, koTopas cocraBiser
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0,002 mr/kr. PaccumTaTh pUCK YIpo3bl 3I0POBBIO UEJIOBEKA, MBIOMIETO 3Ty BOJY B TCUCHHE
OJIHOTO ToJia. YUeCTb, YTO €XKETOJHO ATOT YEIOBEK ye3aeT U3 JAHHOW MECTHOCTH B OTITYCK, B
KOTOpOM IpoBoAUT B cpennem 30 guei. Iloporosas momnocts 10361 AT npu nmocrymienuu ¢
numeit papaa 5-10™ Mr/kr-cyr.

15. IlpenenbHo nomyctumas koHueHTpanusa nectunuaa AT B msice cocraBuser 0,1
Mmr/kr. CurTaercs, 4To ®KuTelb Poccuu chenaeT B cpeHeM 26,6 KT MSICOMPOIyKTOB. PaccunTaTh
PUCK YTpo3bl 370POBBIO YEJIOBEKa, YHOTPEOJSIOIEro B TEUEHUE 3 JIET MSCONPOIYKTHI, B
kotopbix conepxkanue JJIT mpesbimaer [1JIK B 2 pasa. Iloporosas moutnocts 10361 AT npu
TIOCTYILICHNH ¢ NUIIeH paBHa 510 Mr/kr-cyr.
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OueHka pucka yrpo3bl 310pOBbI0 IIPH BO3/1€iiCTBUU 0eCIIOPOrOBbIX TOKCUKAHTOB
(HepaaMOAKTHBHBIX KAHLEPOre¢HOB)

K KaHICporecHaM OTHOCAT BCHICCTBA, BO3I[CI\/JICTBI/IG KOTOPBIX AJOCTOBCPHO YBCIMYUBACT
YacTOTy BO3HHKHOBEHHS OITyXOJiel (JOOpOKAYeCTBEHHBIX W/WIIM  3JI0KAYECTBEHHBIX) B
HOMYJISAUKN 4esoBeka. [Ipu oleHKe pHcKa yrpo3bl 340pPOBBIO, 00YCIOBIEHHOTO BO3JCHCTBHEM
KaHI[EPOTeHHBIX BEIIECTB, HCIIOJIB3YIOT JIBa BAXKHBIX TOJI0XKEHHUs. BO-TIepBbhIX, IPUHATO CUUTATD,
YTO Yy KaHICPOTCHOB HCT HOpOI‘OBOI\/JI J03bI, UX HeﬁCTBHe HAQYMHACTCA YK€ IIPU CaMbIX MaJIbIX
KOJINYECTBAX, TOMABIIMX B OPraHU3M 4YeIOBeKa. BO-BTOPBIX, CUUTAETCS, YTO BEPOSITHOCTH
pa3BUTHsI OHKO03a00JeBaHUA (T.€. KAHLEPOT€HHBIA PUCK) MPSIMO MPOMOPLUUOHATBHA KOTUYECTBY
(to3e) KaHIEeporeHa, BBEJICHHOTO B opraHu3M. COBOKYITHOCTh 3THX JIBYX ITOJIOKEHHH HA3bIBAIOT
0ecnopo2060ii TUHEHOU MOOETbI).

JluHeWHBI XapakTep 3aBHCHUMOCTH MEXAYy KAHIIEPOTCHHBIM PHCKOM H  J030M
KaHIIEPOT€HHOTO BEIECTBA BBIPAXKAETCS MPOCTO (HOPMYJIION:

r:Fr'D,

rae I — MHAUBUAYAJIbHBIM KAaHIIEPOT€HHBIA PUCK; IO HUM CJIEAYET IIOHUMATh JONOIHUTEIIbHBIN
PHUCK (JIOTIOTHUTEIBHO K YK€ CYIIECTBYIOIIECH BEPOATHOCTH 3a00JETh PAKOM) OHKOJIOTHYECKOTO
3a00JieBaHNs, BBI3bIBAEMBII IOCTYIUIEHMEM JAHHOTO KaHleporeHa; D — no3a xaHueporena,
MOTABILIETO B OPTaHU3M uenoBeka; Fr — koaduuueHT nponopuHOHATBHOCTH MEXKAY PUCKOM U
JI030H, Ha3bIBaEMOM (PaKTOpOM pHCKa.

@daktop pucka Fr mOKa3bIBaeT, HACKOIBKO OBICTPO BO3pPACTa€T BEPOSITHOCTh
OHKO03a00JIeBaHUS TIPH YBEITMYECHUH J03bI KaHIIEPOTeHa, IIOCTYMUBIIECTO B OPTaHU3M YEJIOBEeKa C
BO3JIyXOM, BOJIOM Wik mmieid. DakTop pucka eie Ha3biBaroT KoddduinuenroMm HakioHa (Slope
Factor), Takx kak OH XapaKTepHW3yeT YroJl HaKJIOHA MPAMOW 3aBUCUMOCTH «PHUCK — J103a».
O4eBHIHO, YTO YeM OOJIbIIE YIoJl HAKJIOHA, TeM OOJIbIle yrpo3a 310POBbIO.

Enuanna ¢axropa pucka Fr — [Mr/kr-cyr]?!; oHa obpaTHa eIMHHIE CpEIHECYTOYHOTO
MOCTYIUIEHU KaHleporeHa. @akTop pUCKa KOJIMYECTBEHHO XapaKTEPHU3YET YBEJINUYEHUE YIPO3bl
3/10pOBBIO B PE3YyJIbTaTe €XKEIHEBHOIO MOCTYIJICHUS JaHHOTO KaHIIeporeHa B KOJIM4YecTBe 1 Mmr,
OTHECEHHOIO0 K | KI Macchl Tejla 4eI0BeKa.

Yacto MHIMBUTyalIbHBIM KaHIIEPOTE€HHBIA PUCK BBIYHUCIIAIO 110 GopMyJie:

r=m-F,

rie M — CpeIHeCYyTOYHOE IIOCTYIUIEHHWE KaHLEpPOreHa € BO3AyXOM, BOJOW WM THIIEH,
OTHECEHHOE K | KT Macchl Tela 4yeloBeKa, B MUJUIUTPAMMax Ha KHJIOTPaMM B CYTKH (MI/KT:CyT).

Y n06¢cTBO pacuera pucka mo 3ToH (GopMylie 3aKIIOYaeTcss B TOM, YTO B pe3yibTare
MEePEMHOKEHHSI BETUYMH M U Fr momydaercs 6e3pasMepHas BeITMYHHA.

Tab6muia 9
Kanueporennl Fr (Mr/kr-cyr)™

1 2
JluxyopMeran 1,6 -10°°
TpuxJI0opITHIEH 7108
dopMabaeru 2,1 1072
CBUHEII ¥ €r0 COeJIMHEHUS 42-102
Benzon 5,5-:102
BuHWIXI0pHI 7.2 1072
TerpaxaopaTuieH 0,15
Huxsopatan 0,27
XnopbeH3on 0,27
TUIT 0,34

1 2
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Huxkenb (I6U16 B BO3YXE) 0,91
[onuxnopupoBaHHble OU(EHUITBI 2,0
BEIXI0MIHBIE Ta3bI AU3EIBHBIX 2,1
JIBUTATEJIeH

Kasamuii u ero coeiHeHus 6,3
Bbenso(a)nupen 7,3
bepumuii, MeTau1 U OKCUJL 8,4
MBIIIbSK 12
Xpowm (V1) 42
bepwuuii, cynbdar 3108
JIMOKCUHBI (CMECh) 4,6 -108

3HaueHusi (PaKTOPOB PHCKA ONPENENSIOTCS, KaK IMPaBHJIO, B PE3yJibTare OIBITOB Ha
KUBOTHBIX.

B Tabnuuax HuKe NpUBEACHBI 3HaYeHUs (PAaKTOPOB pHCKa (B MOPSIIKE BO3pacTaHUs) MPU
IOCTYIUICHHU B OPraHM3M YeIOBEKa KaHIIEPOBEHOB C BO31yX0oM (Tabiuna 9), a Takxke ¢ BOJOH U
nuiei (tadbmuma 10).

Tabmuna 10
Kanueporenst Fr (Mr/kr-cyt)?
1 2

CBHHEIl ¥ €0 COSIUHEHHS 8,510
Xnopohopm 3,1:107?
benzon 5,510
[NeTaxsopben3ou 0,12
XopbeH3oa 0,27

JUIT 0,3
Kaamuii 1 ero coenHeHust 0,38
TpHUXJIOP3TUIIEH 04
TerpaxsaopaTuieH 0,54
MBIIBSIK 1,74
Bunuixmopua 1,9
bepunnuii okcup 2,0
[MonuxaopupoBaHHble OHdEHHUIBI 5,0
Bbenzo(a)nupen 12

1 2

Bepwumi, cyabdar 3108
JIMOKCHHBI (CMECh) 1,6 -10°

OTH TabJIMIbI MOKA3bIBAIOT, YTO BEJIMYMHA (PaKTOpa PUCKA BapbUPYET B OUEHb LIMPOKUX
npeenax.

[Ipu pemreHun 3amgad, B KOTOPBIX pPAcCMATPUBACTCS TOCTYIUICHUE KaHIICPOTEHA C
BO3JIyXOM, €0 CPEAHECYTOYHOE TMOCTYIJIEHHEe M, OTHEeCEHHoe K | Kr Macchl Tela 4eloBeKa,
paccuuThIBaeTCs o popMmyIie:

_CVfTy
pT '’
rie C — KOHIIEHTpAIs KaHIeporeHa B Bo3myxe (Mr/m°); V — 06beM BO3/yXa, HOCTYMAIOIIETO B
JleTKue B TeueHHe CyTOK (MP/CYT (CUMTaeTcs, 4TO B3pOCIbIi uyermoBek BibixaeT 20 M° BO3Iyxa
exKecyTouHo); f - kojauyecTBO qHEW B rojay, B TOYCHHE KOTOPBIX MPOMCXOIMUT BO3JCHCTBHUE
KaHIeporeHa, Ip — KOJIMYECTBO JIET, B TEYEHHE KOTOPBIX IPOUCXOAUT BO3ACUCTBHE
KaHleporena; P — cpenHsas Macca Tena B3pOCIIOro 4ejaoBeKa, puHumaercs paBHon 70 kr; T —
YCPEOHEHHOE BpEMs BO3MOXKHOTO BO3JEHCTBHSA KaHLEPOI€Ha, B KauyecTBE KOTOPOIO
MIPUHUMAETCS CpEeAHsAsA NMPOAODKUTENBHOCTh JKW3HU 4YeEJIOBEKa, CuMTaercs paBHoW 70 romam

(25 550 cyTok).
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Ecnu pematorcs 3amauM, CBA3aHHbIE C TMOTPEOJICHHMEM MUTHEBOM BOJBL, TO
CpPEIHECYTOUYHOE TOCTYIUIEHHE M KaHIleporeHa ¢ BOJAOM Ha | Kr Macchl Tena 4YelloBeKa
OTpezeNisieTCs IO HECKOJIbKO U3MEHEHHOH GopmyIe:

_ Cvf Ty
T PT

rae C — KOHILIEHTpalMs KaHIleporeHa B MUTheBOU BOJIE, MI/JI; U — CKOPOCTh MOCTYIUICHUSI BOJIbI B
OpTraHW3M YenoBeKa, Ji/cyT. CauTaeTCs, YTO B3POCIBIA YETIOBEK BBIMUBACT €KECYTOYHO 2 JHUTpa
BOJIbI; T — KOJIMUECTBO JHEH B Oy, B TeUECHHE KOTOPBIX MPOUCXOAUT BO3CHCTBHE KaHIIEPOTeHA;
Tp — KONMMYECTBO JIET, B TEYCHUE KOTOPBIX MOTPEOISETCS paccMaTpuBaeMasi TUTheBask BOJIA.

Bemuuunber P u T — Takue ke, Kak U B ¢opmysie, MO KOTOPOH  pPacCUUTHIBACTCS
MOCTYIUIEHHE KaHLIEPOI'€Ha C BO3yXOM.

Ecniu pematorcs 3amauu, CBSi3aHHbIE C MOTpPEeOJICHHEM MPOAYKTOB MHUTAHUS, TO
CpPEIHECYTOUYHOE TOCTYIJIEHHE M KaHILEpOTeHa ¢ MUIeH, MpUBEIEHHOE K | Kr Macchl Teja
YyeJIoBeKa, ONPeAesIoT o GpopmyIe:
rae C — KOHLEHTpalus KaHIIEpOreHa B pPAacCMaTPUBAEMOM IIHINEBOM IPOMEXYTKe, M —
KOJIMYECTBO MPOAYKTa, MOTPEOISIEMOro 3a OAUH TOJ; | p — KOIUYECTBO JIET, B TEUCHHE KOTOPBIX
noTpeOIIIeTCsl pacCMaTPUBAEMBIN MTPOIYKT; BenuduHbl P u T — Takue ke, Kak u B hopmyie, 1o
KOTOPOM PacCUYMTHIBAETCS MOCTYIUICHNE KaHIIEPOT€Ha C BO3AYXOM WIIH BOJOM.

[locne TOro, Kak BBIYHUCICHO CPEIHECYTOYHOE IIOCTYIUIEHHE M  KaHIepOreHa,
MpHUBEICHHOE K | KI' Macchl Teja 4eJoBeKa, PAaCCUUTHIBAIOT WHINBUAYAIbHBIN KaHIEPOTCHHBIN
puck o opmyie:

r=m-F,

rie Fr — gakTop pucka, BeIpasKeHHBIH B (MI/KT-CyT) ), ero 3HaueHus NpuBeeHs! B Tabmunax 1 u
2.

Ecmmn r < 10% To wuHAWBMIyaNbHBIA KAHIEPOTEHHBIH pPUCK  CUMTAeTCS
OpEeHEOpPEeKUTENIbHO ~ ManbiM.  BepXHuit — mpemen  JOMYyCTHMOTO  HMHIMBHYaJbHOTO
KaHIIEPOTE€HHOTO PHCKA IPUHUMAeTCs paBHbIM 107,

Eciu 1 >10, uHauBuIyanbHbIA KaHIEPOT€HHBIH PUCK CYMTAETCS HEJOMYCTHMBIM.

B ciryqae BO31eHCTBHS HECKOJIBKUX KAHLIEPOTCHOB IIOJIHBIM PUCK BBIPAXKAETCS CyMMOM
OTJIEIbHBIX PUCKOB!

n=ri+nrn+..
KosuieKTHBHBIN KaHIIEPOTEHHBIH puck R onpenensercs Gopmyamu:

R=r"-N,
Rt:rt-N,

rae N — KOJUYECTBO YETIOBEK, MOABEPTAIOIINXCS TAHHOMY PUCKY.
IMPUMEP PEHIEHUS
3anaua. B Bo3myxe BOMM3M XUMHUYECKOTO 3aBOJIa HAXOIUTCS AUXJIOPITAH, KOHIIEHTPAIUs
kotoporo coctapister 12 mr/m®. Ha mporskennn 10 JTeT TakuM BO3TyXOM JBIINT HACEICHHE,
YUCIIEHHOCTh KOTOPOrO COCTaBJsIET 6 ThIC 4YesloBeK. KonnuecTBO JOHEW, B T€UEHHE KOTOPBIX
JIOJIA TIOJIBEPraloTcs KaHIIEPOIreHHOMY pHCKYy, paBHO B cpeaHem 300. daxrtop pucka mnpu
TIOCTYIIGHAH JMXJIOpPMeTaHa ¢ Bo3ayxoM paBeH 1,6 <107 (mr/kr-cyt)?’. Paccuntarh 3HaueHHs
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WHIWBHUAYAJIbHOI'0 U KOJJICKTUBHOI'O KAHIICPOTCHHOI'O PUCKOB.

Hano:
C = 12mr/M®
V=20wm
r=1,6-107 (mr/kr-cyr)?!

Tp=10 ner
f=300 cyr/rox
N =6-10% uen
P=70kr
T =70 ner

Haiitu:
r-?
R-?

Pemenne:

CpenHecyTOYHOE TOCTYIUIEHHE AUXJIOPMETaHa ¢ BO3AyXOM Ha | KI' Macchl Tejla 4eIoBeKa

paccuuThIBaeTCs 1Mo popmyIie:

12-30-300-10 -
= 123030010 — 6 4.0,
70-70

IIpuBeeHHBIN K OAHOMY IOy MHIAWBUAYAJIbHBIM PUCK COCTABIISAET

6,4-10*:10 =6,4-10".
Dra BeIUUYMHA HUKE YPOBHS gomyctumoro pucka (10% wen™ - rox?).
Konnexkrusnblit puck onpezaensercs dopmynoit R =r - N. Jlns ycnoBuil 1aHHOM 3a1a4n

R=6,410°x 6-10°=0,38 < 1.

CrnenoBaTenbHO, B pacCMaTpUBAEMOM CUTYaAIlMd MOKHO OKHJIaTh, 4TO B TeueHue 10 jet
He OyzaeT HabJIo1aThCsl HU OJHOTO JJOTIOJIHUTEIBHOTO CIIy4ast TOSIBJICHHS paKOBBIX 3a00J1€BaHUM.
Oteer: I = 6,4-10°; R = 0,38 (Hmke ypoBHS JOMyCTHMOTO PHCKA).

3AJAHUA U151 BBINIOJIHEHU A
1. Paccuntare MHIUBUAYaTbHBINA PUCK, OOYCIOBIEHHBI KOMOMHUPOBAHHBIM JIefiCTBHEM
JIByX TOKCUKaHTOB-KaHIIEPOT€HOB, COACPKAINXCS BO3AYXE: TPUXIJIOPITHIIEHA, C KOHLIEHTpaLUen
paBHoii 0,3 wmr/mM® (ero ¢akrop pucka pasen 04 (mr/kr-cyT)'), um 6amzo(a)mupeHa c
KOHIIeHTpanueit, pasroit 0,05 mr/m® (pakTop pucka pasen 12 (Mr/kr-cyT)?t). Takum Bo3myXoM
JBIIIUT YEJIOBEK B TeUEHHE 5 JIeT, npudeM B cpenHeM 300 nHel B roxy.

2. B exeromubiii paruoH >kutens Poccum BXoauT B cpemHeM 2124 Kr MOJOYHBIX
npoAykToB. IIpenmosnoxuM, 4To B MOJOYHBIX NPOAYKTAX COLEPKUTCS IUOKCHUHBI, U HX
KOHIIeHTpanus papHa 3HaueHmio I1JJK mis guoxcuuoB B Mosoke (5,210 mr/kr). Ilycts oTH
MOJIOUHBIE MPOAYKTHl uAYyT B numy 100 denoBek Ha mpoTskeHUM 2 jeT. PakTop pucka Npu
TMIOCTYTIEHWH JHOKCHHOB C HPOAYKTAaMH B OpraHmsMm paseH Fr = 1,6 -10° (Mr/xr-cyr)™.
Paccuntars nHAMBUAYANBbHBIN U KOJUIEKTUBHBIA PUCKH YIPO3bI 310POBBIO.

3. PaccumraTh WHIWMBHIyalbHBIA W KOJUIEKTUBHBIA PHCKH YTpO3bl 3J0POBBIO JUIS
cnenyromux ycinoBuil. ConepxaHue JUOKCUHOB B UTheBOM Boje paBHO 10 IIJIK sTux Bemects
B Bozte, [1JIK cocrapmser 2-10® mr/n. Bpems notpe6nenus Takoii Bos! rpymmoii 8 10 uenoek — 5
ner. Cpenusst yactota notpednenus — 300 nueit B ron. PakTop pucKa NpH MOCTYIUICHUH
JMOKCHHOB C BOJIO# paBeH 1,6-10° (Mr/kr-cyT)™.

4. PaccuMTaTh pUCK B BHUJAE KOJIMYECTBA JOMOJIHUTEIBHBIX CIy4acB OHKOJOTMYECKHX
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3a00eBaHUN CpeIHu JKUTEJNCeH TMocenka ¢ HaceneHueM B 10 ThIC 4YeJIOBEK B pe3yJbTare
noTpeOJIeHusT BOABI C COAECP)KaHUEM KaHIEpOreHa — TPUXJIOPITHIICHA, paBHBIM 25 MKr/i. Takas
Boja notpedisercs B Tedenue 30 jer, mpuyeM B TEUYEHHE KaXKJIOTO roja oHa MoTpebiseTcs B
cpenneM B Tedenue 300 aueit. dakTop prcKa B JaHHOM ciyyae pasen 0,4 (Mr/kr-cyT) ™.

5. B Bo3gyxe HEKOTOPOro MPOMBIIUIEHHOTO NPEeanpusTus oOHapyXeH OeH301 C
KOHLleHTpanueii, paBHoii 15 wmkr/m®. PaccumTaiiTe KaHIEPOTEHHBI PHUCK, KOTOPOMY
nojBepraercss pabouyuil mpu BAbIXaHUM O€H301a B TeueHue mnomyroga. Cuurtaercs, 4To 3a
paGounii nenb (Ha paboyeM MecTe) uenosek BabixaeT 10 m° Bosmyxa. Konnuecto pabounx aHeit
B TOz1y — 250. daKTOp pHCKa IIPH TIOCTYILICHUH OEH30J1a C BO3LYXOM paBeH 5,5-1072(mr/kr-cyT) ™.

6. Ilponiecc mpou3BOACTBAa B OJHOM M3 LIEXOB 3aBOJA CBSI3aH C IIOCTYIUIEHHEM IIbLIH,

cojepxaiieil Hukenb. V3MepeHus mokasaiu, 4TO KOHILIEHTpalUsl HUKeNls B Bo3ayXxe B 6 pa3
npebimaer 3HaueHne [1J]K HuKens B Bo3ayxe, koTopoe paBHo 0,001 mr/m3. Cumraercs, uto 3a
pabounii nenb (Ha paGodem MecTe) uenoBek BabixaeT 10 M3 Bosmyxa. Paccumrarth puCK,
KOTOpPOMY HOJBEpraroTcs JIoau, padoTarouye B 3TOM Lexy B TedeHue 3 iser. Kommuecto
pabouux nneut B rogy — 250. dakTop pucKa IS HUKENS MPU €ro MOCTYIUIEHUH C BO3IYXOM
pasen 0,91 (mr/kr-cyT) ™.

7. PaccuntaTh MHAMBHUIYaJbHBIH PUCK, 00OYCIOBICHHBI KOMOWHUPOBAHHBIM JEHCTBHEM
JIByX KaHLIEPOI'€HOB, COJIEp)KalMXCi B MUTHEBOW Bojae. B Boje HaxoauTCs BUHWUIIXJIOPUI C
KOHIeHTpanuei pasHoi 0,3 mr/a (ero ¢akTop pucka mpu MOCTYIJICHUH C BOJIOM cocTaBiseT 1,9
(Mr/kr-cyT)t), U MBIIBAK ¢ KOHLEHTpanueil, pasHoii ero I1JIK B muthesoii Boge (0,05 mr/n).
dakTop pHUCKa MpU MOCTYIUICHHM MbIbAKA ¢ BOioi paBeH 1,75 (mr/kxr-cyr)?’. Takas Boja
noTpebaseTcs B cpeaHeM B TeueHue 300 qHel.

8. B HEKOTOpOIl MECTHOCTH M3-3a MOBBIIIEHHOTO COAEPXaHUS MbIIIbsIKA B TIOYBE, U KaK
CJIEJICTBUE, B KOPMOBBIX TPaBax COJAEPKaHUE 3TOI0 XMMHUYECKOT0 3JIEMEHTa B MOJIOKE OKa3aJI0Ch
paBHbiM 0,15 Mr/kr, 3T0 B TpU pasa Bbiiie [1/IK mbimbsika B Monoke, kotopas cocrapisier 0,05
MI/KT. Paccuntars puck yrnoTpediaeHHus Takoro Mojioka B TedeHue 3 mecsieB. JKurens Poccun
BBINKMBaeT B cpeaHeM 69,6 kr monoka B roj. dakrop pucka Npu MOCTYIJIEHUU MBILIIbSIKA C
UIIEBBIME MPOTYKTaMu paseH 1,75 (mr/xr-cyT) ™.

9. lllecTnBaneHTHBIN XPOM SBISETCS JOCTATOYHO CUIIBHBIM KaHIeporeHoM. [Ipennoxnm,
YTO COJIEpKaHUE COCAVMHEHUN IECTUBAIIEHTHOIO XpoMa B Bo3ayxe paBHoO ero II/IK B Bo3ayxe n
cocrapiser 0,0015 mr/m®. KakoB KOMIEKTHBHEIH PHCK YTPO3BI 30POBBIO ISl TPYIIIBI MOk
yuciaeHHocTthio B 10 000 yenmoBek, eciu Bce OHU ABIIIAT TaKUM BO3JYXOM B TeueHue 5 yer?
daxTop prcKa I HOCTYIIEHHS MeCTUBAIEHTHOTO XpOMa ¢ BO3AyXoM paBeH 42 (mr/kr-cyt) ™.

10. ITpeamnonoxum, 4To U3-3a BIAMSHUS NPEANPHUATHS IBETHON METAITypPTUHU COIEpIKaHUe
MBIIIBSKA B BO3dayxe paHo ero ITJIK B Bosayxe, kotopas coctaBmser 0,003 mr/m°. Kakos
KOJUIEKTUBHBIN PHUCK YIpO3bl 3J0POBBIO Ul I'pymbl Jrojaed uyuciaeHHocTeo 10 000 yenosek,
€CJIM BCE 3TH JIFOJU JBIIIAT TAKUM BO3yXOM B TeueHHe 5 neT? PakTop pUcKa I MOCTYIUIEHUS
MBIIIBAKA C BO3TYXOM paBeH 12 (mr/kr-cyT)™t.

11. Cpennsisi KOHLEHTpAlMs BBIXJIOMHBIX Ta30B JIM3EJIbHBIX JBUTAaTeNiell B HEKOTOPOM
ropone cocrasinsier 1 Mkr B 1 kyOumdyeckoM werpe. PaccuumTaTh WHIMBUAYaIbHBIA U
KOJUIEKTUBHBIN PUCKU YIpO3bl 310pOBbI0 iA10 ThIC YeIOBEK, XKUBYIIUX B PACCMaTPUBAEMbBIX
yCII0BUSX B TeueHue 5 jeT. MaKkTop pucka B JaHHOM ciydae paseH 2,1 (mr/kr-cyt)™.

12. B Poccuiickoit ®@enepaunn 3Hauenue I1IK (cpemnecyrounoii) Genszo(a)nupeHa B
BO3/LyX€ HACENEHHBIX MECT NPHHATO CYUTATH PaBHEIM 1 Mr/m>. TIpemonoKum, uTo cofepKaHue
ATOro KaHILIEPOreHa B BO3/lyX€ HEKOTOPOI'O HACEJIIEHHOrO MyHKTAa MPEBBICWIO 3Ty BEIUYHUHY B 5
pa3. KakoB KOJJIEKTHBHBIN PHUCK YTPO3BI 3I0POBBIO ISl TPYIIIBI Jtoael uncieHHocThio 100 000
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YeJIOBEK, €CJIM BCE 3T JIIOAU AbIIIAT TaKUM BO3AyXoM B TeueHue 3 ser? dakTtop pucka ans
nocTymIenus 6eH30(a)mupena ¢ BO3LyXoM pases 7,3 (Mr/kr-cyT) L.

13. B Poccuiickoit ®enepanuu 3Hauenue [1JIK 6eH30(a)nmupeHa B MOBEPXHOCTHBIX BOJIAX
npuHATO paBHBIM 5 Hr/n. Coxep)kaHHE STOrO KaHIEpOTeHa B BOJE HEKOTOPOTO HACEIEHHOTO
MyHKTa MPEBBICUIIO JJAHHYIO BEJIMUKMHY B 5 pa3. KakoB KOJUIEKTUBHBIA PUCK YIPO3bl 310POBBIO
It Tpynnsl Jiroged yuciaeHHoctbio 100 000 venoBek, €ciy BCe AT JIIOJIM MBIOT TaKyl0 BOAY B
teueHue 3 yer? B TedeHHWe KaxkIOro rojga Takas Boja morpebdnsercs B cpenHem 330 IHEH.
dakTop pUCcKa I MOCTYIUICHHs OeH30(a)ITpeHa ¢ Boo paBeH 12 (Mr/kr-cyT)™.

14. Cpennee conep:kaHue KaHlieporeHa — cylib(ara Oepusuivs B OBOIIAX, BhIPAIICHHBIX B
HETOCPEACTBEHHON OJIM30CTH OT XMMKOMOMHATA, oKa3anack paBHbIM 10 Mkr/kr. XKurens Poccun
chenaeT B cpeHeM 94 kr osoleil B roj. KakoB mHAMBUAYaIBbHBIN PUCK YIPO3bl 340POBbIO, €CIIU
YeJIOBEK YINOTpeOsieT B NUILYy TaKUE OBOIIM B TeueHHe 3 mecsueB? Dakrop pucka s
TNOCTYIUIeHUs CybhaTa GepUIIMs ¢ IPOayKTaMu nuTanus pased 3-10° (mr/kr-cyt)™t.

15. Cpennee coaepxaHue KaHlleporeHa OeH3osia B KapTodelne oka3aioch paBHbIM 60
mr/kr. JKutenp Poccum cwemaer, B cpemneMm, 124,2 kr kaprodens B roa. Kakxos
WHAUBUAYAIbHBIN PUCK YTPO3bI 310POBBIO, €CITU YENIOBEK YHOTPEOISET B MUIILY ITOT KapTOoQeb
B TeueHHe OAHOro rojaa? 3HaueHue (akTopa puUcKa Ui MOCTYIUICHHS OEH30Ja C MPOAYKTaMU
MUTaHUsA cocTaBiseT 5,5-1072 (mMr/kr-cyt) ™.

PacueTr paguanHuoHHOr0 PHCKA, CBSI3AHHOTO ¢ BHYTPEHHHUM 00, IyYeHHeM
Ecnmm a — ynenbHas akTHBHOCTb HEKOTOPOIO PaAMOHYKIINIA, IPUCYTCTBYIOILIETO B
BO3/llyXe, B TIHUTHEBOW BOAC WIM NPOAYKTaX IMUTAHUSA, TO IIOJHAS AKTUBHOCTh JTOTO
pamuoHykiHaa (A4), momnaeiias B Opranu3M 4esioBeka 3a Bpems t (KoaudecTBo JieT) OyaeT paBHa:

A=aM-t (Bx),

rae M — Macca Bo3ayxa, BOJAbI WJIM MUILEBOrO MPOAYKTa, MOCTYNMBINAsA 32 OuH roA. Exununa
u3MepeHus noiaHoi aktuBHOCTH bekkepens (bk).

Bbi3BaHHas 3TOi aKTUBHOCTBIO 3(dekTHBHAs 1032 BHyTpeHHero ooOmydenus (H)
COCTaBUT:

H=A" ¢ (38),

r€ € - J030BBIM KOYPPUIIMEHT pacCMaTPUBAEMOT0 PAJUOHYKIIH/IA.

Enununa usmepenus 3¢dexkTuBHOM 10361 00aydeHuss — 3uBepT (3B). CMBICT JJ030BOTO
Ko3(uIMeHTa B TOM, YTO C €r0 IMOMOIIbIO AKTUBHOCTh PAIUOHYKIIUA, TONABIIETO B OPraHU3M
YeJIOBEKa, IIEPECUUTHIBAETCSI B COOTBETCTBYIOLIYIO O3TOW AKTUBHOCTH [J03y BHYTPEHHEIO
o0myueHusi. 3HaueHUsl J1030BbIX KOdPuiueHToB ¢ (3B/bK) 11 paAMOHYKIHIOB, ¢ KOTOPHIMU
Yale BCEro MPUXOAUTHCS UMETh JIEJI0 Ha IPAKTHUKE, IPU UX MOCTYIJIEHUH B OPraHU3M YE€JI0BEKa
C BO3JTyXOM, BOJIOW U MHUIIEH TpUBeAeHBI B TabauIe 11.

Tab6muma 11
Paanonykianabl Ilepuon mosnypacnana, ocrynienue ¢ ITocTtynienue ¢ Boaoi u
oAbl BO31yXoM, 3B/bK nuieii, 38/bk
Tpurnii °H 12,3 2,7-1010 4,8-10¢
Vraepon “C 5730 2,5-10° 1,6-10°
Kannii “°K 1,28-10° 1,7-10°8 4,2-108
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KobaisT %°Co 5,27 1,2-108 2,7-10°8
Crponmmii *°Sr 29,1 5,0-108 8,0-108
esuit ©¥Cs 30,0 4,6-10° 1,3:108
Pamuii ?°Ra 1600 4,5-10° 1,5-10°
Ypan ??2U 4,47-10° 7.4-10° 1,2-107
Topuii Z?Th 1,4-101° 2,5-10° 45107
[Inytonuii °Pu 2,41-10% 5,0-10° 4,2:107
Awmepunuii !Am 432 42-10° 3,7-107

[Tocne BbIYMCIIEHUS BEIWYMHBI J103bI BHYTPEHHETo 00JyueHuss H MOXHO paccuuTaTh
3HAUEHUE WHIMBUyaJIbHOTO PAJAMAIIMOHHOTO pHcKa I. JIs 3Toro ucnomns3yercs Gopmyna:

r=H-rg,

rjae e — K0dQPUIMEHT UHANBUAYAITBHOTO PaTUAIIIOHHOTO PUCKA.

DTOT KOAIPPHUIMEHT XapaKTepPH3yeT COKpAIICHUE JEATEIILHOCTH MEproJia TOTHOICHHOM
J)KU3HU B CPEJHEM Ha [ = 15 ner Ha OOWH CTOXACTHUYECKHH (BEpOSTHOCTHBIN) ClTydaid
cMepTenbHOro 3abosieBaHus (TiaBHBIM o0Opa3oMm pakom). B coorBerctBum HPB-99 3nauenus
3TOT0 KO3 PUIIEeHTa paBHBI:

re = 5,6 - 102 wen? - 3871 — s mpowmssojcTBeHHOrO 06TyueHHs (T.€. IS MEpCOHANa,
paboTaroIIero ¢ HOHU3UPYIOIIUM H3TyUYCHUEM);

re=7,3 102 gex! - 387t — s HaceneHUS.

Cornacuo HPB-99, unnuBuayaibHblid paIdaliMOHHBIN PUCK CUUTACTCS IPEHEOPEIKUMBIM,
ecu BenuuuHa I He npesocxoaut 1,0-10° wen? - rox™. B sTOoM ke HOPMATUBHOM JOKyMEHTE
NPUBEJCHO 3HAYCHHE BEPXHEH TPaHUIBI JIOMYCTHMOTO WHAMBUIYAIBHOTO PaIUallHOHHOTO
pucka, oHa cocrasnser 5,0-10° wen - rox . 3nauenus r, npessimaronme 5,0-10° wen™ - rox?,
CJIEZIyeT CYMTATh HEJIOIYCTUMBIMH.

UTo0BI paccynTaTh KOJUIGKTHBHBIA PATUAIIIOHHBIN PUCK, CHaYAIa HAJICKHUT ONPEICITUTh
BCJIMYMHY KOJUICKTUBHOM J103bl BHyTpeHHero oOiyueHus. OHa paBHa TPOU3BEACHUIO
WHMBUIYAIBHOH 10361 [ Ha YHCICHHOCTh KOJUIEKTHBA N, MoABEeprimerocs TakoMmy o0IydeHHIO:

K=H"-N.

KonnexktruBHas n03a BeIpakaeTcsl B 4eJIOBEKa-3UBEpPTaXx.
KonnekTuBHbIN paananoHHbI puck R paBeH MpOM3BEACHUIO KOJUIEKTUBHOM 1036l K Ha
BEIMUYMHY K03(PHIMEeHTa paJualiiOHHOTO prcKa I'E:

R=re- K.

KonnexkTuBHbIN paguiallMOHHBIA pUCK R IMOKa3bIBaeT KOJMYECTBO CIydyaeB MpPOSBICHUS
CTOXAaCTHYECKUX AIPPEKTOB, KaXKIbIH M3  KOTOPBIX  XapaKTEpU3yeTCs  COKpalleHHEeM
JUIMTEILHOCTU NEpPHOJa MOJHOLIEHHON *U3HU B cpeaHeM Ha f = 15 ner. Ilepemuoxas R u f,
HOJYYUM MOTEPIO KOJUIEKTUBHON MPOIOJIKUTEIBHOCTH KU3HH, 0003HAYNM ee A:

A=R- B

Ecimn CUHUTaTb, 4YTO CPpCAHAA HPOAOJLKUTCIIBHOCTL KU3HHU YCJIIOBCKA PaBHA 70 rogamM, TO
oxXngacMasi KOJIJICKTUBHAA HpO}IOJ’DKI/ITeJ'IBHOCTB JKN3HU paCCManI/IBaeMOFO KOJIJICKTHUBA
YUCJICHHOCTBIO N paBHa:

Tk =70 - N (zer).

OTtHOCHUTEILHAS noTepd KOJUIGKTUBHOM MPpOAOJIKUTCIILHOCTH KU3HU ) 6yI[CT paBHa:
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JUiss 0IHOTO YeNoBeKa CPeHEe COKpAIICHHE MPOAOIDKUTEIHLHOCTH KU3HU cocTaBUT 700
(Jlet). Drta BenMuyMHA, KAk M 3HAUYEHUE [, TaKKe XapaKTepu3yeT WHAUBUAYAIbHbBIN
paguanOHHBIA PUCK.

IMNPUMEP PEHIEHU S

3agauya. CoryiacHo caHuTapHbIM HopMmaMm U npasuiam CanlluH 2.3.2.560-96, nonyctumslie
YPOBHH COJIEpKaHHs PAJMOHYKIHIOB B CyIIEHBIX IpuOax cocTasnseT: °Sr — 250 Bx/kr, 1'Cs —
2500 Bbk/kr. PaccuuTarh COOTBETCTBYIOIIME ATUM YPOBHSIM 3HAYCHHS KOJUIEKTUBHOTO U
WHAUBUAYAIbHOTO PHUCKOB, €CIIM B TEYEHHE OJHOTO To/Aa KaXKIbI M3 KHUTeNel HEKOTOpOn
MECTHOCTH MCIIOJB3YET B IUILY B CPEAHEM 2 KI' CYLIEHBIX I'PUOOB C YKa3aHHbIMU YpPOBHSIMU
coAep)KaHUW paIMOHYKIMAOB. YnCIeHHOCTh HaceaeHusi B MecTHOCTH paBHa 1000 yven. [{o3oBbie
K09 PHUIMEHTH! (TIPH TIOCTYIICHUH PAJHOHYKIMIOB C TIPOLYKTAMH TTHTAHKs) PAaBHBIL: s “0SI —
8,0-108 3B/Bk, *'Cs — 1,3-10°8 3p/bk. KosdduimenT paguanmonHoro pucka pases 7,3-107 wer
1.3,

Jlano:

a1 (%°Sr) = 250 Bx/kr

az (*Y'Cs) = 2500 Bx/kr

€1(°°Sr) = 8,010 38/bk

e2(*Cs) = 1,3-10® 38/bk

M =2 xr/ron

t=1roxn

N = 1000 uen

re=7,3-10? genr 38~

HaiiTu:

R-7?

r-?

A-7

07

Pemenue:

CHayasia BBIUMCIMM PHUCK, OOYCJIOBJIEHHBIM MOMAJaHUEM B OPraHU3M PAUOCTPOHIIUS.
[TonHas akTHBHOCTH 3TOTO PAAHOHYKIIH/IA:

A1 =a1- M -t=250 (bx/kr) - 2 (xr/ron) - 1 (rox) = 500 Bk.
Br13BaHHas 3TOi aKTUBHOCTHIO 3 (EKTUBHAS 1032 BHYTPEHHETO 00yUeHHUsI COCTABUT:
Hi = 41 - &1 = 500 (Bk) - 8,0-10® (38/Bk) =4,0-10° 3.
KonnextuBnas > pexTrBHAS cpeAHET010Bas 103a:

K1 =Hi1-N=4,0-10° (3B) - 1000 (uen) = 0,04 gen-3s.

Teneppb BbIYMCIUM pUCK OOYCIIOBIEHHBIN MONaaHUeM B OpraHu3M paauouesus. [loaHas
AKTUBHOCTb 3TOI'0 PaAUOHYKIIN/A!

A2 =az- M -1=2500 (bx/kr) - 2 (kr/rox) - 1 (rox) = 5000 bxk.
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OO0ycroBieHHas TOW aKTUBHOCTHIO d(PeKTUBHAS 1032 BHYTPEHHETO O0TyUYEHUS:

Hz = 42 - &2 = 5000 (Bk) - 1,3-10® (38/BK) = 6,5-:10" 3s.

KonnektuBHast 3 dekTrBHAS CpeTHETOA0BAs /103a:

K>=H;-N=6,5-10° (3B) - 1000 (uen) = 0,0065 ue-3s.

[ToHas 3¢ dekTBHAS CpeaHETOA0BAs /103a:
K=Ki+K>=0,04 +0,065=0,105 yen-3s.

KonnekTuBHBIN PHUCK OIIPCACIIACTCA BIPAKCHHUCM:

R=re - K=7,3102 (uen*38L) - 0,105 (gen-38) = 0,008 ciyuas nposBIeHHS
cToXacTUuuecKuX 3(h(PeKToB.

Kaxxapiii Takoit 5(hpexT npuBOAUT K COKPALICHUIO JIUTEIBHOCTH MEPUOJIA MOTHOLIEHHOM
KU3HU B cpenHeM Ha f = 15 ner. Ilepemuoxkas 0,008 u 15, momydnM moOTEepro KOJUICKTHBHON
MPOJOHKUTEILHOCTH KU3HH, PAaBHYIO:

A=R- p=0,008-15=0,12 ner.
Eciu cumrath, 94TO CpemHss MPOJODKHTEIBHOCTh KM3HHU 4elioBeka paBHa 70 romam, TO
OXKHJaeMasi KOJUICKTUBHAS MPOI0JDKATEIBHOCTD JKU3HH pacCMaTpUBAECMOM TPYIIIBI
COCTaBMHT:

Tk=70-N=70 -1000 = 7-10* ser.

OTtHocuTeabHAS noTepd KOJUIGKTUBHOM MMPpOAOJIKUTCIIBHOCTH KU3HU ) 6y):[eT paBHa:

A 0,12
=t (1et)

=——=0,0000017 = 0,00017%.
Ty 7-10%(u1er) %

Jl71s oTHOTO YenoBeKa cpeiHee COKpalleHue MPoA0KUTETHbHOCTH KU3HH COCTABHT:
70-6 =70 - 0,0000017 = 0,00012 roma = 0,04 gus = 0,96 4Jaca.
OtBet: R = 0,008 coyuaes; r = 0,96 gaca; A = 0,12 ner; 6 = 0,00017%.

3AJAHUA JJ1A BBIITOJIHEHUSA
1. Cpennee 3Hauenue kodddumueHTa nmepeHoca L paguornesust U3 CynecyaHHBIX TOYB B
pactenus coctabnser 0,06 Bk kr/bk-m2. B JlenuHrpajacKkoit 061acTH MakCHMaTbHOE 3arpsA3HEHHe
TIOUBBI PagHOIEe3UeM, 00YCIOBIEHHOE YepHOOBUTLCKIME BhIMafeHuaMu, octuraer 1 Ku/km?. Ha
TaKUX TOYBaxX BbIpallleH KapTrodeinb. PaccunTarh BeNTWUYMHY MHAMBHUIYAIbHOTO pPagUalliOHHOTO
pHCKa, BBI3BAHHOT'O YNOTpPEOJICHUEM 3TOro KapTodens B MUILY B TeuyeHHe oJHoro roja. CpenHee
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KOJMYEeCTBO KapTodenss B paruoHe xutenss Poccum 124,2 xr B roa. CpaBHUTH IMOJTYyYEHHOE
3HaYeHHMEe pUCKA C BEIMUMHOH MpeeNbHO IOMyCTHMOro pucka, pasHoit 5-10° wenr®-roa™.
Cunrarts, uto Bech nesuii (2*'Cs) ocraercs B opranmsMe uenoseka. J1030Bblit kosddumment 2'Cs
pasen 1,3-10° 3p/Bk. Koa(p¢duuuent MHAMBHAYaTbHOIO PaadalliOHHOIO pHcKa paseH 7,3-1072
yen3p7,

Paccunrtarh BeIMUMHY KOJUIEKTUBHOIO pucKa A KoHTUHreHTa B 1000 yenoBek.

2. [omycTuMmble YpOBHU COJIEp)KaHUS PAJAUOHYKIHUIOB B XJiebe H XJIeO0OYyI0UHBIX
U3JIENMUSIX COIVIACHO caHuTapHbIM HopMmaMm U npasunam (CanlluH 2.3.2.560-96) cocrasiser:
paguoctpoHiuii — 70 bx/kr, pammonesuit — 40 bk/kr. PaccuuTaTh COOTBETCTBYIOIIME 3THM
YPOBHSIM 3HAu€HUs KOJUIEKTUBHOIO M MHAMBUIYaJIbHOTO pHUCKAa JUIS JKUTEIEH ropoaa c
HacesienreM 100 000 yenoBek, C y4eTOM TOTO, YTO COTJIACHO CTaTUCTUYECKUM JaHHBIM, KaX bl
xutenb Poccun chenaer 3a rox 130,8 kr xmebornpoaykToB. Jlo30Bbie KOG (UIIMEHTHI PABHBIL:
0Sr — 8,0-10 3/BK, 1'Cs — 1,310 38/Bk. KosdpumuenT paguanuoHHoro pucka pases 7,3-10"
2 yent-3p7L,

3. CornacHo CTaTUCTMYECKUM JIaHHBIM, B TOJIOBOW MPOAYKTOBBIM HaOOp B3pOCIOrO
xutens Poccun Bxomaut 10,9 kr cBexkeld puiObl B roja. Kakyro mpeneinpbHyt0 aKTUBHOCTH II€3Us
17Cs moxer wumerTh pbiba, 4YTOOBI He OB TIPEB3OHAECH YPOBEHb MPEHEOPEKUMOro
MHIUBHIYaTbHOTO PHUCKA, KOTOphIA coctamser 1,0-10° wemr-381? Jlososmiil kodhduument
117Cs pasen 1,3-10® 3p/bk. KoahduumenT paguanuonHoro pucka pases 7,3-102 uen-3p7,

4. Boja B 0HOM M3 KOJOJLEB PErvOHa, IOCTPaJaBIIero B pe3yipraTte YepHOOBUILCKON
KaTtacTpo(bl, XapakTepus3yercsi yAEIbHOM aKTUBHOCTBIO panauornesusi, paBHoi 20 bx/m. Dto
3HauEHUE MPEBBILIIAET BEJIMYMHY YPOBHS BMeLIaTeNbCTBa, KoTopas coriacHo HPB-99 mpunsra
paBHoii 11 bx/n. PaccuntaTh MHAMBUAYANbHBIN paJdalldOHHBIA PUCK B Cllydae, €Cil YelOBEK
OyZeT nuTh BOLY U3 ATOrO KojoAia B TeueHue 5 geT. CuuTarh, 4YTo 4eJIOBEK BHIITUBAET 2 J1 BOJIbI
B JIeHb, IIPUYEM Bech paJMoLEe3uii ocTaercs B opranusme. Jo3oBbii koddduiment Cs pasen
1,3-10® 3B/Bk. Kosddurment pagmanmonnoro pucka pasen 7,3-102 uen®3sL. Cpapauts
TOJTy4eHHOE 3HAUEHHE C BEJUUMHOM NIPeIeNbHO JOMyCTUMOTro pucKa, pasHoii 5,0-10° yent-roa?

5. CornacHo canutapueiM HOpMaM W mpaBuwiam CanlluH 2.3.2.560-96 nomyctumblii
YPOBEHb yJIEIbHOW aKTHUBHOCTH PATUOCTPOHIIMA B MOJOKE cocTaBiseT 25 bk/kr. Paccumrarh
VMHAVBUAYAIbHBIN paJialliOHHBIA PUCK B Cilydae, €Ccid 4eJIoBeK OyAeT MUTh TaKOe MOJIOKO U
€CTb IIPUTOTOBJICHHBIE W3 HEr0 MOJIOYHBIE NPOAYKTHl B TedeHHE onaHoro roxa. llomHoe
KOJIMYECTBO MOTPEOIAEMOro MOJIOKA U MOJIOYHBIX MTPOJYKTOB IPUHUMAETCS paBHbIM 212.4 kT B
ron. Jlo3oBerii koahduuuent 11'Cs pasen 1,3-108 3p/Bk. KosddumueHT paanauoHHOro prcka
paBen 7,3:102 wen®3sl. PaccuntaTh KONIEKTHMBHEIH paJWAIMOHHBIA PHCK I HAcCEIeHHS
yrcieHHocThio B 1000 yenosexk.

6. B pesymprare pasrepmeTuszaniii  OOOJIOYKH  PATUOAKTUBHOTO  HMCTOYHHUKA,
OpOUCXOJAIIell B HEKOTOPOW J1abopaTopuH, B BO3AyX IONAJN PaAMOAKTHBHBIN KOOAJbT,
o6beMHas aKTMBHOCTh KOTOpOro cocTaBmia 55 Bx/M°. B Teuenne 2 paGoumx ameil oauH u3
COTPYAHUKOB 3TOH JIaOOPAaTOPUH JbIIIAT 3arps3HEHHBIM BO3yXOM. OLEHUTh MHIUBUYaTbHBIN
PHUCK B BHJI€ COKpAIICHUS OKUIAEMOM JUTUTENbHOCTH kU3HU. CUuTaTh, 4YTO BECHh MOCTYNHUBIINN
panmMoOHYKINJ ocTaerca B opranusMme uenoseka. CorsacHo HPB-99 kommuectBo Bo3myxa,
BIIBIXAEMOTO 3a OJMH pabounmii neHb, paBHO mpuMepHO 10 M. KoahdHImeHT paguaryoHHOro
prcka ayis mepcoHana paseH 5,6-102 wen-3. Jo3oBEIi kodddUIMEnT ans paamokobanbTa
TIPH TIOCTYTINIEHHH €T0 ¢ Bo3ayxoM paseH 1,2-107 3p/Bxk.

7. Ilo HOpMaM panuaimoHHON Oe3omacHocTH, nedctByrommM B Poccum (HPB-99), B
AKCIUTYaTUPYEMBIX 3/ITaHUSX CPEAHEr0/10Basi YKBUBAJICHTHAs! PaBHOBECHAs: 00beMHasi aKTUBHOCTh
JIOUEPHUX MPOAYKTOB pajOHAa U TOPOHA B BO3/yX€ KWJIbIX IIOMELIEHUI HE JOJKHA IPEBBIIIATh
200Bbx/m°. TlycTh B pesynbTaTe OOCIEIOBAHHSA, MPOBEIECHHOTO B HEKOTOPOM TOpOJE, OBLIO
nokaszaHo, 4ro 2 000 uenoBeKk NPOXKHMBAIOT B YCJIOBHSX, XapaKTEPU3YIOLIMXCS 3HAUYCHUEM
06BeMHOI akTHBHOCTH panoHa (*22Rn) u Topona (*°Rn), papaeiM 100 Bx/m®. Uemy pasen puck
NPOXKMBAaHUS B TaKUX YCIOBHAX B TeueHue 20 neT (B BUAE TMIIOTETHYECKOTO COKpAIICHUs
MPOJOKUTENLHOCTH KU3HU Jtosiel)?  J1030BbIl KOA(QOUIMEHT € NpU MOCTYIUICHUH CMECH
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paoHa M TOPOHA C BO3AYXOM B OPraHM3M 4eJoBeKa NpPHUHATH paBHBIM 4,3-10° 3B/Bk.
Koadduumenr uHAMBHIYaTHHOTO paHallMOHHOTO pHUcKa YycTaHoBieHHbW HPB-99, pasen
7,3:102 uen’-38%.

8. Cormacno CanlluH 2.3.2.560-96, nomycTuMblii ypoBeHb cojepKaHus °SI B
pacTuTenbHOM Macie npuHAT paBHBIM 80 bi/kr. Cunraercs, 4uro xurteiab Poccun ynorpedser B
nuiy B cpeaeM 10 kr pactutenbHOro mMacia B roi. Takoe maciio ucnoib3yror 500 yenoBex.
Paccuutarh COOTBETCTBYIOIIME OJTUM 3HAYCHHSIM HWHIUBUAYAIbHBIH M  KOJUIEKTUBHBIN
paamanmonnsie pucku. Josoeelit xoddoumuent °Sr pasen 8,0-10° 3p/bx. Koadduument
PaJMAIMOHHOTO pUcKa paBeH 7,3-107 gen 3L

9. Cormacao HPB-99 mpenen J0mMycTUMOTo MHAMBUIYaIbHOTO pHCKa cocTasuser 5,0-107°
yerrox . PaccumTaTh COOTBETCTBYIONIYIO 3TOMY PHUCKY YIAENbHYKO aKTHBHOCTBH IPHPOJHOTO
pammonykmuna “°K B opomax. Cunraercs, uto xutens Poccuu cheaeT B cpeaeM 94 Kr oBomeit
B Tox. Jlo3oBblii KodpdurmeHT pammokamus paseH 4,2:10° 3p/bk.  Kosdduument
WHUBUIyaIbHOTO paJuallMOHHOTO pUCKa paBeH 7,3 102  wer!3s

10. Paccunmtarh WHIWBHIYAIbHBIM PHCK, BO3HUKAIONIUN IpPH TOTPEOJICHHH BOIBI, B
KOTOpOH yJenbHas aKTUBHOCTh panoHa paBHa 20 bk/n. Byner nm mpeBbllieH mnpenen
JIOITyCTUMOTO PUCKA, paBHBIN 5,0- 10 yen*'rox'? Cunrarh, 4TO €XKEIHEBHO YEJIOBEK BBITHBACT
2 11 Boabl. BeiBooM pamoHa u3 opranusma npeHeOpeus. J030BbIil kodddunmenT pagona npu
MOCTYIUIEHUHU ¢ BOJIOM paBeH 1,0 107 3B/Bk. Koaddunment nuauBuayaabsHOro painaliOHHOTO
pucka paBen 7,3-107 gert-3sL.

11. Cornacuo HPB-99, 3nauenne npeHeOpe:kMMOro MHAWBUIYATBFHOTO PaIUAIMOHHOTO
pucka coctasnser 1,0-10° wenrtrox?t. Paccuntars coOTBETCTBYIONTYIO 3TOMY PHCKY yAETbHYIO
AKTUBHOCTh PaJMOAKTUBHOTO M30TOMAa TPHUTHUS B NHUTheBOW Bojae. Tputuii obpasyercs, B
YaCTHOCTH, B mpoliecce mraTtHoi padotel ADC, u HeOObIIask €ro 4acTh MONagacT B BO3AYX U B
Boay. Cunraercsi, 4YTO 4YeJoBeK, KUBymUd BOMM3u ADC, morpebiser 2 11 BOAbI B JCHb U3
komoxua. Jososeii kodpdurment tputus (°H) pasen 4,8-101! 3p/bk. Kosddurument
WHJUBUIyaIbHOTO paJualliOHHOrO pUCKa paBeH 7,3 10?2 wert3sl.

12. Cornmacho HPB-99 mpenen nomycTMMOro HMHAMBUIYaTbHOTO PHCKA COCTaBIISET
5,0-10° wenlrogl. PaccuMTaTh COOTBETCTBYIOIIYIO 3TOMY PHCKY YJAEIbHYIO AKTHBHOCTb
ectecTBeHHOTO paanonykmuaa ‘°K B xnebonpoaykrax. Cuuraercs, 4to xutenb Poccun chenaer
B cpemeM 130,8 kr xne6onpoaykToB B rof. Jlo3osiit kodddumuent “°K mns moctymnenus c
numeii paser 4,2-108 3s/bk. KoddQuImenT HHANBHIYaTbHOTO PagHaliOHHOTO PUCKA PAaBEH
7,310 wen*-387.

13. Cornacio HPB-99, mpenen nomycTUMOro HMHIMBHUIYAJBbHOTO PUCKA COCTABIISET
5,0-10° wemlrogl. PaccumTaTh COOTBETCTBYIOLIYIO JTOMY pHCKY YAEIbHYK AKTHBHOCTb
pamuokanusi B msconpoaykrax. CyuTaercs, 4To XKuTeidb Poccuu chemaer B cpenHem 26,6 Kr
MSCONPOAYKTOB B rof. Jososbiii koddduuuent “°K pasen 4,2:108 3p/Bk. Kosddurment
MH/MBUTYaIbHOTO PaIHAIIOHHOTO prcKa paBeH 7,3-1072 uen?-3s7L,

14. Tlo nanueiMm Mwunatroma u MUC Poccuu, cpennue KoHIEHTpanuu (oObemMHast
akTuBHOCTH) St m ¥¥'Cs B atmocepHoM Bosmyxe k Hadany XX| B. crabumusupoBangach H
cocraBiisieT B cpenHeM i Poccuiickont ®Penepaunu 1,2:107 Bbx/M® u 4,0-107 Bbr/m®
COOTBETCTBEHHO. Paccuntarh mpuBeI€HHBIC K OJJHOMY TO/1y KOJUICKTUBHBIN U WHANBUYJIbHBIN
pHUCKH, 00yCIIOBICHHbIE KOMOMHUPOBAHHBIM JCHCTBHEM JIBYX PaIHOHYKIIHIOB, COJEPKAIINXCS
B Bo3ayxe. lIpu pacuere KOIJIEKTUBHOTO pucka ydecTh Bce HaceneHue Poccun (150 muH gen).
Jlo30Bblit ko3pduument °Sr npu nrTaNAIMORHOM TocTyrIeHMH paseH 5,0-10% 3v/Bbk, a mna
13/Cs 3mauenme storo xodddummenta pasao 4,6-10° 38/bk. KoddpduumenT nHAMBHLYaTEHOTO
panuauoHHOro prcka paseH 7,3-102 gen-381. B oy B erkue B3pociIoro 4enoBeka mocTymnaeT
B cpenaeM 8100 m° Bozmyxa (HPB-99).

15. Kosddunuent neperoca L paauore3us u3 mMouBbl B IUIOJOBOE TEJIO TPUOOB MPUHST
pasEbiM 0,1 Bx-xr/bx'mM2. B JlemuHrpaackoifl o07acTH MaKCHMadbHOE 3arpA3HEHHE MOYBHI
pammore3neM, o0OyCIOBIEHHOE UepHOOBITBCKAMM BBIMAAeHWAMH, gocturaer 1  Kun/km?,
PaccunTaTh BeMMUNHY MHANBUYAJILHOTO PAAHUAIMOHHOTO PHCKa, CBI3AHHOTO C YIIOTpeOIeHneM B
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MUy B TEYEHHE TroAa 2 Kr rpuboB, COOpaHHBIX Ha y4YacTKaX C YKa3aHHBIM 3HAaYCHHEM
MOBEPXHOCTHOTO 3arpsi3HeHUs. CpaBHUTH C BEIMYMHON IPENENbHO AOMYCTUMOIO pHUCKa, paBHOU
5-10° weatrogt. CuurtaTh, YTO BECh PAUOIIE3UN OCTAETCS B OpraHusMe 4yesnoBeka. Jl030BbId
koo durment ¥’Cs pasen 1,3-10° 3p/bk. KosduimenT HHAMBUIYATHOTO PaaHALMOHHOIO
pucka paBeH 7,3-102 wenx®-3sL.

Paccuurtarh BeIMUMHY KOJUIEKTUBHOIO pucKa A rpynmnsl B 100 yenosek.
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Pacuyer paguanMoHHOI0 PUCKA, CBA3AHHOI0 ¢ BHELIHUM 00/Iy4eHHEeM
[Tpu pacyere paguallMOHHOTO PUCKA, CBSI3aHHOTO C BHEIIHUM OOJy4eHUEM, UCTIOIB3YIOTCS

T€ K€ COOTHOILEHUS, YTO ISl BBIYMCICHUSI pUCKa, 00YCIIOBICHHOIO BHYTPEHHUM OOJIyUECHHUEM.
3/1ech He HYKHO BBIYHCIIATH aKTUBHOCTh PAJAMOHYKIINA, TpeOyeTcs 3HaTh 103y (WM MOIIHOCTh
JI03bI) BHEUIHEro OOIy4YeHMs, KOTOpOMY MoJBepraercsi ueioBek. [Ipu permieHun HEKOTOPBIX
3a/ay cieayet ucnonb3zoBath HPB-99, cornacHo kotopoMy 00yd4eHHE KOJJIEKTHBHOM 10301 B 1
4el 3B MPUBOAUT K MOTCHIIMATLHOMY YIIepOy, paBHOMY | 4en'TOay >KH3HU HACETICHHUS.

IMPUMEP PEHIEHUS

3agava. MoOIIHOCTb /1036l IPUPOJHOTO FraMMa-U3JIy4eHHs B palioHaX BBICOKOTOPUN MOKET
nocturatb 8 M3B B TOJ (BIMSHHE KOCMHUYECKOTO H3JIydeHHs). Paccumtarh KOJEKTUBHBIN
pamualMoOHHBIA PHCK Ui OJHOTO MMJUIMOHA JKUTenedl »Tux paiioHoB. Koaddumuent
VMHJIUBUYaJIbHOTO PAJUallMOHHOTO PUCKA paBEH 7,3~10'2 e 13871,

MaHo:

H'=8 m38 B rox'= 8102 38-roxn?,

t =70 ner,

N=1-10° uen,

re=7,3-102 wen*-387L.

HaiiTu:

R-?

Pemenue:

[IpuHsiB CpeaHIO TPOJOJDKUTEIBLHOCTh JKM3HU, paBHylo 70 romaMm, MOIy4YdM
WHIUBHIyaIbHYIO JI03Y BHEIIHETO OOJYyUYEHHS 32 3TO BPEMSI:

H=H"t= 810" (3s-Tox?) -70 (ret) = 0,56 3B.

KonnektuBHas no3a Oyaer paBHa:

K=H-N=0,56 (38) - 10°=5,6-10° yen-3B.

Cormacao HPB-99, o6nyuenue KoJIeKTMBHOM o030 B 1 dyen3B mnpuBoguT Kk
NOoTeHIMAIbHOMY yiIepOy, paBHOMY | uenromy >ku3HU HaceneHus. CieaoBarelibHO, B
paccMaTpUBaEMOM ciiydae ymepO onpeieseTcs BeanunHoH o = 5,6-10° yemTos.

KomnexkTuBHass MTpOOIKUTENHHOCTh JKU3HH B PAcCMaTpPUBAEMOM TMPUMEPE COCTaBUT
(cuuTaercs, 4ToO CpeaHsS MPOAOIKUTEIHLHOCTD KU3HU uenoBeka paBHa 70 rogam):

Tk = 106 (wen) - 70 (;et) = 7-107 yem-nert.

OTtHocuTeIbHAs TOTEPS KOJUIEKTUBHON JITUTENIBHOCTH KU3HU OYJIET paBHa:

_a _ 56105 _
8 _T_K = m = 0,008 = 0,8%

Cpennee COKpalleHUE )KU3HU OJHOIO YEJIOBEKA!
70 -8="70"-0,008 =0,56 rona.
C npyroil CTOpPOHBI, KOJUIEKTHBHBIM pHCK R paBeH npousBeaeHuio koddduumeHra
VHJVBHIyaJIbHOTO PUCKA M BEJIMYMHBI KOJUIEKTUBHOM J103BI:
R=K" re=5,610° (uen3B) - 7,3-102 (wen381) =4,1-10%
OTO O3HayaeT, YTO MOXHO OXXHMJATh MOSBJIECHUS HeONaronpusTHeIX 3(pdexTtoB B 41 ThIC.
ciayqaeB. CormacHo HPDB-99 kaxnplii Takol ciay4yail COINPOBOXKAAETCS COKpAILlEHUEM
JUIMTETIbHOCTH KM3HU, paBHBIM 15 rogam.
Taxum 00pa3oM, MoTepsi KOJUIEKTUBHOM MPOAOIKUTEIBHOCTH KU3HU COCTaBUT:
A=15-4,1-10"=6,15-10° nter.
OTHOcHTeNbHAs TOTEPS KOJIEKTUBHOM MPOJOKUTEFHOCTH KU3HHU OyIET paBHa:
A 6,15-10° .
=T T 7107 0,0088 = 0,88%.
[TosrydeH npakTUYECKH TOT XKE Pe3yNbTar.
Oteet: R = 0,008 ciryuaes.
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3AJAHUA JJ151 BBIITIOJIHEHUSA

1. ITpu paboTe Ha KOMITBIOTEPE C KATOAHO-TYUYEBBIM JHUCIIEEM MOIIHOCTH O3Bl MSATKOTO
raMMa- ¥ pPEHTTEHOBCKOro Mu3inydeHus cocrasisier B cpegHeM 0,01 m3B B roxa. Paccumrath
WH/IMBUIYAIbHBIA PaHMallMOHHBIA PUCK MpU paboTe Ha KOMIbIOTEpE Ha HpoTsoKeHuH 20 Jer.
Ko>dpuiuenT nHANBHIYaTbHOTO PaIHallMOHHOT0 prcka paseH 7,3-102 yem!-3p2,

2. V3-3a MOBBILIEHHOTO COJIEPKAHUsI €CTECTBEHHBIX PAJIMOHYKIIUIOB B INIMHE B HEKOTOPOM
KUPIUYHOM JIOME MOIIHOCTH J103bl FaMMa-U3JIy4eHUs COCTaBIseT B cpeHeM 50 MUKPOpPEHTIreH
B yac, win 0,5 Mk3B B yac. Paccunrars MHAMBUAYAIbHBIN pagUallMOHHBIA PUCK IIPOKMBAHUS B
TaKoOM JIOME, €CJIM YeJI0OBEeK HaxoauTcs B HeM 12 yacoB B cyTku 300 gHel B roay B TeueHue 15
ner. KodpuIUeHT HHAMBUIYalbHOTO paJMAIlMOHHOrO pHcKa paBeH 7,3-102 uen®-3s7.
PaccunTaTh KOJUIEKTUBHBIN PUCK ISl )KUTEIEH YUCIEHHOCThIO 400 uenoBexk.

3. B HenocpenctBennoi 6muszoctu ot TOC, paboTaromieii Ha KAMEHHOM YTIJIe, MOIITHOCTh
J03bl TaMMa-U3IyYEHUsl 32 CUET BBIOPOCOB €CTECTBEHHBIX PAIHOHYKIMIOB (HAXOIAUIMXCA B
TOILJIMBE U MEPEISIINX B IPOAYKTHI Cropanusi) B atmochepy cocrasiseT B cpeaneM 0,06 M3B B
rof. PaccuuTaTh KOJIJIGKTUBHBIM W WHAMUBUAYAIbHBIN pagualliOHHBIE PUCKU JJIs HACEJIeHUs
yuciaeHHocThio 10 000 uenoBek, MpoXKMBAIOIIET0 B JaHHOW MECTHOCTM B TeueHue 10 ier.
KoadduimenT uHAMBHUya IbHOTO paiualldiOHHOTO pUCKa paBeH 7,3 102 yen-387L.

4. MOIIHOCTh 03bI TAMMa-U3JIy4eHUs Ha IPOTSHKEHHOM BBIX0J1€ OMOTUTOBOTO TPAHUTA HA
3eMHYIO TOBEpXHOCTh paBHa 2,4 M3B B roa. Ha sTom MmecTe pacmoiioKeH KWIOH IOM.
Paccunrtarh KOJJIEKTMBHBIM M WHAUBUAYAJbHBIN pagualiioHHble pucku Mg 80 denoBek,
OPOXKHUBAIOUIMX B ATOM JIoME W paboTaroumx B JaHHOW MecTHOCTH B TeueHue 10 ier.
Ko )HIMeHT HHAMBUTyalbHOTO PaIHalMOHHOTO prcka paseH 7,3-1072 venr 3572,

5. MomHOCTh 1036l TaMMa-U3IyYeHUss B MPHUIIOBEPXHOCTHOM CIIO€ BO3QyXa H3-3a
3arps3HEHUN paauoHyKiIugaMu 1mo4yBbl paBHa 80 MkP B wac. PaccumTaTh KOJUIEKTHBHBIN M
WHAUBUAYAIbHBIN paguanronHbie pucku ansg 1500 dyemoBek, >KMBYHIMX W pabOTamoOIIUX B
naHHOU MecTHOCTH B TeueHue 10 ser. KoaddummenT nHIUBHyaTsHOTO paIualliOHHOTO PUCKA
pasen 7,3-10% yver1-3572.

6. CpenHsis MOILIHOCTh JI03bl MPHUPOJHOIO TraMMa-u3JIy4yeHHs] Ha BBICOTE IIOJIETa
MACCAKUPCKUX aBHanaiiHepoB cocrtaBisieT 50 M3B B roa (u3-3a BIUSHUS KOCMHYECKOTO
u3nydeHus). PaccuutaTe MHAMBUAYATbHBIN paAHAIlMOHHBIA PHUCK JJIs YeJIOBEKa, IIPOBEIIIETO B
canone camoznera 100 gacos 3a 3 roga. KoadduimeHT nHAUBUAYaIbHOTO PAAUallMOHHOTO PUCKA
pasen 7,3-102 wenr 3L,

7. Ilpu mpocMoTpe TeNeBU3UOHHBIX nepeaay (3 yaca B CyTKH) MOIIHOCTH JTO3bI MSTKOTO
raMMa- ¥ peHTI€HOBCKOT'O M3JIyYEHUsI Ha PACCTOSSHUM 2 M OT dKpaHa KaTOJAHO-Ty4eBOU TPyOKH
(MMeroTCsI BBUY KMHECKONBI HE HA JKUIKUX KpUCTalax) cocTaBisieT, B cpeanem, 0,02 M3B B
roa. Paccunrars MHAMBUAYAIbHBIN PAJHALIMOHHBIN PUCK, €CIIU YEJIOBEK IIPOBOJUT y TEIEBU30pA
Kaxapld Beuep B TedeHwe 20 ser. KoaduimeHT MHAMBUAYAIBHOTO PaAHAIlMOHHOTO PHCKA
pasen 7,3-102 uenr?-3. BorunmcnuTs KomaekTuBHBIH puck ms 100 ThICAY Tene3puTesei.

8. MoIHOCTh /103bI BHEIIHETO 00JIy4eHHUs MepCoHaa B 30HE adpOropTa MOXKET JOCTUTATh
8,0 M3B/ron (MHIMBHAyanbHas a03a). HeoOXoaumMo OIEHUTh KOJUIEKTUBHBIN paaualidOHHBIN
puck R s 1,5 Teic. uenoBek nepconana 3a 10 net paboThl B a3poIopTy.

9. B pesynbrare pasrepMmeTH3alud O00OJOYKH Tamma-AedeKTOCKONa BO BpeMs COOpKHU
KOpIyca BO3AYLIHOTO Kopabns B BO3AyX THomaid paguoHYKIHA KoOambT-60 ¢ o0BeMHOU
akTuBHOCTEIO 500 B/M. Ha mpotsxennnu 2 cytok ameif 1000 paGOTHHKOB MPeOBIBATH B 30HE
3arpsi3HeHus (B CHIy HE MPOBEIEHHOTO BOBPEMsI MOHMTOPHHTA). Macca Bo3yxa, OCTYHBIIIAS
B opraHmsM uemoBeka V = 10 m/cyr. JlozoBeri kosdouument *Co E=1,2-10° 3s/Bk.
KoadduimenT nHANBUAYATBHOTO paIHalMOHHOTO PHUCKA Ui TIepCcoHAala re= 5,6-10"2 ven! 372
Heobxoammo OIEHUTh WHIWBHAYATIBHBIA PHUCK ' M KOJUIGKTHBHYIO /103y R, momyueHHYyIO
paboTHUKAaMHU BO BpeMs BHITIOJTHEHHS padoT.

10. MouHocTh 7036l BHEUIHETO OOMy4YEeHHs] MepcoHajla B 30HE a’pornopTa MOXKET
nocturath 6,0 M3B/roa (MHIWBHIyalbHas g03a). HeoOXOoAMMO OIEHHWTHh KOJUIEKTHBHBIN
panuannoHHbIi puck R mist 0,25 Thic. yenoBek nepconana 3a 30 et paboThl B a3pomnopry.
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11. B pesynprate pasrepMeTu3aniid 0OOJOYKH ramMma-AeeKTOCKoma BO BpeMs COOpKH
KOpITyca BO3AYLIHOTO KOpabOiii B BO3AYyX MONAT PAAHOHYKIHI CTPOHIUK-90 ¢ oOBeMHOMN
akTuBHOCTBIO 600 Br/M3. Ha nporsxennn 2,5 cytok aHeit 1500 paGOTHUKOB IIpeObIBAIH B 30HE
3arpsi3HEHUs (B CHMJIy HE MPOBEJCHHOTO BOBpEMsI MOHUTOpHUHTa). Macca BO3/1yXa, MOCTYUBILIAs
B opraHm3M uyenoBeka V = 10 m/cyr. JlosoBwlii kodddumment °Sr E =1,6-10% 3p/Bk.
K03} (pUIMenT MHIMBUIyalbHOTO PafHallMOHHOT0 PUCKa Jisl mepcoHana re= 5,6:1072 wen™® 371,
HeoOxoqumMo OLEHUTh WHAMBUAYAIbHBIH PHUCK I M KOJUJIEKTUBHYIO 1103y R, moiydeHHYO
paboTHUKAaMHU BO BpeMs BBITIOJTHEHHS padoT.

12. MomHocTh 1036l raMMa-U3Iy4eHHs] Ha MPOTSHKEHHOM BbIXOJ€ OMOTHTOBOTO TpaHUTa
Ha 3€MHYIO MOBEpXHOCTh paBHa 2,4 mM3B B roa. Ha 3ToM MecTe pacmoyioxeH >KHIOH JOM.
PaccunTaTh KOJUIGKTHBHBIA M WHIMBUAYAJIbHBIM pagualuoHHble pucku st 180 denosek,
MPOXUBAIONINX B OTOM JIOME W paboTaloNMX B JAaHHOW MECTHOCTH B Te4YeHue 15 Jer.
Ko>dpuIuenT nHANBHIYaTbHOTO PaIHAIMOHHOTO prucka paseH 7,3-102 yemt-3p2,

13. MouHocTh [03bl BHEIIHETO OOJY4YEHHs] IEpCOHAla B 30HE a’poIopTa MOXKET
nocturatb 6,0 M3B/ron (MHOUBHIyanbHas 103a). HeoOXoIMMO OIEHWUTh KOJIJICKTUBHBIN
panuanoHHbIN puck R st 1 ThIc. yenoBek nepconana 3a 25 et paboTsl B a3ponopTy.

14. MomHoCTh 1036l TaMMa-U3Iy4YeHHs] Ha MPOTSHKEHHOM BbIXOJI€ OMOTHTOBOTO T'paHUTa
Ha 3€MHYIO TOBEPXHOCTh paBHa 2,4 M3B B roi. Ha sToM MecTe pacmoioKeH >KUIION JIOM.
Paccuntarh KOJUIEKTHBHBIH W WHIAMBUAYAIbHBIH panuanuoHHbie pucku anas 100 demnosex,
NPOXXKMBAIONIMX B 3TOM JOM€ W paldoTalommxX B JaHHOH MecTHOCTH B TedeHme 10 mer.
Koadduiment uHauBUya IbHOTO pailalldOHHOTO pUCKa paBeH 7,3 102 yen-387L.

15. MomHoCTh 1036l TaMMa-U3Ty4YeHHS Ha TPOTSHKCHHOM BBIXOJI€ OMOTHTOBOTO TPaHUTA
Ha 3E€MHYI0 MOBEPXHOCTh paBHa 2,4 M3B B roi. Ha 3ToM Mmecte pacmonoxeH >KUJIOW JOM.
Paccuntarh KOJIEKTUBHBIA M WMHIUBUIYaJbHBIA pajuallMOHHbIE pUCKU miig 120 yenosek,
MPOXKUBAIOLNIMX B 3TOM JIOME W paboTarouMx B JaHHOW MecTHOCTH B TeueHue 30 Jer.
Ko )HIMeHT HHAMBUyalbHOTO PaIHalMOHHOTO prcka paseH 7,3-1072 venr!-3p7.

COKPAIIEHUME NPOJOJKUTEJABHOCTU KU3HU B 3ABUCUMOCTHU OT

YCJIOBUM TPYJIA U TIPOKUBAHUS

Heonazonpuamnule ycnoeus mpyoa — YyCIOBUS TPyJa, OTATOLIEHHBIE BPEIHBIMH U
OMacHbIMU (paKTOpaMH IPOU3BOACTBEHHOM CpeAbl, THKECTH U HANpPSHKEHHOCTH TPYJIOBOIO
nporecca.

Yuwepo 300poevio — nHapymieHus 1EJIOCTHOCTH OpraHu3Ma WM TpodeccHoHATbHbBIE
3a0oneBaHusd, a Takke OJ(QexTsl B BHAE TIE€HETHYECKMX W3MEHEHWH, HapylleHUl
PENpOYKTUBHOM (PYHKITUU, CHUKEHUS TICUXUIECKON YCTONIMBOCTH.

Cokpawenue npooonxcumensnocmu xcusnu (CIIJK) — mpeanonoxutenbHOe BpeMs
COKpAILEHUS MPOJIOJDKUTENBHOCTH KU3HU B CyTKaX KOHKPETHOI'O Y€JIOBEKa HA MOMEHT pacuera
B 3aBHCHMOCTH OT YCJIOBHI €ro TpyJa U ObITa.

Puck — BEpOSITHOCTh pealM3allid HETaTMBHOTO BO3JEHCTBUA (TpaBma, THOeNb) B 30HE
npeObIBaHUS YelIOBEKa.

[Ipu cyTouHON MHIpallMy YeIOBEKa BO BPEIHBIX YCIOBUAX KU3HEHHOTO MPOCTPAHCTBA
CyMMapHasi OleHKa yiep0a 370pOBbI0 MOXKET OBITh OIpejaeseHa dYepe3 IMOACYET BpPEMEHU
COKpAIIEHUS MPOJOJKUTEIILHOCTH JKU3HU B CyTKaX IO MPUOINKEHHON dhopMyIie:

CIDK = CIIKpp + CIDKL + CIDKg,
rae CIDKpe, CIDKr, CIDKs — cokpaiieHusi mpoAODKUTEIbHOCTU KU3HU NpU MpeObIBaHUM,
COOTBETCTBEHHO, B YCJIOBHSX ITPOU3BOJICTBA, TOpo/ia U ObITa, (CYT).
Pacuer cHMXEeHUS TPOIOIKUTEILHOCTH KU3HU OCYIIECTBIISETCS:
1. ITo ¢akTopy HEOIArONPHUATHBIX YCIOBUM MPOU3BOACTBA!
CIKpp = (Kpp + Kp + Ky) * (T — Th),
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rae Knp, Kt, Ku — ymep6 310poBbI0 Ha OCHOBaHHMH OIICHKH KJlacca yCJIOBHH TPOW3BOJICTBA,
TSDKECTH M HAIPSHKEHHOCTHU TPYia, cyT/Toj (Tabmuisl 2 u 3);

T — Bo3pact yenoBeka, rof;

TH — BO3pacT Hayana TpyI0BOU EATEIbLHOCTH.

2. Tlo dakTopy HEOIArOMPUATHBIX JKUIHMIIHBIX OBITOBBIX YCIOBHH W 3arpsi3HEHHOTO
BO3/lyXa B rOpoJie:

CIDKgr = (Kg + Kp) - T,

rae Kp, Kr — ckpeITBIH ymiepO 310pOBBIO B YCIOBHSIX OBITOBOM M TOPOJCKOW CPEIbI, CYT/TOJ
(Tabmuna 4).

3. Ilo dakty kypenus ¢ yuetrom comHoxuress (N/20):

Cn)KB(KypeHMe) = KgTk - (%)’
re N —KOJIMYECTBO BHIKYPUBAEMBIX CUTAPET B JICHb;
Tk — cTa)x KypuJIbIIKKA.
4. Ilo ¢axTy €316 B 00IIECTBEHHOM TPAHCIIOPTE
CH)KI‘(TpchnopT) = KrTrt,
rae Tt — Komm4ecTBo JeT €361 Ha padoTy B 0OIIECTBEHHOM TPAHCIIOPTE;

t — cyMMapHO€ KOJMYECTBO 4acOB, 3aTPAauMBAEMOE YEJIOBEKOM €KEIHEBHO Ha IPOE3]L
JIOMO# 1 Ha paboTy B 00a KOHIIA.

Pacyer HOCHT BEpOSATHOCTHBIN XapakTep M TO3BOJISET LIEHUTh BIMSHHUE Hamboee
BECOMBIX (DAKTOPOB, XapaKTEPU3YIOLINX KaUYECTBO KU3HU KOHKPETHOTO YeJIOBEKa.

Kaaccudukanus yc/ioBuii Tpyaa no crerneHd BPeIHOCTH U ONACHOCTH

YcnoBusa Tpyna moapasaensioTcs Ha 4 Kiacca: ONTUMAalbHbIE, JOMYCTUMbIE, BPEAHbBIE U
OIIaCHBIE.

Onmumansnsie ycnosua mpyoa (1 knacc) — Takue yciaoBUsl, IPU KOTOPHIX COXPAHAETCS
3I0pOBbE PAOOTAIOMIMX, W CO3JAIOTCS MPEAINOCHUIKHA IS TOAJIEPKAHHUS BBICOKOTO YPOBHS
paboToCrocoOHOCTH.

Monycmumsle ycnosus mpyoa (2 kKaacc) Tpu KOTOPHIX (HaKTOPbl HE MPEBBIMIAIOT
YCTAHOBJICHHBIX T'MTMEHWYECKMX HOPMATHBOB Uil pabO4YMX MECT, a BO3MOXKHbIE W3MEHEHMS
(YHKIMOHAJIBHOTO COCTOSIHUSL OpraHW3Ma, BOCCTAaHABJIMBAIOTCS BO BpeMs OT/bIXa WIIM K Hayaily
CIEAYIOLIEH CMEHBI.

Bpeonwvie ycnoeus mpyoa (3 Knacc) XapakTepu3yeTcs HAIUYMEM  BPEIHBIX
MIPOU3BOJICTBEHHBIX (DAaKTOPOB, NMPEBBIMIAIOIINX TMTHEHUYECKHE HOPMATHBBI U OKa3bIBAIOIIMX
HeOJaronpusaTHOE ICUCTBHE HA OPTaHNU3M pabOTaIOLIEro U/UIIK €ro MOTOMCTBO.

Bpennsle ycioBus TpyJa MO CTENEHU NPEBBINICHHUS TMTMEHUYECKHMX HOPMAaTHBOB U
BBIPQXEHHOCTU M3MEHEHHIl B oOpraHu3sMe paboTarouMX MOoApa3Aensiorcs Ha 4 creneHu
BPEIHOCTH:

1 cmenens 3 Kknacca (3.1) — ycinoBus Tpya XapaKTEpU3YIOTCS TaKMMH OTKJIOHEHHUSMH
YpOBHEW BpeaHBIX (AKTOPOB OT THUTHEHHMYECKUX HOPMATUBOB, KOTOPHIE BBI3BIBAIOT
(yHKIMOHAJIbHBIE U3MEHEHHsI, BOCCTAaHABIUBAIOIIMECS NPH OoJiee AIUTEIHHOM (4eM K Havairy
CJIeTyIOoIIel CMEHBI) IPEPhIBAHUN KOHTAKTa C BPEIHBIMU (DaKTOpaMH;

2 cmenenv 3 kKnacca (3.2) — ypoBHU BpeAHBIX (DAKTOPOB, BBI3BIBAIOIINE CTONKHE
(GyHKIMOHAJIbHbIE W3MEHEHUS, MPUBOJASIIME K TOSBICHUIO HAYaJbHBIX  MPU3HAKOB
npodeccuoHanbHbIX 3a00JI€BaHUM, BO3HUKAIOIIUX [10CIIE MPOJOJIKUTENbHON 3KCIIO3ULIUU (4acTO
nocne 15 u Gonee ner);
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3 cmenensv 3 Knacca (3.3) — yClIOBUSL TPYyHa, XapaKTEPU3YIOMIMECS TaAKUMHU YPOBHSIMHU
BpEeIHBIX (DaKTOpOB, BO3ICWCTBUE KOTOPBIX MPHUBOAMT K PA3BUTUIO TNPO(eCcCHOHANBHBIX
0oJ1e3HEH JIETKOW U cpe/iHell cTeneHel TSHKECTH ¢ BpEMEHHOM yTpaTol TPy 10CIIOCOOHOCTH;

4 cmenenv 3 Kknacca (3.4) — ycioBus TpyzAa, IpU KOTOPBIX MOTYT BO3HHUKATh TSKEJIbIE
(dbopMBbI TpodecCHOHATBHBIX 32a00JICBaHU.

Onacnoie (IKcmpemaivHuvle) ycnosus mpyoa (4 Knacc) XapakTepU3YIOTCS YPOBHSIMU
MIPOU3BOJICTBEHHBIX (PAKTOPOB, BO3/ICHCTBUE KOTOPBIX B Te€UEHHE paboyeil cMeHbI (MK €€ 4acTH)
CO3/AI0T yrpo3y ISl dKU3HU, BBICOKHI PUCK Pa3BUTHUS OCTPHIX MPOPECCHOHANBHBIX MOPAXKEHHUI,
B TOM YHCIIE U TSDKEJIBIX (GOpM.

I'pagaumst ycnoBuil Tpysna B 3aBUCHMOCTH OT CTENEHM OTKJIOHEHMS JAEUCTBYIOLIMX
(akTOpPOB MPOU3BOACTBEHHON CpEAbl M TPYAOBOrO IMPOLECCa OT TMTMEHHYECKUX HOPMATHBOB
npezcTaBieHa B Tabnunax 7-9.

YpoBHU BpeIHBIX BO3JCUCTBUM, PEAIIBHO BO3MOJKHBIE B YCIOBHUAX IIPOU3BOJICTBA, HE
OTpaHUYMBAIOTCS 3HAUECHUSIMU, COOTBETCTBYIOIUMHU Kiiaccy 3.4. [Ipu Gonee BRICOKUX 3HAUCHUSIX
ypoBHEH BpeaHBIX (DAaKTOPOB UX BO3/CICTBHE HA YEJIOBEKA MOXKET CTaTh TPABMHUPYIOIIUM
kiacca 4. [loporoBblie 3HaU€HUS TaKUX YPOBHEH BpeAHbIX (PakTOpoB Asi 4 Kiacca NPUBEACHBI B
Tabimue 1.

Cnenyer oTrMeTuTh, UTO paboTa B YCIOBMSIX Tpyda 4 Kiacca HE JOIyCKaercs, 3a
UCKJIIOYEHUEM JIMKBUAALMN aBapuil U IPOBEJEHUE IKCTPEHHBIX pabOT Ui MpeaylpexIeHUs
aBapuiiHbIX cutyanuid. IIpy 3TomM paboThl TOKHBI INPOBOAMTCA C HPUMEHEHHEM CpEJICTB
WH/IMBUYAIBHOM 3alUTHI U TIPU CTPOTOM COOJTIOZICHUN PEKUMOB IIPOBEICHHS PadoT.

Tabnuma 1 — [oporoseie 3HaUeHUs1 ypOBHEH BpeHBIX (aKkTOpOB s Kiacca 4

Bpennblie pakTopbl 3HayeHHe YPOBHS
Bpeansie BemectBa 1-2 Kk1acca 0MacHOCTH > 20 ITJK
Bpennbie BeniecTBa, onacHble sl pa3BUTHSA OCTPOrO > 10 ITAK
OTpaBJICHUS
[ym, nBA [Tpespimenue [TY > 35
Bubpanust nokayibHas, 1b [Tpespimenue [TJ1Y > 12
Bubpanust o6mas, 1b [Ipespimenue [1J1Y > 24
Temnosoe 06myueHure > 2800 Br/km?
ONeKTpUUECKHUE MOJI IPOMBIIUIEHHON 9aCTOTHI >40 11y
JlasepHoe u3nyueHue > 1000 ITJTY mpu 0JTHOKpaTHOM BO3JICHCTBUH

HopmaTuBHBIE 3HaUYeHUs BPEAHBIX M ONACHBIX (PAaKTOPOB MNPUBEICHBI B CIPABOYHOU
JUTEpaType.

Ouenka BJIMSIHUA (PAKTOPOB HA 310POBbE YeJI0BeKa

Bo3zgeiictBue BpeaHbix (akTOpOB Ha 370POBHE YEIIOBEKA OMPEIEISAETCS UX YPOBHSIMHU,
COBOKYITHOCTBIO ()aKTOPOB U JIJTUTEIHHOCTHIO MPEOBIBAaHUS YEJIOBEKa B ATUX 30HAX (TaOiuIb 1-
6).

[Ixana oueHku ymiepda 30pPOBBIO C YUYETOM BIHSHUS BO3MOXKHBIX COYETAaHUN BPEIHBIX
(GakTOpoB W WX YpPOBHEH, TSHKECTH M HANPSHKEHHOCTH TPYIOBOTO MpoIlecca Ha 3/I0pPOBbE
paboratomux (Tadmauip 2-3).

Tabnuma 2 — CKpbIThINA yiep0d 310pOBbI0 Ha OCHOBAHUM OOIIEH OIEHKH Kjlacca yCIOBUM
Tpyna
| DakTHYeCKHe YCI0BHUS TPy | Kuaacc ycioBnii Tpyaa | Yiep0, cyTok 3a roj |
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Knr (Kn)

1 ¢axrop knacca 3.1 3.1 2,5

2 ¢axropa kiacca 3.1 3.1 3,75+
3 u Oosiee dakropos kiacca 3.1 3.2 51

1 ¢axTop Kiacca 3.2 3.2 8,75 +
2 u Gonee dakTopos kiacca 3.2 3.3 12,6

1 ¢axrop knacca 3.3 3.3 18,75 +
2 u 6one ¢akropos knacca 3.3 3.4 25

1 ¢axrop knacca 3.4 3.4 50,0 +
2 u 6onee dakropoB kiacca 3.4 4 75,1
Hanune ¢axropos kiacca 4 4 75,1

Tabmuma 3 — CkpbIThIi yiep0 3I0pOBBIO MO MOKA3ATEIIO TSHKECTH TPYAOBOTO IpoIecca

dakTHYEeCKHE YCIO0BHA TPyJa Kuace yciioBuii Tpyna Yuepo, cyTok 3a rog

Kr

Memnee 3 dhakTopoB Kiacca 2 2 -

3 u Gosiee GakTOpoOB Ki1acca 2 3.1 2,5

1 dakTop xmacca 3.1 3.1 3,75

2 u 6oniee akxTopoB Kiacca 3.1 3.2 51

1 daxTop kmacca 3.2 3.2 8,75

2 daxkTopa kiacca 3.2 3.3 12,6

Bonee 2 dakropos kiacca 3.2 3.3 18,75

Metoanka KOJTHMYECTBEHHOW OIIEHKH yIIep0Oa 3I0pOBBIO MPH pabOTe B HEOIArOMPHUSATHBIX
YCIIOBHSAX TPYJa BKJIIOYAET CICAYIOIINE TAITBI:

1. [IpousBoauTCs OLEHKA yCIOBUII Tpyla HA paboYeM MeCTe IO KaXKJIOMYy HEraTHBHOMY
dakTopy, ykazaHHOMY B ONHMCAaHWU BapHaHTa, M yCTAaHABIMBACTCS KJIACC BPEIHOCTH YCIOBHM
tpyna (tabmuisr 7-9).

2. OnenuBaercs ymiep0 3/10pOBbIO B BHJIE COKPAIIEHUS POJODKUTEIBHOCTH KU3HU Kiip
OT KJIacca YCJIOBHUH TpyZa Ha MPOU3BOJICTBE MO Tabnwuie 2.

3. IIpu onenke ymiep6a 310pOBBIO TOJBKO 1O TIOKA3ATENIO TSHKECTH TPYO0BOTO Tporiecca
UCIOJIBb3YIOT JaHHbIE TaOIUIIbI 3.

4. Tlpu omeHke ymiepba 30pOBBIO TOJIBKO MO TOKA3aTENI0 HANPSHKEHHOCTH TPYIOBOTO
npolecca BeMUUUHY yiiepOa MPUHUMAIOT MO KIAacCy YCIOBHH TpyJa MO JaHHBIM TaOIHIBl 2
YKa3aHHBIM B rpage co 3HAKOM «+».

5. Yuer BOUsIHUS BPEIOHBIX (PAaKTOPOB TOPOACKOH M OBITOBOW Cpel Ha 37I0pPOBBE JHOJCH
OOBIYHO MTPOBOAMTCS IO YIPOIIEHHBIM MOKa3aTeIsIM, TIPUBEICHHBIM B TabmHIIe 4.

Tabnmuma 4 — CkpbIThli yuiepO 310poBbIO0 1O BpeAHbIM (akTopam ropoackoit (Kr) wu
os1ToBOM (K5) Cpenbl, CyTkH/Toa

DaKTOPHI TOPOJACKOM Cpeabl Kr

3arpsisHeHHE BO3/lyXa B KPYNHBIX TOpoJax 5

E3na B 9ac «nuk» B 00IIECTBEHHOM TPaHCIOPTE 2
®akTophI OBITOBOMH Cpebl Ks

HpO)KI/IBaHI/Ie B He6naronp1/mTme KUJIMITHBIX YCIIOBUAX 7
Kypenue no 20 curaper B ieHb 50

I'paganms ycnosmii Tpyna

Fpanaulxm YCJ'IOBI/Iﬁ B 3aBUCHMOCTH OT CTCIICHU OTKIOHCHUA ,I[efICTByIOH_[HX (1)aKTOpOB
HpOI/I3BOZLCTBeHHOﬁ CpC€Abl U TPYAOBOI'O IIponecca OT TMTUCHUYCCKUX HOPMATUBOB:
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Tabmuia 6 — Puck npuHyIUTeNHHOM THOSIH JTF0/ICH B HEPOU3BOICTBEHHBIX YCIIOBHSIX

Ipuumnna

Puck rubesn yejoBeka

ABTokaractpoda

2,5:10%

ABuakaTtactpoda

1-10°

DneKkTpoTpaBmMa

6:10°

ITagenus yenoseka

1-10*

[TameHue mpeMETOB Ha YEIOBEKa

6:10°

BosnelicTBue miaMeHu

4-10°5

Yromienne

3:10°

Asapust Ha ADC

5-107

IIpuposaneie siBieHUS (MOJHUH, YparaHsl U 1p.)

106-107

Tabnuua 7 — Knaccsl ycnoBuii TpyJa B 3aBUCIMOCTH OT YCIIOBHI Tpyaa

®akTop padouei
cpeabl

Kiaccel ycaoBuii Tpyaa

1
ONTHMAJIb
HBIH

2
JOIYCTH
MBIH

3.1
BpeIHbIi
1 cTenenn

3.2
BpEeIHbI 2
CcTeneHn

3.3
BpeaHbIi 3
cTeneHn

3.4
BpeAHbIH 4
CTEeNeHH!

1

2

3

4

5

6

7

Temneparypa
BO31yXa Ha pabouem
Mmecte, °C:

TETUIbII epuo
XOJIOAHBIN MEPUO

18...20

20...22

21...22

17...19

23...28

15...16

29...32

33...35

HHxKe +7

>35

ToxcuuHoe
BEILECTBO,

KpaTHOCTb
npesbiienust 1K,
pa3

1,0-2,5

2,6-4,0

4,0-6,0

>6

IIpombinieHHas
TIBLTB, KpaTHOCTh
MPEBBIIICHUS

IAK, pa3

<1

6-10

11-30

>30

Bubparnus,
npesbiienue  IIY,
b

Hwke [T1Y

Ha
ypOBHE
Ty

4-6

7-9

>9

IIpoMbliIEHHBIN
LIIyM, [PEBBILICHUE
nay, nb

<1

paBHO
nay

6-10

>10

>10c¢
BUOpanuen

VYabTpasByk,
npesbiienne  I[IAY,
b

<1

paBHO
nay

1-5

6-10

11-20

>20

HHTEeHCUBHOCTH
TEIIOBOIO
usnyueHus, Br/m?
OCBEIIEHHOCTD
pabouero
MeCTa, JIK:
Mun.
pasnud., MM
Pa3psig paboter

00BEKT

<140
>1

5-9

141-1000
1,0...0,3

3-4

1001-1500
<03

1-2

1501-2000
>0,5

4-9

2001-2500
<05

1-3

> 2500

Tabnuua 8 — Kitaccsl ycnoBuii TpyJia 1o nokasartelisiM TSHKECTH TPYAOBOTrO Ipoliecca
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IToxa3zaTenan THAKECTH

Kiaccel ycioBuii Tpyaa

TPYAOBOIO mpoiuecca OnTuMaabHbII JomycTumblii Bpennblii (TsKenblil TPyA)
(nerkasi pusnyeckasn (cpennss
HATrpy3Ka) (puznyeckasn 1 crenenu 2 crenenn
HAarpy3Ka)
1 2 3 4 5
1 @wusudyeckas TMHAMUYECKas Harpy3ka (€IWHUIIB BHEITHEH MeXaHNIECKOH paboThI 32 CMEHY, KT * M)
1.1 IIpu peruoHanbHON
HarpysKke (c
NPEUMYIECTBEHHBIM
y4acTMeM  MBIIIIl pPYK U
IJIEYEBOTO nosica) npu
nepeMeleHu  rpysa  Ha
pacctosinue 10 1 m:
JUISL MY>KYHMH 1o 2500 10 5000 1o 7000 > 7000
IUTSL YKEHIIH o 1500 1o 3000 1o 4000 > 4000
1.2 TIpu obmieit Harpy3ske ( ¢ y9acTHM MBIIIIT pYK, KOpITyca, HOT):
1.2.1 Tlpu mnepemMerneHuH
rpy3a Ha paccrosiHue ot 1 1o
S5Mm
JUTSL MYKIUH
JUTS YKSHIIHH
J0 12500 1o 25000 10 35000 > 35000
J0 7500 J0 15000 J0 25000 >25000
1.2.2 TIlpu mnepeMerieHuH
rpy3a Ha paccrosiHue Oojee 5
M
JUISL MY>KYHMH
JUIS JKSHIIMH
1o 24000 1o 46000 1o 70000 >70000
o 14000 1o 28000 1o 40000 >40000
2 Macca moJHIMaeMOoro M IepeMeIIaeMoro rpy3a BpyUHyIo (KT)
2.1 llonveM u mepemenieHue
(pazoBoe)  TSKECTH  TIPH
YepedoOBaHMH C  JIpyroi
paboroii (10 2 pa3 B 9ac):
JUTSL MYKIUH
JUIS JKSHIIMH
no 15 10 30 Jo 35 6oiee 35
70 5 Jo0 10 jo 12 Gonee 12
2.2 Tlonpem u mepeMenieHne
(pazoBoe) TSOKECTH
MTOCTOSTHHO B TEYCHHE
paboueii cMeHBI:
JUISL MY KYUH o 5 no 15 10 20 ooee 20
JUISL SKEHIIH o 3 no 7 no 10 ooiee 10
2.3 CymmapHas Macca rpy30B, IepeMelIacMbIX B TCUCHHE KKIOTO Yaca CMEHbI:
2.3.1 C paboueii TOBEpXHOCTH
JUTSL MYKIUH
JUISL SKEHIIMH 1o 250 10 870 10 1500 > 1500
1o 100 10 350 J0 700 > 700
2.3.2 Cnona
JUTSE MY KYUH o 100 mo 435 1o 600 6osee 600
TS YKEHIINH 10 50 mo 175 1o 350 oostee 350
3 CrepeoTHiiHble paboune ABIKEHHS (KOJTMUECTBO 32 CMEHY)
3.1 Ilpu noKanpHOW Harpy3Ke
(c yyacTueM MBI KUCTEH | 1o 20000 1o 40000 10 60000 6osiee 60000
MaJIBIEB PYK)
32 [pu pEeTHOHANBHON
Harpy3ke (mpu  pabore ¢ Jo 10000 Ji0 20000 Jio0 30000 6osiee 30000
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MPEUMYIICCTBEHHBIM
y4acTHEM MBI pyK ©
IJIEYEBOTO Mosca)
4 Cratuueckasi Harpy3Ka — BEJIMYMHA CTATUUCCKOW HArPy3KH 32 CMCHY IPH yIIePXKAHUU TPY3a, TPUIIOKCHUH YCUITHI
(xrc-c)
4.1 OnHol pyKoii:
JUISL MY>KYHH 1o 18000 10 36000 J0 70000 > 70000
JUIA JKEHIUH o 11000 1o 22000 1o 42000 > 42000
4.2 JIByms pyKaMu:
JUTSL MYKIUH 1o 36000 A0 70000 Ao 140000 > 140000
IUTSL YKEHIIH 1o 22000 Ao 42000 710 84000 > 84000
43 C ywacTHeM  MBIIII]
KOpITyca U HOT:
JUTSL MY>KY9HUH
IUTSL YKEHIITH 1o 43000 o 100000 1o 200000 > 200000
110 26000 10 60000 0 120000 > 120000
5 PaGouas mo3a
5.1 PaGouas mo3a CobonHas, ynobnas mo3a, | Ilepmommaeckoe, [lepuonmdaeckoe,
no 25% BpeMeHH oouee 50%
CMEHBI, BPEMEHU CMCHBI,
BO3MOYXHOCTH CMEHBI HaX0XIECHHE B [lepuonuueckoe, HaX0XIEHHE B

pabodero mosoXeHus Tena Hey100HO no 50% BpemeHH | HEYJNOOHOW W/MiH
(cuns, cros). Haxoxnenue (pabota ¢ CMEHBI, (UKCUPOBAHHOM
B no3e cTos 10 40 % TIOBOPOTOM HaXO0XXICHUE B | mo3e; npeObIBaHUE
BPEMEHHU CMEHBI. TYJIOBHIIIA, HEYIOOHOH W/WIH | B BBIHYXXACHHON
HEYIOOHBIM (UKCUPOBaHHOM mo3e (Ha KOJCHSX,
pa3MerieHrneM mo3e; IpeObIBaHUEe | Ha KOPTOYKAX H
KOHEYHOCTEN U B BBIHYXKACHHOU | T.1.) Ooxee 25 %
Ip.) W/unu mo3e (Ha KOJICHSX, | BPEMEHH CMCHEI.
(hUKCHpOBaHHOM | HA KOPTOYKaX U Haxoxnenne B
nose T.aL) po 25 % | mose cTos Goiee
(HEBO3MOXKHOCTb | BPEMEHU CMEHBI. 80% BpemeHHn
HU3MCHCHUS Haxoxnenue B CMCHBI.
B3aUMHOI'0 no3e cros 10 80 %
TIOJIOXKEHHUS BPEMEHHU CMCHBI.
pa3JIMYHBIX yacTen
Tena
OTHOCHTEITFHO
JApYT JpyTa).
Haxoxnenue B
no3e cros 10 60 %
BPEMEHHU CMEHBI.
6 Haxsionsl kopiyca
6.1 Haknonst
KopIyca
(BiRyFICHbIE 10 50 51-100 101-300 capie 300
Oonee 30°),
KOJIMYECTBO 3a
CMEHY
7 IlepemMelieHus: B IPOCTPAaHCTBE, 00YCIOBJICHHBIE TEXHOJIOTHUECKHM IPOLIECCOM
7.1 Tlo ropuzoHTamN 10 4 J0 8 Jo0 12 Oonee 12
7.2 Tlo BepTHKaIH mo 1 1o 2,5 o s ooitee 5

Ta6m/1ua 9 — Kiaccer YCJ'IOBI/Iﬁ TpyAda IO IMOKa3aTeIAM HANPS)KCHHOCTU TPYAOBOT'O IIponecca

Tloxka3arenn

|

Kaaccsl yejoBuii Tpyaa
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HANPAKEHHOCTH OnTuMaJILHBI JomycTuMbIii Bpennblii (HanpsizKeHHbIA TPya)
TPYAOBOIO (HanpsZKeHHOCTh (HANPSAKEeHHOCTh
npouecca Tpy/aa Jierkou Tpyaa cpeaHeit 1 cTenenu 2 creneHu
CTeneHn) cTeneHu)
1 2 3 4 5
1 MHTennekTyalibHble HArPy3KH:
1.1 Copepxanne | OTCyTCTBYeT Pemenne mpocteix | Pemenune DBpHucTHYECKas
paboThl HEOO0XOIUMOCTh 3amad IO | CIOKHBIX 3a7ad C | (TBOpYecKas)
TIPUHSTHUS PELICHUS HUHCTPYKIHU BEIOOpOM IO | JesITeIbHOCTb,
H3BECTHBIM TpeOyrolas pereHus
JIrOpUTMaM aNropuT™Ma,
(paboTta mo cepuu | €JUHOIUYHOE
HUHCTPYKIINH) PYKOBOJICTBO B
CJIOKHBIX CHTYaIMsX
1.2 Bocnpusarue | Bocrpusitue Bocmpustue Bocmpusrue Bocnpustue
CHTHAJIOB CHUTHAJIOB, HO CHUT'HAJIOB C TI0 CHTHAJIOB C CHUTHAJIOB C
(madopmamm) u wux | He TpeOyercs CIIeYIOMIeH C TIOCIIEAYIOMNM | TIOCIIeAYIOIIeH
OILICHKA KOPPEKLMsI NEUCTBUN | KOppEeKLMEH COIIOCTaBJIEHUEM KOMILIEKCHOM
JNEWCTBUN U (akTHIeCKuX OILICHKOM CBSI3aHHBIX
onepanuit 3HAYEHUI apameTpoB.
napameTpoB ¢ ux | KommiekcHas
HOMHHAJIbHBIMH OIIeHKa BCei
3HA4YCHUSAMU. MIPOU3BOJICTBEHHOM
3arounTeIbHAs | JIESTEIBHOCTH
OIIeHKa
(haKTHUECKUX
3HAYEHUI
apaMeTpoB
13  Pacmpenenenune | O6paboTka u | Obpabortka, O06paboTka, Kontpons u
(YHKIMHA IO CTETIEHW | BBINOJHCHME 3aJaHUSI | BBIIOJHCHHE IPOBEpKA U IpeiBapUTEIbHAS
CJIOKHOCTH 3aJJaHUs 3aJaHusl W €ro | KOHTPOJIb 3a pabora no
IIpOBEpKa BBITIOJTHEHUEM pacIpeieieHuI0
3aaHus 3a7aHuH IPyTUM
JMnam
1.4 Xapakrep | Pabora mo Pabota mo Pabota B Pabota B ycnoBusx
BBITIOJIHSIEMO UHIMBHYJIbHOMY YCTaHOBJICHHOMY YCIIOBUSIX JnepunuTa BpeMeH! U
paboThI TUIaHY rpa¢uxy ¢ nedummra nHdopmanuu ¢
BO3MO>KHOH €ro BPEMEHU HOBBIIICHHON
KOppeKIHeH 1o OTBETCTBEHHOCTBIO
X0y NESATEIBHOCTU 3a KOHEYHBIN
pe3yapTarT
2 CeHCOpHbIE Harpy3Ku
2.1 JUIHTEIIbHOCTD
COPPEAOTOUCHHOTO Jlo 25 26-50 51-75 Bouee 75
HaAOJTIOICHUS (%
BpPEMEHHU CMEHBI)
2.2 [InotHOCTH
CHTHAJIOB (CBETOBBIX,
3BYKOBBIX) " Jlo 75 76-175 176-300 Bouee 300
coo01eHni B
cpenHeM 3a 1 wac
paboThl
23 Yucio
MPOU3BOJICTBEHHBIX
00BEKTOB o5 6-10 11-25 Bonee 25
OJTHOBPEMEHHOT'0
HaOJIIoAeHUS
2.4 Pasmep oObekTa 5-1,1 mm — Gosree 50
pasnudeHus (ipu %; 1-0,3 mm — Gonee
’ 50 %; Memnee 0,3 MM —
paccrostaun ot Tna3 | bomee 5 mm — 100 % | 1-0,3 MM — 10 50 %; ’
MeHee 0,3 MM 6oiiee 50 %
paboTaromiero 210 menee 0,3 MM B 26-5’0 o
00BEKTa pa3IHYCHUS — 1025 % 0
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He Gosiee 0,5 M) B MM
Opd  JUIUTEIbHOCTH
COCPE0TOUEHHOTO
HaAOJI0ICHUS
BPEMEHHU CMEHBI)

(%

2.5 PaboTst c
ONTUYCCKUMU
npudopaMu
(MHKpPOCKOTIBI,
u T.I1.)
JUTUTEIIBHOCTH
COCPEIOTOUEHHOTO
HaOJroIeHUS
BPEMEHU CMCHBI)

JyTbI
pu

(%

Ho 25

26-50

51-75

bonee 75

2.6 HaOmopenue 3a
9KpaHaMu
BUJICOTEPMHHAIIOB
(J4acoB B CMEHY): IpH
OyKkBeHHO-II(PPOBOM
THUIEe HHPOPMAUU
npu rpadugecKoM
THIIE  OTOOpaKCHUS
nHbOpMaIUU

Jo 3

Jlo 5

Jo 6

Bosee 4

Boee 6

2.7 Harpy3ka Ha
CIIyXOBOU aHAIN3aTOP
(pu
MIPOU3BOJICTBEHHOU
HEOOXO0AUMOCTH
BOCHIPUSATHSL peUH WITH
JuddepeHIPOBaHHBI
X

CUTHAJIOB)

PazbopunBocTh
CJIOB ¥ CUTHAJIOB OT
100 o 90 %.
ITomexu
OTCYTCTBYIOT

Pa3bopunBOCTE CITOB
H curaios ot 90 1o
70 %. Umerorcs
nmoMexu, Ha (oHe
KOTOPBIX PeUb
CIIBIIIHA Ha
pPaccTOsIHUU
no35m

PasbopunBocTh
CJIOB Y CUTHAJIOB
ot 70 1o 50 %.
HmeroTcsa momexu,
Ha (hOHE KOTOPBIX
peub cibIIHA Ha
pacCTOSIHUU A0 2 M

PazbopunBocTh
CJIOB ¥ CUTHAJIOB
meHee 50 %.
Nwmerores
NOMexXH, Ha (oHe
KOTOPBIX pPedb
CJIBIIIIHA HA
paccTosHUU 10
1,5Mm

2.8 Harpy3ka Ha
TOJIOCOBOH ~ ammapar
(cymmapHoe
KOJIMYECTBO  YacoB,
HaroBapuBaeMoe B
HEJIEII0)

o 16

Jlo 20

Ho 25

Bonee 25

3 DMouMOHAJIbHBIE HAIPY3KH

3.1 Crenennb
OTBETCTBEHHOCTH 3a
pe3yabTar
coOCTBEHHOM
JIESTEIBLHOCTH.
3HAYUMOCTE OIIMOKH

Hecert x
OTBETCTBEHHOCTD 34
BBIIIOJIHCHUC
OTACJIIbHBIX
3JIEMEHTOB 3aJ]JaHUM.
Breuer 3a coboii
JOIIOJTHUTCIIBHBIC
ycunus B pabote co
CTOPOHBI Pa0OTHHUKA

Hecer
OTBETCTBEHHOCTD 32
(bYHKIMOHAIBEHOE
Ka4ecTBO
BCIIOMOTATEJIbHBIX
pabor (3aganuii).
Breuer 3a coboit
JIOTIOJTHUTEIbHBIE
YCHIIUSI CO CTOPOHEI
BBIIIECTOSIIETO
PYKOBOZCTBa
(Opuranupa, macrepa
U T.J)

Hecer
OTBETCTBEHHOCTb 32
(GYHKIMOHATBHOE
KaueCTBO OCHOBHOM
paboTel (3amaHuA).
Bieuer 3a coboii
UCIIpABJICHUs 3a
cyer
JIOTIOJTHUTEBHBIX
YCUJIMI BCErO
KOJUICKTHBA
(rpymmel, OpuTagsl
U T.IL.)

Hecer
OTBETCTBEHHOCTE
3a
(byHKIHOHAIBHOE
KauecTBO
KOHEUHOM
NPOAYKLMH,
paboThI, 3aJaHHUS.
Baeuyer 3a coboit
MTOBPEXKICHHE
o0opymoBaHus,
OCTaHOBKY
TEXHOJIOTHYECKOT
0 mporiecca u
MOXET
BO3HHUKHYTh
ONACHOCTH IS
SKA3HU

3.2 CreneHp pHCKa

JUISL COOCTBEHHOU Hckmrouena BepositHa
JKH3HU
3.3 CreneHp

Uckmouena Bo3Mmorkna

OTBCTCTBCHHOCTH 3a
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0€e30IacHOCTh
JPYTHX JIHIL

34 KomnuuecTBo
KOH(JIMKTHBIX
CUTyaluH,
00yCIIOBICHHBIX
npo¢heCCUOHATBHBIX
npogeccnOHaNTBHOM
JIeATENIbHOCTRIO, 32
CMEHY

OTCyTCTBYIOT

1-3

4-8

bonee 8

4 MOHOTOHHOCTh Harpy30K

41
3JIEMEHTOB
(pueMoB),
HEOOXOIUMBIX
peanu3ayu
MPOCTOTO  3aJIaHUs
WIA B MHOTOKPATHO
MOBTOPSOIIMXCS
onepanusix

Ywucao

JJIA

Bomee 10

9-6

5-3

Memnee 3

4.2
IIponomKuTeTIbHOCTD
(B C) BBINOJHEHUS
MPOCTBIX  3aJaHUi
WITA TIOBTOPSOIIHXCS
onepanui

bonee 100

100-25

24-10

Memnee 10

4.3 Bpemsi aKTUBHBIX
nmerictBuii (B % K
MPOJIOIDKUTENEHOCTH
u CMEHBI). B
OCTallbHOE BpeMs —
Ha0noaeHne 3a
X0/I0M
MPOU3BOJICTBEHHOTO
npouecca

20 u Gonee

19-10

9-5

Menee 5

4.4 MOHOTOHHOCTH
TIPOM3BOJICTBCHHOM
00CTaHOBKH  (BpeMs
[MaCCHBHOTO
HaOIIOIEHNS 3a
XOJIOM TeXIIpoIiecca
B % OT BpeMeHH
CMEHBI)

Menee 75

76-80

81-90

Bonee 90

5 PexuM paboTsl

5.1 dakTrueckas
MPOJOIHKUTETHHOCTh
paboyero JHs

6-7 u

8-9 4

10-12 4

Bomee 12 u

5.2 CMeHHOCTH
paboThI

OnHOCMEeHHas
pabora (6e3 HOUHOI
CMEHBI)

JIByxcMeHHas
pabora (6e3 HOUHOI
CMEHBI)

TpexcmeHHas
pabora (pabora B
HOYHYIO CMEHY)

Heperymnsipras
CMEHHOCTb C
paboToii B
HOYHOE BpeMsi

5.3 Hanwune
perjaMeHTUPOBaHHbBI
X TIepepbIBOB M HUX
MPOJOJHKUTEIBHOCTD

IepepsIBEI
periaMeHTHPOBAaHbI,
JOCTaTOYHOU
TIPOJIOIKUTEIIEHOCT
u: 7% n Gonee
pabodero BpeMeHH

IepepsIBEI
perIaMeHTHPOBAHBI,
HEJIO0CTaTOYHOM
MIPOAOIDKUTEIBHOCT
u: ot 3% 10 7%
pabodero BpeMeHH

IepepsiBl HE
pErIaMEHTHPOBAHBI,
HEI0CTaTOYHOI
MPOJIOIDKUTEIILHOCT
u: 10 3% pabodero
BPEMEHU

[epepsiBBI
OTCYTCTBYIOT

Pacuer COKpaIeHUudA NPOAOIKUTECIbHOCTH )KU3HU B 3AaBUCUMOCTH OT yCJIOBI/Iﬁ TpyaAa u

NMpoKuBaHUSA
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HOpSIIIOK BBINMOJTHCHUSA NMPAKTUYECKOI'0 3aIJaHUHA

1. BuuMmarenbHO W3yYWTE BapUaAHT 3a1aHUS.
Omnpenenure K1ace yCJIOBHI TPyia B COOTBETCTBUM C 3a/IaHUEM 110 TadnuiaMm 7-9.

no

3. TlpoBeauTe KOJIHYECTBEHHYIO OICHKY yIlepOa 3M0pPOBBIO MPHU paboTe B HEOIArONmpUsATHBIX
YCIIOBUSIX TPyZa MO Tabmumam 2 u 3, a TakKe KU3HU B TOPOJIE U B OBITY 10 Tabuuile 4.

4. OueHuTe PUCK MOJNyYEHUS TPaBMbl R,, U pUCK THOEIM Ha TPOU3BOJACTBE R. corimacHo
dopmymam (8) u (9), 3mas BemmuuHbsl K, W K. w3 TaOmumbl 5, a pUCK THOETH B
HENPOMU3BOJICTBEHHBIX YCIOBUAX Ry u Rr u3 Tabnuiis! 6.

5. Cnenaiite BEIBOJBI U TIPEUIOKKUTE pekoMeHaanmu 1o yeenumueHuto CITK u cHkenuto pucka
Rup 1 Rew.

3AJJAHUSA JJ15 BBIITOJIHEHUSA

1. Onpenenure BETMYMHY COKPALIEHUS HPONODKUTEIBLHOCTH XKM3HU (CYyT) M BEIMUYUHY PHUCKA
rubenn macrepa (MHXEHEpa) ydacTKa BHOPOYIUIOTHEHHsSI W TepMOOOpPaOOTKU CTEPIKHEBBIX CMecel
JUTEHHOTO Lexa.

VYcnosuss Ha paboueM Mecte: Bentwsiumss B mexe pabotaer He dddextuBHo. [leun
aNeKTpudeckne, paboTaroT Ha yacToTe 3,0 M ¢ HHTEHCHBHOCTBIO TTOJISI, TIPEBBIMIAIONICH HOPMBI B > 5
pa3. Bubpammss Ha pabodyeM Mecte MacTepa MpeBHIIIaeT momycTumyto Ha 12 nb. YpoBens mryma
MpeBbIIaeT JomycTuMbIii Ha 15 nbA. HampspkeHHOCTh 3J€KTpUYECKOW COCTaBISAIOLIEH MpeBbHIIIaeT
NpeAeabHO AOMYCTHMBIM YpOBeHb B 3 pas3a, Tak Kak I€4b cTapas U OTCYTCTBYET 3KPaHHpPOBaHHUE
MHIyKTOpa. MHTEHCHBHOCTH TEIIOBOrO MOTOKa Ha pabouem mecte 1,05 kBr/m? (mopma 0,35 kBt/mM?).
3anbUIeHHOCTh AJIOMHUHHEBOM, MarHueBOM MbUIbIO (2 Kjacc OMAacHOCTH), 3ara30BaHHOCTh BO3JyXa
npesbiaet [TJIK B 7 pas.

Macrep KUBET 3a TOPOJOM, KyJa JAoOupaeTcsi Ha ANEKTpHUYKe M aBToOyce B TeueHue 1,5 yaca.
JloM ero pacmosioeH OKOJIO KeJIe3HOAOPOKHOIO Iiepee3a u ypoBeHb nHpas3yka (13) oT MaHeBpOBBIX
MapoBO30B B JjoMe B HouHOe BpeMs npesbimaeT [1/1Y Ha 10 nb. Emy 60 net, u3 Hux 45 jeT 0H KypuUT U
BBIKYpUBaET cpeiHeM 10 12 curaper B I€Hb.

2. Onpeznenure BENUYMHY COKPAILCHHUS MPOAODKUTENIBHOCTH XHU3HHU (CYT) M BEJIMUHMHY PHCKa
ruley MHKeHepa-pa3padoTIrKa, MEeTauTyprudeckoro 3aBonaa, 56 ner. Ctax padotsl — 26 ner. Bpems
e3/1bI Ha OOIIECTBEHHOM TpaHCIOpTe (METpo, Tpoiuieidyc) mo mecta padortel — 1 4. Beikypuaer 15
CUTapeT B JIEHb B TEUEHHUE 25 JeT.

VYcnosus Ha pabouem mecte: OcBemmeHHOCTs PM Ha ypoBHE CaHUTApHBIX HOPM: pa3Mep 0OBEeKTa,
MM — < 3; pa3psna 3puTenbHOW paboTbl — 2. IlpeBblmieHne MOMyCTUMOTrO ypoBHS 3Byka nba — 2. PM
CTallMOHapHOe, mo3a cBobomHas. Macca mepeMemaemMbx Tpy30B — a0 5 Kr. [IpomoinkuTenbHOCTH
pabouero BpeMeHH — § 4acoB.

[IponomkuTEIBHOCTS HENPEepPhIBHOW paboThl B Te4eHHE CYTOK, 4 — 6. JliutenbHOCTD
COCPEIOTOYCHHOTO HAOrONEeH S, % OT MPOJOIDKUTENLHOCTH ceHbl — 35. OO0CHOBaHHBIN PEXHUM TpYy/a U
OTIbIXa C IPUMEHEHHEM (PYHKIHMOHAJIBHONH MY3BIKM M TMMHACTHKH. HepBHO-3MOLMOHANIbHAs Harpys3ka
BO3HUKAET B pPE3yJIbTaTe MPOCTHIX ACUCTBUH 110 HHIMBUAYAIbHOMY IUIaHY.

3. Ompenennure BEIHYUHY COKpPALIEHHS MPOJOIKUTEIBHOCTH JKU3HU (CYT) M BEJIMYMHY pPHUCKA
rubenu oneparopa [I9BM, 29 net naGoparopun mexanudeckoro 3aBoaa. Ctax paboTel — 5 neT. Bpems
€31I61 Ha OOIIECTBEHHOM TpPAaHCIOPTe (MapIIpyTHOE TaKcH) 10 Mecta padotel — 0,6 4. Beikypusaet 20
CUTapeT B JIEHb B TeUeHHe 12 ieT.

VYcnosuss Ha pabouem Mecte. Temmeparypa Bozayxa Ha PM Ha ypoBHE CaHUTapHBIX HOPM:
pasmep 00beKTa, MM — < 3; pa3psj] 3pUTENbHOM paboThl — 2. [IpeBblleHre IOMyCTUMOTO YPOBHS 3BYKa,
ab — 2. PM cranmonapHoe, mo3a HecBoOoaHas — 10 20 % BpeMeHH B HAKIOHHOM IosiokeHuH 10 30°.
Pabora B nBe cmenbl. IIpomomKnuTenbHOCTh HENPEPHIBHOW pabOTHI B TEUEHHE CYTOK, 4 — 8. Umcmo
BAXHBIX OOBEKTOB HaOmoAeHuss — 2. JIIUTEIbHOCTh COCPEAOTOYEHHOro HabmopeHus, % OT
MPOJOJDKUTENBHOCTH pabodeld cmeHbl — 70 wacoB. Yucno naBmwkeHuit mamsieB B vac — 2600.
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MOHOTOHHOCTB: YHCIIO TIpHeMoB oneparuii, ¢ — 20. OOOCHOBaHHBIM pEXHM Tpyla U OTAbIXa 0e3
npruMeHeHus] QyHKIIMOHAIBHOW MY3BIKM M TUMHACTHKHA. HepBHO-3MOLMOHAIBHAS HATPy3Ka BO3HHUKACT B
pe3ynbTaTe MPOCTHIX NEHCTBHM 10 HHANBUAYAIEHOMY TUIAHY.

4. Onpeznenure BENMYMHY COKPAICHHUS MPOAOKUTENFHOCTH XU3HH (CYT) W BEIMYMHY PHCKa
rubenu oreparopa CTeH/1a KOHTPOJIS aBUAIIMOHHBIX apuraTeneit — 60 net. Paboraet ¢ 40 nmet. Kypur ¢ 17
net o 15 curapet B neHb. JKuBeT 3a ropoiom, CHANT Ha paboTy Ha METPO U TpoJureiidyce — 2 yaca.

Ycnosus Ha pabouem Mecte: TemnepaTtypa Bo3ayxa Ha PM B terubiii nepuox roga, °C — 26-27.
OcgemenHoctp PM Ha ypoBHEe CaHHUTapHBIX HOPM: pa3Mep O0BEeKTa, MM — >1; paspsm 3pHUTeIbHOU
pabotsl — 3. [IpeBbileHHe JOIMyCTUMOTO YPOBHS 3BYKa, 1ba — 6. PM cranmonapHoe, 1o3a cBoOOIHAs —
mo 20 % BpemeHrn B HakJIOHHOM mnojoxenmn no 30°. Pabora B Tpm cmensl. lIpomomxutensHOCTH
HENPEpHIBHON PabOTHI B T€YEHHE CYTOK, 4 — 8. JIITUTENbHOCTh COCPENOTOUYEHHOT0 HaOmoaeHus, % oT
NPOJOIDKUTENLHOCTH paboueil cmensl — 40. Yucno BaxHBIX OOBEKTOB HaOmroaeHus — 5. BubOpanws,
npeseimenne [1AY, nb — 4. Uncno aemwkeHuit maneiieB B 9ac — 100. MOHOTOHHOCTB: YHCIIO TIPHEMOB B
omepauuu — 3; JUIMTENLHOCTh MOBTOPSIOMUXCS omepauui, ¢ — 35. OO0OCHOBaHHBIA PEKUM Tpyda U
oTabIxa 0e3 MpuMeHeHUs! (PYHKIHOHAIBHOH My3bIKH. HepBHO-3MOIMOHaNbHAs Harpy3Ka BO3HUKACT B
pe3ynbTaTe CIO0XXHBIX NEHCTBHI MO 3aJaHHOMY IUIaHY C BO3MOJKHOCTBIO KOppeKiuH. Tokcuueckoe
BEIIECTBO, KpaTHOCTH NpeBbitenus [1JK — 2.

5. Ompenennure BEIHMYWHY COKPAIEHHS MPOIOKUTEILHOCTH JKU3HH (CYT) M BEIIMYMHY PHCKA
rudenu corpyanuka (BL) BeraucaurensHoro nentpa, 47 ner. Pabotaer ¢ 23 ner. Kypur ¢ 25 net no 20
curapet B JeHb. JKuset naneko ot BII, nobupaercs k Mecty paboThl Ha Benocunene 3a 1,6 yaca.

YcnoBus Ha padouem mecre: Temmeparypa Bo3myxa Ha PM B Temmsnii nepuon roxa, °C — 21.
OcgemenHocTh PM Ha ypoBHE caHHMTapHBIX HOPM: pasMep o0bekTa, MM — < 0,3; paspsa 3puTeNbHON
pabotsr — 2. [IpeBsllieHne AOMyCTUMOTO YPOBHA 3ByKa, nba — 5. PM cramumoHapHoe, 11032 CBOOOAHAS.
Pabora B aBe cmeHsI. [IpogomKuTensHOCTH HEPEPEIBHOW PaOOTHI B TE€YEHHE CYTOK, 9 — 6. JITUTEIbHOCTD
COCPEIOTOYCHHOI0 HaOMIoeHUsA, % OT MPOIOJIKUTEIBHOCTH paboueit cMeHbl — 95. OOOCHOBaHHBIN
peKHM TpyJa W OTIObIXa C MpUMEHEHUS (YHKIMOHATHHONH MY3BIKH W THMHACTHKH. HepsHo-
SMOLMOHANIbHAS HArpy3ka BO3HHUKAeT B pe3yJbTaTe CIOXKHBIX NEHCTBUI MO 3aJaHHOMY IUIaHy U
OOIIeHHS C JIFOTEMHU.

6. Onpenenurte BETMYUHY COKPALICHUS HPOJIODKUTEIBHOCTH KM3HU (CYT) M BEJIMYUHY pPHUCKA
ru0ej MOHTOKHUKA MEYaTHBIX IulaT, 45 JieT, MexaHudeckoro 3asojaa. Crax paboTel — 25 Jer.
Hobupaercst mo padboTs! iemkoM 3a 0,7 4 uepes /1 myTH, aBTOMOOHUIIBHBIE Tiepee3ipl. He kypur.

YcnoBus Ha pabouem Mecte: Temmeparypa Bozayxa Ha PM B Temsiii nepuon roxaa, °C — 23.
OcgemenHocth PM Ha ypoBHE CaHHTapHBIX HOpM: pa3mep oObekta, MM — 0,5; paspsa 3puteabHON
pabotsl — 3. [lpeBblieHHe MOMYCTUMOTO YPOBHS 3ByKa, Aba —5. PM cranmoHapHoe, 1mo3a cBOOOHAsL.
Macca nepemMemiaeMbIx Tpy30B — a0 5 kr. Pabora B Tpu cMeHbl. [IpofommKUTENEHOCTh HENPEPHIBHOM
paboTBl B TEYEHHE CYTOK, 4 — 6. JIIUTENbHOCTH COCPEJOTOYEHHOro HabmoaeHus, % OT
MPOJIOJDKUTENLHOCTH paboueli cMeHbl — 80. HepBHO-3MOIMOHAIBHAS Harpy3Ka BO3HHUKAET B pe3yJIbTaTe
CJIOXKHBIX JEMCTBUN N0 MHAWBUIYaJbHOMY IJIaHy. TOKCHYECKOoe BemlecTBO (TIaphl CBUHIA) — KPAaTHOCTh
npesbitenns [1JIK — 2,2.

7. Ompenenure BEIMYUHY COKPALIEHHS MPOJIOIKUTEILHOCTH KU3HHU (CYT) M BEJIMYMHY pHCKA
rubenu omepaTopa TMOKOro aBTOMATH3MPOBAHHOTO KOMILIEKca, KoTopomy 48 ser. JKuBer ormeparop B
KPYITHOM Topojie, JoMO# gobupaercs Ha MeTpo 3a 40 MuHyT, Kyput 1o 10 curaper B AeHb B TeueHue 30
JIeT.

VYcnosus Ha pabouem mecte: PM  ocHamieHO KOMIBIOTEPOM OyKBEHHO-IM(POBOro THma, Ha
KOTOpOM Ha paboraer Oonee 4 wacoB 3a CMEHY, W MYJbTOM VIpaBJICHHUS C OOJBIIMM YHCIOM
KOHTPOJIBHO- HM3MEPHUTEIbHBIX LIKAIBHBIX NpHOopoB. Oneparop NOCTOSHHO, C UIMTEIBHOCTHIO
COCpeNOTOYeHHOro HabmroaeHus Oonee 45 % OT BpeMeHH cMeHbl, 00pabaTeiBaeT MH(GOPMALUIO, BHOCS
KOPPEKIHI0 B paboTy komiuiekca. [Ipr 5TOM OH HeceT MOJHYI0 OTBETCTBEHHOCTh 3a (DYHKIIHOHAJIBHOE
KayecTBO BCIIOMOTaTENbHBIX paldOT, a Takke 3a oOecledeHHEe HENPEPHIBHOIO MNPOU3BOACTBEHHOTO
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nporecca. ObecnedeHne MOCIECAHEr0 3aBUCUT OT ONEPATUBHOIO MPUHATHSA YIPABICHUYECKUX PEIICHHM.
Paborta xomiuiekca cBsi3aHa ¢ MEXaHHYECKOH BBICOKOCKOPOCTHOH 00paOOTKOW BBICOKOJIETHPOBAHHBIX
craieit. Pabora 2-cMeHHas ¢ HOYHOW cMeHOH. lIpomomxurenbHOCTs, cMeHBI 10 dacoB. Ilomemenne
KOMITJIEKCA C MYJIbTOM YIpaBJICHUS HE MMEET OKOH, B HEM MpeAyCMOTpeHa OO0IeoOMeHHast BBITSDKHAS
BEHTHIIALINS.

8. OmpenenvTe BeNWYNHY COKPAIICHUS MPOJODKUTENBHOCTH JKHU3HU (CYT) M BEITHYHMHY pPHUCKA
rubeny MHXeHepa-uccieoBaTelNsl B IeHTpaIbHON 3aBoAcKol naboparopun, 45 ner. Ctax pabotsl — 25
net. Kyput ¢ 22 ner mo 25 curaper B neHb. JKHBET 3a TOpOAOM, B DKOJOTHIECKH YHCTOM paioHE.
Hobupaercs k MecTy paboThl Ha Benocurnene 3a 1,2 gaca.

VYcnopus Ha pabodeM Mecte: Temmneparypa Bo3ayxa Ha PM B Temnbliii nepuon roxaa, °C — 25-26.
OcsemenHocTh PM Ha ypoBHEe CaHMTapHBIX HOpM: pa3Mep oObekra, MM — 0,45; paspsan 3puUTeTbHON
pabotsl — 3. [IpeBbIlieHne AOMyCTUMOTO YPOBHS 3ByKa, nba — 10. PM cranmonapHoe, mo3a HecBOOOIHAs
— mo 50 % BpeMeHHM B HakKIIOHHOM IOJIOkeHWH. PabGota B Tpm cmeHbl. llpomomkuTenbHOCTD
HETPEePHIBHOM paboThl B TEUEHHE CYTOK, 4 — 6. J[IUTENIbHOCTh COCPEAOTOYEHHOTO HabmoAeHus, % OT
NPOJOIDKUTENLHOCTH paboueid cMeHsl — 60. UYucno BaxHBIX 00BEKTOB HaOmogeHuss — 7. Ywucno
IBIWKEHUNA nanbleB B yac 120. MOHOTOHHOCTh: YHCIIO NPUEMOB B OINEpauud — 7; JJIUTEIbHOCTh
MoBTOpsIFOIIUXCs onepanui, ¢ — 60. OrcyTcTBUe 000CHOBAaHHOTO PEXMMa Tpyaa W oTabixa. HepBHO-
SMOIIMOHANIFHAS HAarpy3Ka BO3HUKAET B PE3YNIbTATe CIOXKHBIX EHCTBHUM 0 3aJaHHOMY TLIaHY.

9. Onpesenure BeTUUUHY COKPAICHUS MPOIODKUTENBHOCTH XHU3HH (CYT) W BEIUUMHY PHCKa
rudenu 50-JIeTHEr0 WHXEHEPa, MOCTYNUBIIEro paboTaTh MacTepOM OKPAacOYHOro IieXa 3aBoja B 25 JeT.
Kyput 25 ner no 20 curaper B J€Hb.

VYcnosus Ha pabouem Mecte: CoiepkaHHE B COCTaBe JIAKOKPACOYHOTO adpo30iisl adpo30iis
TOKCHUYHBIX BEIIECTB CTUpoia, QeHoma, gopmampaeruaa cocrasmser 15 [IAK. YpoBHn myma npu
MTHEBMAaTHUECKO okpacke mpebimmaeT [IJIY Ha 26 nbA, OCBEIIEHHOCTh B II€Xe H3-3a IMOCTOSHHOTO
HAJIMYHUS JTAKOKPACOYHOTro TyMaHa cocTapiisieT MeHble 0,5 Enqp; YPOBEHb CTATUYECKOTO AJIEKTPUYECTBA
MIPH OKpPacKe C TOMOIIBI0 MEHTPOOEIKHOU deKTpocTaTndeckor yctaHoBku YOPIL] — 1 cocraBuser < 5
nay.

CreneHb OTBETCTBEHHOCTH 3a OKOHYATENBHBIA pe3ynbTaT padoThl (00S3HBP OCTaHOBKH
TEXIPOIIeCCa, BO3MOXHOCTh BO3HHKHOBEHUS OMACHBIX CHUTyallMd IS KU3HH Jtojed u ap.). Hedummr
BPEMEHH IO HaNPSDKEHHOCTH Tpy/a. JKrBeT MHKEHEp B palilOHE 3aBOJa.

10. Ompenenure BEMUYHHY COKpAIICHUS TPONOIDKUTEIHHOCTH KHU3HHU (CYT) U BEIMUYMHY PHCKa
rudenu  55-meTHero uWHXKeHepa. PaOortaromiero mactepoM Ha JepeBOOOpadaTHIBAIOIIEM 3aBOJIE.
Conepxanue B COCTaBe JIAKOKPACOYHOTO adpO30Jisi TOKCHUYHBIX BEIIECTB — CTHUpONa, (eHoa,
dopmanbaernaa cocrasisier 10 IIJIK. YpoBHu myma npu nHeBMaTudeckoi okpacke npesbimaet 1Y Ha
25 nBA, OCBEIIEHHOCTh B II€XE H3-3a IMOCTOSHHOTO HAJMYMS JIAKOKPACOYHOTO TyMaHa COCTaBIISET
MmeHbIie 0,5'Eup; YpOBEHb CTATHUECKOTO 3JIEKTPHUYECTBA NPU OKPACKE C IOMOIIBIO IEHTPOOEKHOU
aneKTpocTatnyeckoit ycranoBku YOPI[ — 1 cocraBmser < 3 I1/1Y.

CreneHb OTBETCTBEHHOCTH 33 OKOHYATENBHBIM pe3ysibTaT paboThl (0OSI3HH OCTAHOBH
texmporecca). Jlegumur BpeMeH! 10 HaNpPsHKEHHOCTH TpyAad. JKUBET WHXKEHEp NajeKo OT 3aBoja W Ha
JIOpPOTY Ha 00IIeCTBEeHHOM TpaHcmopTte (aBro0yc) Tpatut 1,5 4. He kypur.

11. Ompenenure BEMUYHHY COKpAIICHUS TPONOIDKUTEIHHOCTH KHU3HHU (CYT) U BEIMYMHY PHCKa
ruleny omeparopa AWCIUIES ABTOMAaTHYECKOM JIMHUM 110 TPOM3BOJACTBY W3IENUH MEXaHHMYECKON
obpaboTkoii, 34 roga. Mexanuueckuii 3aBoj;, 1ex. Crax pabotel — 11 ser. XKuseTt psiioM ¢ 3aBOJOM,
xoauT nemkoM. Kypur no 25 curaper B AeHb.

VYcnosus Ha pabouem Mecte: TemnepaTypa Bo3ayxa Ha PM B teruibiii nepuos rozga, °C — 19-20.
OcgemenHocts PM Ha ypoBHE caHUTapHBIX HOPM: pa3Mep 00bekTa, MM — 1; pa3psia 3puTeNbHON padoThI
— 4. [IpeBbllieHre TOMYCTUMOTO YPOBHS 3BYKa, A1ba — 5. PM craronapHoe, mo3a HecBoOoHast — 10 20
% BpemeHH B HAKJIOHHOM TojioxeHun 710 30°. Paborta B Tpu cMeHbI. [IpogomKUTeIbHOCTh HEMTPEPHIBHOM
paboTel B TeyeHHe CYTOK, 4 — 4. JIIUTENbHOCTH COCPEJOTOYEHHOro HabmoaeHus, % OT
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NPOJOJDKUTENILHOCTH paboueid cMeHbl — 45. Yucno BaxHBIX 00BbEeKTOB HaOmogeHuss — 8. Uwmcio
JIBIKEHMH manpleB B 4yac 120. MOHOTOHHOCTB: YMCIIO NPHUEMOB B oOlepaluu — 6; AJTUTEITBHOCTH
noBTopstfomuxcst omeparwii, ¢ — 20. OOOCHOBaHHBIN pEXWM Tpylda W OTAbIXa Oe3 IMPHUMEHEHUs
(GYHKIMOHAILHOW MY3BIKM. HepBHO-3MOLMOHANbHAsT HAarpy3ka BO3HHUKAeT B pe3yJbTaTe MPOCTHIX
JIEHCTBHI 110 HHANBUAyaTbHOMY TUTaHy. [IpombinuienHas mbutb, KpatHOCTh Tipesbimenns 1K -1,5.

12. Ompenennure BETUYHHY COKpAIICHUS MPOJOIDKUTEIHHOCTH KU3HU (CYT) M BETHMUMHY PHICKA
rubeny oneparopa JUCIies B MPOMBIIIICHHOM Npou3BoAcTBe, 44 roga. Paboraer ¢ 22 ner. Kypur ¢ 16
neT mo 15 curapet B meHb. JKUBET majieko OT IeHTpa. PAaoM HaxomuTcs aBTO3ampaBodHas cTaHIusA. Ha
paboTy e3auT Ha MapIIpyTHOM Takcu. Bpemst B myTH — 40 MUH.

VYcnosus Ha pabodeMm Mecte: Temmeparypa Bo3ayxa Ha PM B Temnbliii nepuon roaa, °C — 19-20.
Ocgemennocts PM Ha ypoBHE CaHWTAapHBIX HOPM: pasMep oObekTa, MM — < (,3; paspsia 3pUTeTbHON
pabotel — 2. [IpeBblieHne 10MyCcTUMOTO YPOBHS 3BYyKa, Aba — 2. PM cranuonapHoe, 1mo3a HecBOOOAHAS —
mo 20 % BpeMeHH B HakJIOHHOM monokeHuH mo0 30°. PaGora B Tpm cmensl. lIpomomxutensHOCTH
HETPEePHIBHOM paboThl B TEUEHHE CYTOK, 4 — 6. J[IUTENIbHOCTh COCPEAOTOYEHHOTO HabmoAeHus, % OT
NPOJOIDKUTENLHOCTH paboueid cMeHsl — 60. UYucno BaxHBIX 00BEKTOB HaOmogeHuss — 6. Uwucio
nerkennii nanpieB B yac 100. Bpegnoe BemectBo (TeTpabpomatan), kpatHocTs nipeBbimenus [11K -1,3.
MOHOTOHHOCTB: YHCJIO TMPHEMOB B omepanuu — 6; [INTENLHOCTh MOBTOPSIOIIMXCs onepanuid, ¢ — 20.
OOOCHOBaHHBIN peXUM Tpylda W OTAbIXxa 0e3 mpuMeHeHHs (QYHKIMOHAIHHOH MYy3bIKH. HepBHO-
SMOIIMOHANIbHAsl Harpys3ka BO3HMKAeT B pe3yJibTaTe MPOCTHIX ACUCTBUH MO WHAWBHUIYAIHHOMY IUIAHY.
[TpompblIeHHas MblIb, KpaTHOCTH npesbimenus [11K - 3.

13. OmnpenenuTe BENWYMHY COKPALICHUS MPOAOKUTEIBHOCTH JKU3HU Mayspa — >KCHIIMHBI,
KOTOpasi OKpalllMBaeT MPOMBIIIIEHHbIE H3AETUs C MOMOIIbI0 KPAacKOIMyJbTa, BecoM 1,8 Kr, B TedueHue
80% cmensl, T.c. 23040 c, mpu 3TOM OHa BBHIOJIHSET 0KOJO 30 IBMXKEHUM C OOJBIION aMIIMTYIOH B
MUHYTY.

JKuser pabGoTHMIIa psAAOM ¢ XJIe003aBOJOM, KOTOPBIH paboTaerT KpyriocyrouHo. Cucrema
BEHTWIIALINY CO3JAIOT B HOYHOE BpeMsl ypOBHH miyMa, mpeBbimaromme [1JIY Ha 25 nbA. JloOupaercs
JIOMOM Ha JIByX BUJax TpaHcmopTa B TedeHue 1 daca 15 muH. OHa Kyput B TedeHue yxe 20 yer, B
cpemHeM 1o 15 curaper B JieHb, el 55 net, pabounii cTax 35.

14. Onpenenute BENMYMHY COKpAIICHHUS NPOJOJDKUTENIBHOCTH KU3HH (CYT) W BEIWYMHY PUCKA
ruden HHXeHepa, paboTaroliero Ha ycTaHOBKE JIJIsl OTpeIeieH sl IIIOTHOCTH MeTaia, 36 net. JKuer 3a
ropoJioM, nodupaercs K MecTy paboTsl Ha aBToOyce u Tpomeidyce — 1,2 4. Kyput 10 curaper B ieHb B
teyenue 15 yet. Crax padoTel — 13 jer.

YcnoBus Ha pabouem mecte: Temmeparypa Bozayxa Ha PM B Temslii nepuon roaa, °C — 22.
OcgemienHocTh PM Ha ypoBHE caHMTapHBIX HOPM: pasMep o0bekTa, MM — < 0,3; paspsii 3pUTeNbHON
pabotsl — 1. [IpeBbliieHrE JOMYCTUMOTO YPOBHS 3BYKa, 1ba — 3. PM cranmoHapHoe, 11032 BBIHYKICHHAS
— 10 50 % BpemeHu cMeHbl. PaboTa B aBe cMeHbI. [IpoomKuTenbHOCTh HEPEPEIBHOM paboTHI B
TE4YEeHHE CYTOK, 4 — 5. JIMHUTENbHOCTh COCPEIOTOYCHHOrO HaOMIoAeHUs, % OT MPOJOKUTEIBHOCTH
paboueii cmenbl — 40. Bpennoe BemectBo (TeTpabpomMaTan), kpatHocTh npebitnenus [1JIK -1,3. HepsHo-
SMOLMOHANIbHAS HAarpy3ka BO3HHMKAaeT B pE3yJibTare NPOCTBIX JEHCTBUH MO 3aJaHHOMY IUIaHY C
BO3MOKHOUN KOPPEKLIHUEH.

15. Onpenenure BeNIMYMHY COKpPAIICHHUS] MPOJOJDKUTENBHOCTH KU3HH (CYT) W BEJIMYHHY PHUCKA
ruleny omneparopa CTeHJa KOHTPOJIS BBIXJIONMHBIX Ta30B aBTo0a3bl, 38 jer. XKuser Hemaneko oT paboTH,
M0 MapIIPyTy ABM)KEHHUS — O’KMBIICHHASI MaTHCTPAITh.

VYcnosus Ha pabouem mecre: Temneparypa Bozayxa Ha PM B temneiii mepuon roga, °C — 27.
OcgemenHocTp PM Ha ypoBHE CaHHWTapHBIX HOPM: pa3Mep O0beKTa, MM — > 1; pa3psa 3pUTeTbHOU
pabotel — 2. [IpeBrileHne 10MyCTUMOTO YpOBHS 3ByKa, 1ba — 15. PM craumnonapHoe, 1mo3a HecBOOOJHAs
— 10 30% BpeMeHM B HakJIOHHOM mojoxeHud a0 30°. PabGora B Tpu cmensl. lIponomkuTenbHOCTD
HETPEPHIBHON paboTHI B TEUEHHE CYTOK, 4 — 8. JIIHMTENbHOCTh COCPEIOTOYCHHOTO HabMoAeHus, % OT
MPOJOJDKUTENBHOCTH pabodeir cMeHbl — 30. Uuncno BaxHBIX 00beKkTOB Habmogenus — 3. BuOpamws,
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KpaTtHOCTh npeBbiienus [IY, 1b — 5. MOHOTOHHOCTB: YHCIO MPUEMOB B Olepanuu — 3; JJIUTEIBHOCTD
MOBTOPAIOIIMXCS onepauud, ¢ — 45. HepBHo-aMoLMOHaNbHAs Harpy3ka BO3HHUKAET B pe3yjbTaTe
CJIOKHBIX IEUCTBUM MO 33JaHHOMY ILIaHY C BO3MOXHOCTBIO Koppekuuu. Tokcuyeckoe BemecTBo ITJIK —
1,5.

OneHKa IK0JI0rH4eCKOro pUCKa NpeANnpUsTHSA

JIro6ast mpOU3BOJACTBEHHAS CUCTEMA SIBIISICTCS UCTOYHUKOM 3KOJIOTMYECKOTO PUCKA.

DKOJIOTUYECKHI PUCK — BEPOATHOCTh BO3HMKHOBEHHUS M MaciTaObl pacipOCTpaHEHUs
OTIACHBIX IKOJIOTUYECKUX CUTYAIHH.

HaubGonee pacnpoctpaHeHHbIMU —(aKkTOpaMu SKOJOTHYECKOIO pUCKA  SBISIOTCA
o0pa3oBaHHe OTXOJIOB IPOMU3BOJCTBA, 3arpsi3HEHHE BOJOEMOB U arMoc(hepHOro  BO3ayXa
BPEIHBIMH BEILIECTBAMHU.

Cy1iecTByeT HECKOJIBKO MPUMEHSIEMBIX Ha MPAKTHKE METOJIOB OIIEHKU HKOJIOTMYECKOTO
pHICKa, B YACTHOCTH M3BECTEH METOJ] CyMMHPOBAHUS YPOBHEH (haKTOPOB PUCKA, ONPEAEIIEMbIX
OTHOIICHHEM HX KOJIMYECTBEHHBIX XapaKTEPUCTUK K HEKOTOPHIM YEIbHBIM IapaMeTpam
OKpY’Kalollel cpeasl, MPUHUMAEeMBIX B KadecTBe 0a3zoBbIx. O0oOmeHHas (opmyna pacuera
9KOJIOTHYECKOTO prcka (R,) METOIOM CyMMUpPOBaHUs yPOBHEH (aKTOPOB pUCKA:

1
Ry =23, ¥;-100(%), (1)
rae Vi — ypoBeHs i-ro (haktopa, u3MeHsoluiics B npeaenax ot 0 1o 1; N — KOJIU4ecTBO
YYHUTHIBAEMBIX (JAKTOPOB PUCKA.

OOBIYHO OIEHMBAIOTCS MATH KOMIUIEKCHBIX (PAaKTOPOB IKOJIOTUYECKOTO PUCKA: YPOBEHb
noBpexaeHus JaHAmapToB (Ynn), YPOBEHb IHEPTeTHUECKOTo 3arps3HeHUus (Y,s), YPOBEHb
o0pa3oBaHusl OTXOJ0B MPOU3BOACTBA (Yo.n), YPOBEHB 3arps3HEHUS BOJOEMOB (Y35) U YPOBEHb
3arpsisHeHus atMocdhepHoro Bo3ayxa (Ysa).

B o0rieM Bujie pacyer ypoBHEH OCyIIeCTBIsETCS 1o hopMmylie:

V= k;‘—o (2)
IJIe Xj — COOTBETCTBYIOUIMI (haKTOp 3arps3HeHus (IUI0Iagb TEPPUTOPUH, KOJIUYECTBO OTXO/IOB,
00BEeM BOJIBI U T.J1.); X0 — KOHCTaHTHI, 0003HAYAIOIINE YACTbHbIE BETMUYNHBI COOTBETCTBYIOIIIX
daxTopoB (1 yno6cTBa 06619HO paBHEl 1000 ra, 1000 T, 1000 M3 u T.11.); K — K09 PunmenT
KOPPEKIIHH.
Taxum ob6pazom, popMyia i pacueTa 3KOJIOTUIECKOT0 PUCKA IPUHUMAET BUJL:
R, = 0,02(aS, + BS, + yMy + 6V}, + 044) (%),

rae Sp —Iwomanp JaHMIAQTHBIX MOBPEXKICHUNA (Kapbepbl; IIAXThl; MECTa CKJIAIHPOBAHUS
CBIpBSl, MaTEpUAJIOB, OTXOJOB; IUIOIIAJKH TPAHCIIOPTHBIX W WH)XXCHEPHBIX KOMMYHUKALUH U
T.JA.), Ta; S, — IUIOMAJb TEPPUTOPUM, NOABEPKEHHBIX HSKOJOTMYECKOMY BO3JCHCTBUIO
(TIOBBILIIEHHBIH YPOBEHB LIIyMa, HH(Pa3BYyKa, JEKTPOMAarHUTHBIX U JIPYTUX U3Iy4eHui), ra; Mo
— CpeHEMECSYHOE KOJUYECTBO HEYTUIM3UPOBAHHBIX OTXO0B, T; Vh — CpeIHEMECSUHBINH 00beM
BOJIBI, 3aTPA3HEHHOCTH KoTopoii Bemte ITJIK, M3; Ao — cpenHeMecsdHas Macca BpeIHBIX BEIIECTB
BbIOpachIBa€MbIX B aTMocdepy, T.

Koppemnsnonnsie ko3 pUIIMEHTH ONPEaeNSIFOTCS 10 CIIEAYIONEN cXeMe:

- a < 1, ecnu riyOMHa MOBpeXAeHUs JaHAmadTa He npeBblmaeT 1 M, a mpu Oosbliei
riyoune o = 1+0,1 Ha KaxAbIi HOCIeAYOUINI METP NTyOMHBI TOBPEXKICHNUS;
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- B < 1, ecnum »sHepreTMueckoe 3arpsA3HEHHE Cpelbl HE MPEBBIIIACT MPEAETbHO
nomyctumsiid ypoesb (I11Y), a B cmyuae npesbimenus B =1+0,1 3a kaxasie 1 % npeBbiiieHus
Iay;

- v, 0, C paBHBI 2, €CIM 3arps3HAIONIME BEIIECTBA OTHOCATCS K MEPBOMY Kiaccy
onacHocTH; 1,5 — ko BTropomy; 1,0 — k Tpetbemy u 0,5 — k yeTBEpTOMY.

3HaueHus SKOJOTHYECKOro pucka MoryT usmensatbes ot 0 1o 100 % u Gonee. Bapuantsl
pPaHKUPOBAHMSI IPEATPUSATHH 110 BETMUMHE YKOJIOTUYECKOTO PUCKA MPECTaBlIeHbl B Tabuuie 1.

Ta6nHua 1— DOxonorumyeckas XapaKTEPUCTHUKA IPOU3BOACTBA IIO BCIUYHMHE 3SKOJIOTMYCCKOI'O

puUcka
CreneHb 3K0JI0OrMYECKOii BeanyuHa 3K0JI0r14eCKOro

OMACHOCTH pucka,%

besomacHoe 1 u MmeHee

OTHOCUTEILHO 0e30MmacHoe 1-5

OmacHoe 5-25

Oco060 omacHoe 25-50

Upes3BpIyaitHO OmacHoe Bboinee 50

3AJAHUSA JJI BBIITIOJTHEHUSA
Vcnonb3ys naHHble HOpUBEACHHbIE B Talnuue 2, OLEHUTE HKOJOTHYECKUH PpHUCK
npennpusaTus. K kakomy kiaccy 1o cTeneHu 3KoJ0rH4ecKoi OMacHOCTH OHO OTHOCUTCS?

Tabmuna 2 — Jlanable 1715 pacdera
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1 90 1.4 88 3 10 2 1300 130
2 95 1,3 76 4 45 3 2300 230
3 100 2,5 45 5 7,6 4 5700 210
4 105 2,3 88 6 8,2 2 2700 170
5 86 1,2 34 7 20 4 200 150
6 79 1,7 36 6 11,6 2 300 190
7 23 2,4 76 3 16.5 3 4200 120
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8 56 2,2 23 2 14,3 3 3500 150
9 89 2,1 74 6 18.5 2 1600 140
10 23 2,7 81 7 20 4 4800 170
11 76 2,2 104 3 3,7 1 2400 180
12 23 19 123 5 18,1 2 2600 200
13 46 18 165 4 19,5 3 2900 130
14 87 15 143 8 3,2 1 3900 230
15 54 1,7 34 10 6,8 4 700 130

Omnpenelienne ymepoa oT HePaHOHAJILHOTO MPHPOIONO0JIb30BAHUS

[Ton ymepOoM NOHUMAKOT (AKTHYECKHE WM BO3MOXKHBIE SKOHOMHYECKHE TOTEpU B
pe3yibTaTe W3MEHEHHS MPUPOJHOW CPElbl MO BO3JICHCTBHEM XO3SIMICTBEHHOW IESTEIBHOCTH
YeNoBeKa.

VYiiep0 cenbCKoMY XO03SICTBY OT 3arpsi3HEHHS CPEIbl OMPEIeIIIETCS:

a) U3BATUEM 3€MENb U3 CEIIbCKOX03SIMCTBEHHOI0 000pOTa;

0) HemoOOpOM TMPOIYKIUH PACTEHHEBOJICTBA B PE3yJbTAaTe CHUKCHHS YPOXKAHHOCTH
CEIIbCKOXO35UCTBEHHBIX KYJIbTYD;

B) HEZ000POM IMPOAYKIIMU KUBOTHOBOJICTBA B PE3YJIbTATe CHMKEHHS MPOIYKTUBHOCTH
JKHBOTHBIX.

VYiiep0 cenbCKoMy XO3SHUCTBY OT 3arpsi3HEHHSI CPEJIbI

VYex =Y + ypaCT + Vikusr,

rae Yex — TOAOBOH yIIepO CeNbCKOMY XO3SHUCTBY, py0/Toa; Yus — yep0d OT U3bITHS 3eMellb U3
CEIIbCKOXO3SUCTBEHHOT0 000pOTa B CJCICTBHHM WX 3arpsi3HEHHS, PyO/TOX; Ypacr — ymepd ot
HenoOOpa  MPOAYKIMHM  PAaCTCHHUEBOJCTBA B PE3YJIbTaTe  CHIDKCHUS — YPOXKAWHOCTH
CEIIbCKOXO3SUCTBEHHBIX KYIBTYP, PYO/TOm; VYuuwer — YymepOd oT HemoOopa NPOLyKIHH
JKUBOTHOBOJICTBA B PE3YJIbTATE CHUKCHHUS MIPOTYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX KHUBOTHBIX,
py6/ron.

VYuiep6 oT U3bATHS 3eMENb

Vus = Sus Yy,

rae Sy IIOHIAgh 3€Mellb, HM3BATBIX M3 CEIbCKOXO3SHCTBEHHOro 000pOTa BCIEACTBHE HX
3arpsi3HeHus, ra; U, —nuddepeHmpoBaHHbIN JOX0 X03s5icTBa B pacueTe Ha | ra, py0/ra B Toj.

VYiep6 cenbCKoMy X035HCTBY OT HeI000pa MPOYKIUH PACTCHUEBOICTBA

n
Vs = ) Si-8Y;- 1L,
i=1

rae | — BHA CENbCKOXO3SHCTBEHHBIX KYJIBTYp; Si - 3arps3HEHHas IUIONIAfb, 3aHsATas I—i
KyJIbTypoii; AYi — cpe/iHee CHUKCHHUE YPOXKAMHOCTU B 3arps3HEHHOM paiiOHE 10 CPAaBHEHHIO C
KOHTpoJieM, T/Ta B roj; Llj — 3akymouHas 1eHa Ha JJaHHYIO KyJIbTypy, pyo/T.

VYuiep6 ot Henobopa MpoyKIIUH )KUBOTHOBOJICTBA

n
Yoeupr = Z K - Al - Ly,
i=1

rae | — BHJ CEIbCKOXO3SHCTBEHHBIX JKMBOTHBIX; JKi — IMOr0JOBbE CEIBCKOXO3SHCTBEHHBIX
KHUBOTHBIX I-ii rpymmsl; Allki — cpemHee CHIDKEHHE MpPOMYKTHBHOCTH JKMBOTHOBOJCTBA Ha
3arpsi3HEHHBIX  IUIOIIAAKaxX (OmpeaenseTcss pa3HULEH IoKas3aTeled  3arpsA3HEHHOTO U
KOHTPOJILHOTO pernoHOB); Llxi — 3aKymouHas 1eHa eIuHHIIbI TPOIYKIIHH.
Onpenenenue ymep0a oT 3po3uH NOYBbI
I'onoBoit yuiep0, NpUYMHEHHBIH 3pO3Ueil MOYB, MOXKHO PACCUUTATH MO POpMyJIE:
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Y3p = y}/B + ypaCT + ysn,

rae Ys,p — TOJIOBOM yImiepO OT 3pO3WH MOUB, pyo/ron; Yus — ymepOd OT U3BATHS 3eMENb U3
CENIbCKOXO3SHUCTBEHHOT0 000pOTa B pe3ysIbTaTe OBPAXKHOW 3pO3uH, pyOo/rom; ¥Ypacr — yiepO ot
He000pa MPOAYKIIMH PACTCHHEBOICTBA HA CMBITHIX MOYBAX, pyo/ro; ¥,y — yiiep0 oT 3amiieHus
peK 1 MOWMEHHBIX yroauii, pyo/ra.

Viepd OT u3bATUS 3eMellb B pe3yjbTaTe OBPAXKHOM 3PO3MM PACCUUTHIBACTCS II0
3aBUCHMOCTH:

Vus = Sus LILU

rre Sys — IUIOMaab 3eMellb, U3BATHIX U3 CEIbCKOX03IHCTBEHHOTO 000pOTa B PE3ysIbTaTe dPO3HH,
ra; Y, —muddepeHunpoBaHHBIN JOXO0/ CETbCKOXO03IWCTBEHHBIX MPEINPUATHI B pacuere Ha 1 ra,
py0O/ra B rom.

[Tnomans 3eMenb, U3BATHIX U3 CEIbCKOX03IHCTBEHHOTO 000pOTa

Sus = 2,86 " (Sos)1%,

rne Sop — IUIOMIA/Ib OBPAroB, Ia.

VYiep6 ot Hen000pa MPOAYKIMH PACTEHHEBOJCTBA HA CMBITHIX ITOYBAX HAXOMUTCS IO
3aBUCHMOCTH:

m k
ypaCT Seni "AY eni - L + Z Scpi ’ Aycpi LG+ Z Seui " AY i+ Ly,
i=1 i=1

n
i=1

rae N, m, K — KOJMYECTBO BO3JEIBIBACMBIX KYJBTYpP COOTBETCTBEHHO Ha cjab-, CpeaHe- |
CHJIbHOCMBITBIX TIOYBAX; Scri, Scpi, Scui — IUIOMIATH COOTBETCTBEHHO ¢j1abo0-, cpeiHe-
CHJIBHOCMBITBIX [OYB, 3aHATBIX I-KyIbTYPOH; AYcri, AY cpi, AY cri — CpeliHEe CHIKEHUE yposkas I-
KyJIbTYpPbl COOTBETCTBEHHO Ha CJIa00-, CpEIHE- M CHJIBHOCMBITBIX TOuYBax, T/ra B rom; L|j —
3aKyIMoYHas [[eHa ¢IUHUIIBI IPOIYKIIUH I-KyJIbTYPBI.

VYuiep6 oT 3ausieHus peKk U NOUMEHHBIX YTOJIU:

Van = Way 3y,

rae W,; — roJoBoif 00beM MeNKO3eMa, BRIHOCHMBIA B PEKy B pe3yJbTaTe OBPAXKHOU IPO3HH,
M3/ro; 3y — cpenHeyaeIbHBIE 3aTPaThl HA OYUCTKY PEKH OT MeJIKo3eMa, paHee 15 Tic. py6/m>.

I'omoBoit 00BeM MenKo3eMa

W3n = 0,05 * WQB,
rae Wog — 001uii 00beM 0Bparos, M.
CpenHee 3HaYEHHE YPOXKAEB CEIbCKOXO3SCTBEHHBIX KYJIBTYp Ha CMBITBIX IOYBax (B % K

HECMBITOM MMOYBE) MPUBEACHHI B Ta0HIIe 1.

Tabmuua 1 — CHuKeHne ypoxkaeB CelbCKOXO03SHCTBEHHBIX KYJIbTYP Ha CMBITBIX IOYBaX

Kynbrypa Cpennee CHUKEHHE ypO)Kasi Ha CMBITBIX MTOYBax, % K
YPO’Kar0 Ha HECMBITOH MOYBE
crnabocmbiTas CpeHeCMBITast CHUJIBHOCMBITAS
1oYBa T0YBa ToYBa
Osumast 15 35 55
TMIIICHAIIA
SumeHb 20 40 60
Kykypysa 18 36 58
TToICOTHEYHHK 16 38 61

3AJAHUA JJ1A BBIITOJIHEHUSA
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3ananue 1. PaccunTath yiep0 oT 3arpsi3HEHHS CPEJlbl, HAHOCUMBINA CEITbCKOMY XO3SHUCTBY
(Yex). B xossiicTBe B pe3yibTaTe 3arps3HEHUS BBIBEIEHO W3 CeIbX03000poTa Sy Ta.
HuddepennmpoBansiii goxonq Ha | ra cocraBmsier Y, Teic. pyO/ra B roa. B pesymnbrare
3arpsA3HEHUs] MIPOU3O0IUIO CHIDKEHHE YpoXkas 03UMOM MIIeHUIsl Ha AY1 T/ra (momane Si ra),
ssameHs Ha AY2 T/ra (omane Sy ra), KyKypy3bl Ha AY3 1/ra (Tutomane Sz ra), MOACOTHEYHUKA
AY4 1/ra (mnomans S4 ra). 3akynovyHas 1ieHa 1 T mmeHunsl paBHa L1 Teic. py6/T, sumens — L1
ThIC. pyO/T, KykKypy3bl — I3 TbIC. pyO/T, moacomneuynuka — lls Teic. pyO/T. CHEKEHHS
MPOIYKTUBHOCTHU CEJIbCKOXO3SIIICTBEHHBIX )KUBOTHBIX B pailoHe HE OOHApYKEHO.

HcxonHble JaHHbIE IS pacueTa MpUBeIeHbl B Tabmuuie 2.

Tabmuua 2 — VicxonHble JaHHBIE IS PEIICHUS 3a/1a4H

Sus [Un [ St |S2 | Ss | Sa |AY1 | AY2 | AY3 | AYy |1 |12 | L3 | a4

1 |20 |2 |[300|200|10 [70|{045|0,3 |051|04 [25]18|2015,0
0 3 2

2 21|12 |297(198 |10 |72|045(/03 |051|04 |25(18|20]|5,0
3 3 2

3 122112 |294 |19 |10 |(73|/045|0,3 |051(04 (25|18|2,0/|5,0
6 3 2

4 |23 12 |291(194 |10 (74|1045|0,3 |051(04 [(25|18|2,0/|5,0
9 3 2

5 12412 |288(192 |11 |75|/045|0,3 |051({04 (25|18|2,01|5,0
2 3 2

6 |25 |2 |28(19011 |76|045(0,3 (051104 |25|18|2,0(5,0
5 3 2

7 |26 |2 |290(186 |10 |77|045/03 (051104 |125(18|2,0(5,0
0 3 2

8 |27 |2 28620211 |78|045/03 (051104 |25|18|2,0(5,0
0 3 2

9 |30 |2 |280(199 /12 |79|045/0,3 [051/04 |125|18|2,0(5,0
1 3 2

1 |28 |2 |[290|189|10 |[80|045|03 |051|04 [25]18|2015,0
0 9 3 2

1 (29 |2 |284(180|10 |79/045|0,3 |051/04 |25/18]20]|5,0
1 8 3 2

1 |25|2 |282(199 |11 |78,045|0,3 |051|04 |25|/18]20]|5,0
2 2 3 2

1 (24|12 |297 (17810 |77/045|0,3 |051/04 |25|18]20]|5,0
3 8 3 2

1 |23 |2 (320|190|10 |[76|045|0,3 |051|04 [25]18|2015,0
4 6 3 2

1 (22|12 |299(200|11 |74,045|0,3 |051/04 |25/18]20]|5,0
5 4 3 2

3aganue 2. PaccuutaTth ymiep0O OT 3po3uu mouB. OBparu Ha TEPPUTOPUU XO3SHUCTBA
3aHUMAIOT TUIOMAb Sop T2 M HMEIOT 066eM Wop M3, CpeTHEro0Boii YHCTHIi J0X0J X03IHCTBA C
1 ra 3emens coctaBisier Y, Thic. pyO/ra B roa. [lo cpenHUM MHOTONETHUM JaHHBIM, YpOKai
03UMO MIIIEHUITBI HA HEMCBITBIX TTOUBax — 2,9 T/ra, sumeHs — 2,3 1/ra, KyKypy3bl Ha 3epHO — 3,5
T/Ta, C1a00CMBITHIE TTOYBEI 3aHUMAIOT B XO3SHCTBE MO O3UMOM MIIEHHUIEH Scy1 ra, MO TYMEHEM
- Sc Ta, mom KykKypy3od - Sc¢iz ra. COOTBETCTBYIOIIME IUIOMAJAH CPEHECMBITBIX MW
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CHJIBHOCMBITBIX TOYB PAaBHBL:  Scpl, Scp2, Scp3; Scul, Scn2, Ocu3 I'd. 3aKYNOUYHBIE IIEHBI HAa 3€PHO
neHunbl — L1, sumens — Lz, kykypy3st — L3 Toic. py0/T.

Vicxonnbie JaHHbIe AJIs pacyeTa MpUBeIeHbI B Tabnuie 3.

Tabmuua 3 — VicxonHble JaHHBIC AT PEIICHUS 3a/1a41

Sos | Wos | Yn | Seat | Sen | Sens | Sept | Sep2 | Sep | Seut | Sen | Sens | Ll | L2 | I
1 |10 | 37000 | 2,0 | 150 1;0 95 | 80 | 68 381 18 2:|.5 13 11, 2 33
2 | 1137000 (201|149 119 97 | 79 | 67 | 82 | 20 | 16 | 14 1? 2 |3
3 |12 |37000 (201|148 118 | 99 | 78 | 66 | 83 | 22 | 17 | 15 ?, 2 |3
4 | 1337000 | 2,0| 147 (117 | 98 | 77 | 65 | 84 | 24 | 18 | 16 ?, 2 |3
5 |14 |37000 |2,0|146 116 | 9 | 76 | 64 | 85 | 26 | 19 | 17 ?, 2 |3
6 | 15|37000 (2,0|145|115| 94 | 75 | 63 | 86 | 28 | 20 | 18 i, 2 |3
7 |16 | 37000 | 201|144 |114| 9% | 74 | 62 | 8 | 30 | 21 | 19 i 2 |3
8 |17 |37000|20({143|113| 98 | 73 | 61 | 88 | 28 | 22 | 20 i 2 |3
9 |18 |37000|20|142|112| 97 | 72 | 60 | 89 | 26 | 18 | 21 i 2 |3
1019 {37000 | 2,0 {141 111 99 | 71 | 61 | 90 | 24 | 19 | 20 i 2 |3
11|20 | 37000 | 2,0 140|112 | 9 | 70 | 62 | 89 | 22 | 17 | 18 i 2 |3
12119 {37000 | 2,0 | 141|113 | 94 | 72 | 63 | 88 | 20 | 16 | 16 ?, 2 |3
13|18 | 37000 | 2,0 142|114 | 92 | 74 | 64 | 87 | 18 | 14 | 14 f, 2 |3
14|17 | 37000 | 2,0 143|115 91 | 76 | 65 | 86 | 16 | 15 | 12 i 2 |3
15|16 | 37000 | 2,0 144|116 | 93 | 78 | 66 | 85 | 14 | 18 | 20 Z, 2 |3

MOCTPOEHUE JEPEBA COBBITUM (JIEPEBA OTKA30B)

[Ipu MozxenupoBaHUM OMACHBIX IPOLIECCOB, B TOM YKCII€ HECUACTHBIX CIy4YaeB, MOITYYUIN
IIUPOKOE PACTIPOCTPAHEHHE JUArpaMMbl TMPUYUHHO-CJICICTBEHHBIX CBSI3€HM, Ha3bIBaeMbIe
0epesvAMU OMKA308 I 0€PesbAMU COObIMUIL.

AHanu3 epeBa 0TKa30B — 3TO METOJWKA UICHTU(DUKAUK U aHam3a (aKTOPOB, KOTOPHIE
MOTYT CIIOCOOCTBOBaTh HACTYIUICHMIO HEKOTOPOIO HEXENaTeIbHOTO COOBITHS (Ha3bIBa€MOTO
BEPIIUHHBIM). DaKTOPHI-PUYUHBI  ONPEACNSAIOTCS JIEAYKTUBHBIM CIOCOOOM, JIOTMYECKU
BBICTPAUBAIOTCS W TPEICTABISIIOTCS Tpaduueckl B BHUAE IUArpaMMbI-JEpeBa, KOTopas
n300paxaet CB3b (aKTOPOB-TIPUYUH C OCHOBHBIM COOBITHEM.

OO6mas mpoliieaypa MOJISTUPOBAHUS U allPHOPHON KOJMYECTBEHHOW OIEHKU yiiepba oT
TEXHOTCHHBIX TMPOUCIIECTBHUN C MOMOIIBIO JMAarpaMM MPUYWHHO-CJIEJACTBEHHBIX CBS3EH THIA
«J1IepeBO» OOBIYHO BKIIIOYAET CIIEAYIONINE ITAIIbI:
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1) BBIOOp OMacHOro mpouecca U YTOYHEHHE 1IN ero MOJICIHPOBAHUS;
2) TOCTpPOSHHE MOJIENIEH THTIA «JIEPEBO OTKA30B» H «JEPEBO COOBITHIN;
3) mpoBeleHNE KAYECTBEHHOT'O aHAIM3a MOJICIUPYEMOT0 IIPOIIecca;
4) KOJIMYECTBEHHAs OLICHKA TEXHOI'€HHOT'O PHCKa;
5) obocHOBaHME MEPONPHSITHI 10 CHIYKCHUIO TEXHOTCHO-

T'O pHCKa.

Ta6muma 1 — Jlornueckre CMMBOJIBI IS IOCTPOCHHMS IepeBa OTKAa30B

O6o3HaueHNe WHTepnpeTanmst

CoObITHe B HaCTOSAIIEE BPeMs He MOUICKHUT JaTbHEUIIeMY
<> aHau3y

CoObITHE, TOBEpTratoleecs JalbHEHIIeMy aHAIN3Y

bazoBoe (ocHOBHOE) COOBITHE, NaTbHEUIINI aHATTN3 HE
HYyXEH

YCJIOBUM COBECPULICHUA XOTHA OBl OJITHOI'O coOBITHS Ha BXO0AC

Omnepatop «». CoObITHE Ha BBIXO/IE TIPOU30UICT P
YCIIOBUH COBEPIICHHS BCEX COOBITHH Ha BXOJE.

Q Oneparop «1JIN». CobbiTHE Ha BBIXOZE POU3OUACT MPH
|

Hwxe npan anamu3 coObITHST «DJEKTpOTpaBMa MpU NPUKOCHOBEHUU K KOPIIYCY
ANEKTPOAPENN», JEPEBO OTKA30B KOTOPOTO MpHBEACHO Ha pucyHke 1. ['omoBHoe coObiThe
Mpou30iAeT, ecinu OyayT UMETh MecTo Bce uerbipe cobbitus b, B, I' u JI, mpencraBiennbie
BXOJIaMU JIornueckoit onepanuu M. Hanuune HampspkeHUs Ha KOPITyce AJIEKTpoaApenu (CoObITHe
b) BO3MOXHO, eciy UMeBIlIee MECTO 3aMbIKaHME TOKOBEAYIINX YacTel Ha ee Kopmyc (coObITHe
E) He Obuto ycrpaneHo nepen ee npumenenueM (coositue JK). Kacanue uenoBekoM kopiyca
anekTponpenu (cobsitie B) Bo3MoxkHO mipum smro6om u3 coowituii M, K um JI, koropsie
IIPEACTABIICHBI BXOAMM JIoTH4ecKon onepanuu NJIN.

Tok, mpoxondmuii yepe3 TeNO YeIOBEKa, MOXKET MPEBBICUTH JOMYyCTUMOE 3HAYCHHUE
(cobbiTie I') Kak mpu UCTOUYHMKE HampshkeHueM He Oonee 42 B (coObiTrie M) mpHu IIUTETEHOM
NPUKOCHOBEHUHU, TaK W TPU HUCTOYHHKE HampshkeHus Oonee 42 B (coObitme H) mnpu
Hed(P(HEKTUBHBIX UHANBUAYATbHBIX
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INeKTROTPEEME NP MPUKCCHOBEHWMW K 4DENK

p (D .

b I
Hamwsme HINpR- YenDEEK HACaET- Tok, Mpoxo,Ruy ki HHAMERAYINbHER
HEHIR H3 KODTYCE €A kopmyCa HEQES TEND HENDEEKE, © ConpoTHERRE-
YHETOM EpEMEH ¥ MOCTE HERCEEKE
OEiCTENR, NPEEEIWLEET ocnafinexs
OONYITHMOE SHEHERIE
ZampikEHRE MOOACHEHIE K ipH HEMpRHEHMN HeBraronprAT-
TokoBE YLyt ce™ WCTHHMIE 542 B ] sae oxpyman-
HacTed wa wopny- W 3R CpEA3
& INEKTEOADENH H
A Tips HanpRMEHI [ ——
HeToKiE 241 B Ll Tencwos camodye-
MS0ARIEHR HE crEes
WCNBITHEANECE P
nepes npwMmE- e
HEHREN C T
Makcwmantaan HEguERLyaACHEE
Fp—— ZRU HTHEIE CPEACTES
dekTHEHS HESPEHTHEHD

Puc. 1. DnexTpoTpaBma Mpu NPUKOCHOBEHUH K KOPIYCY IEKTPOIPETU

3alMTHBIX cpencTBax (coObithe T) M HEI(D(DEKTUBHBIX aBTOMATHUYECKUX CPEICTBAX 3allUThI
(coobitne C). Ilog Hedh(HEeKTHBHOCTHIO CPECTB 3allUThl MOHUMAETCS HMX OTCYTCTBUE WIIU
CO3HATEIIbHOE HEMPUMEHEHHE, a TakXKe HECOOTBETCTBHE UX IIapaMEeTPOB  HOPMaM.
WupuBuayanbHas COMPOTUBIISIEMOCTh YEIOBEKa K JEHCTBUIO D3JIEKTPUYECKOTO TOKa Oyjaer
ocnabneHa (cobwitue Jl) mpu HeOmaronpusaTHOM  OKpyskarouedl cpene (coositue II) wim

HEYJIOBJIETBOPUTEILHOM CaMOUyBCTBUH (coObITHE P).

ITocTpoenne u aHa/IU3 AepeBa pelleHUi ¢ KOJINYeCTBEHHbIMH OLleHKAMH
MOC/IeICTBUM

IIpumep. I'1aBHOMY MH)KEHEPY KOMIAHUHM HAJIO0 PEIINTh, MOHTUPOBATH WJIM HET HOBYIO
IIPOU3BOJICTBEHHYIO JIMHHUIO, HCIIOJIB3YIOIIYI0 HOBEWIIYH TeXHOJIOTHIO. Ecin HoOBas JuHUSA
Oyzaer paboraTh 6€30TKa3HO, KOMIaHUs MOMy4YuT NpuObLUTs 200 MitH py6. Ecin ke oHa oTKaxer,
KOMIaHusi MOXKeT notepsath 150 muH py6. o oneHkam rimaBHOro MHXeHepa, cymecTByeT 60 %
IIIAHCOB, YTO HOBAasl MPOM3BOACTBEHHAs JIMHUS OTKaXKeT. MOYKHO CO37aTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, a 3aTéM Yy)K€ pellaTh, MOHTUPOBAaTh WWJIM HET TMPOU3BOJCTBEHHYIO JIMHUIO.
OxcnepuMeHT oboiaercst B 10 muH py6. ['aBHbI HHXeHep cuMTaeT, yTo cymectByer 50 %
IIAHCOB, YTO JKCIIEpUMEHTaJbHAsl ycTaHOBKa Oyner pabortath. Ecim skcnepuMmeHTanbHas
ycTaHOBKa Oyjaer paborarb, To 90 % II1aHCOB 3aTO, YTO CMOHTHPOBAHHAs MPOU3BOACTBEHHAS
JUHUA Takoke OyneT paboraTh. Ecim ke skcriepuMeHTanbHas yCTaHOBKa He OyneTr paboTath, TO
Tonbko 20 % IIaHCOB 3a TO, YTO MPOM3BOJCTBEHHAs JHHHUA 3apaboTaer. CiemayeT JU CTPOUThH
AKCIEPUMEHTAIbHYI0 YyCTaHOBKY? ClieqyeT 1M MOHTHPOBaTh IPOU3BOACTBEHHYIO JIMHHIO?
KakoBa oxmunaemasi CTOMMOCTHasl OLleHKa Haumyuilero pemeHusa? Pemenue: CtpouMm aepeBo
pemienuii. bynem o6o3HauaTe nudpamu y3ibl pemieHui, OykBaMH — y3Jbl ciydaeB (puc. 2).
CHavana unet y3en peuieHuil (1): BO3MOXHBI J1Ba BapuaHTa: 1) CTPOUTH SKCIIEPUMEHTAIBHYIO
ycTaHOBKY (pacxonsl 10 MiH); 2) HEe CTPOUTH IKCIIEPUMEHTAIBHYI0 YCTaHOBKY (pacxossl — 0).
Ecnu Mbl penraeM cTpouTh SKCHEPUMEHTANbHYIO YCTaHOBKY (y3€I ciiy4aeB A), TO BEPOSITHOCTh

TOTO0, YTO OHa OyneT paborath, coctariser 0,5, u uTo oHa He OyneT padorats — Toxke 0,5 (cMm.
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puc. 2). Eciu skcniepuMeHTalbHasi ycTaHOBKa OyaeT paboTarh, TO CHOBA MPUHUMAEM pEIICHUE
(y3er1 2) MOHTHpOBATH MJIM HE MOHTHPOBAThH NMPOU3BOACTBEHHYIO JIMHUIO. ECM MBI MOHTHpYEM
NPOM3BOJICTBEHHYIO JIMHHIO (y3enl B), TO BEpOSATHOCTH TOrO, 4TO MPOW3BOACTBEHHAS JHMHUS
Oyner pabotarb, coctamsier 0,9 (mpubsis 200 MuH), U 4TOo OHa He Oymer padorats — 0,1
(yobrrku 150 mutH). Ecam MBI He MOHTHpPYEM MPOU3BOACTBEHHYIO MTUHHIO (y3en C), To nprObLUIh
paBHa 0. Eciu skcnepumeHTanpHasi yCcTaHOBKAa He OyneT paborarh, TO NMPUHUMAeM pelIeHHe
(y3en 3) MOHTHPOBATh WM HE MOHTHPOBATh MPOU3BOJICTBEHHYIO JTUHUIO. ECiau MBI MOHTHpYEM
MPOU3BOJICTBEHHYIO JUHHIO (y3en D), TO BEpOATHOCTb TOTO, YTO IMPOU3BOJCTBEHHAS JIMHUS
Oyner pabotath, coctaisger 0,2 (mpubbuth 200 MiH), U 4TO OHa He Oyner padorarb — 0,8
(yosbrrku 150 mutn). Ecam MBI He MOHTHpYEM MPOU3BOACTBEHHYIO JIHUIO (y3en E), To mpuObLib
pasna 0. Bo3Bpamaemcs k y3iy 1. Eciau Mbl He OyzieM CTPOUTH 3KCIIEPHUMEHTANIBHYIO YCTaHOBKY,
TO WAET y3eN pelleHuil 4: MOHTHpPOBATh HJIM HET INPOU3BOJCTBEHHYIO JHHHIO. Eciau Mbl
MOHTHUpPYEM IPOU3BOACTBEHHYIO0 JHHHUIO (y3en F), TO BeposATHOCTH TOTO, YTO JIMHUS OyAer
paboratb, coctaBisiet 0,4 (mpuosuts 200 MiTH), ¥ 4TO OHA He Oynet padorarh — 0,6 (yObITKH 150
MiH). Ecniu Mmbl He MoHTHpYeM uHuIo (y3en G), To npudsLis paBHa 0.

200

~150

200

-150

200

~150

Puc. 2. JlepeBo pemienuii B 3a/1aue 0 MPOU3BOJICTBEHHON JTUHUU

Teneps mpoBenem aHanu3 jgepeBa perieHuil. B y3ne F BO3MOXXHBI MCXOJbl <«JTUHUS
pabGotaet» ¢ BeposTHOCTbIO 0,4 (uro mpuHOcUT npuOBLTE 200) M «IMHUSA He paboTaeT» ¢
BepoATHOCTHIO 0,6 (uT0 mpuHOCHUT yObITOK -150) => omenka y3na F: ( F) = 0,4 - 200 + 0,6 - (-
150) = -10. D10 uncio MbI tumeM Haja y3ioM F. Onenka y3ia (G) = 0. B y3ie 4 MbI BeIOHpaem
MEXJly PEeLIEHUEM «MOHTHPYEM JIMHUIO» (OLIEHKA 3TOTO PeleHUs F = -10) u pemenuem «He
MOHTHUpYEM JIMHUIO» (o1eHKa 3Toro pemeHus G = 0). Hanbonpmmm 3HaueHueM sinsercs 0. Oty
OLICHKY MBI THUIIEM HaJ Y3JIOoM 4, a pelieHne «MOHTHPYEM JIHHUIO» OTOpachiBaeM U
3a4epKUBACM.

Amnanoruuno: (B)=0,9 - 200 + 0,1 - (-150) =180 - 15 = 165. (C) = 0. 3aech HanboIbIIICE
3HayeHue 165. [ToaTomy B y3ne 2 oTOpacbiBaeM BO3MOXKHOE PELICHUE «HE MOHTUPYEM JIMHUIOY.
Han y3mom 2 mumem 165. (D) = 0,2 - 200 + 0,8 - (-150) = 40 — 120 = -80. (E) = 0. 3nech
HanOonbiiee 3HaueHue 0. [Tostomy B y3nme 3 orOpackiBaeM BO3MOXKHOE PELICHHE «MOHTHPYEM
muauio». Han y3nom 3 mumem 0. (A) = 0,5 - 165 + 0,5 - 0 — 10 = 72,5. V3en (1): BeiOupaem
Mexay 3HaueHusMU y3noB 4 (0) u A (72,5). Haubonpmmm 31ech sBisieTcs 3HadeHue 72,5.
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[ToaTomy B y31e 1 orOpackiBaeM BO3MOXXKHOE PEIICHHE «HE CTPOMM YCTAaHOBKY». Oxumaemas
CTOMMOCTHAsI OIICHKAa HAWJIy4IIero peuieHus paBHa 72,5 miH py6. Ctpoum ycrtaHoBky. Ecmu
yCTaHOBKa paloTaeT, TO MOHTHpyeM JnHUIO. Ecnum ycraHoBka He paboTaer, TO JHMHHUIO
MOHTHUPOBATh HE HAJIO.

3AJAHUA JJI51 BBIIIOJITHEHU S

3apanme. Ilpennpustve nmiaatut wTpadsl 3a cOPOC CTOYHBIX BOA @ MIJIH PyO. B TOA.
Bo3moxHbl Tpu BapuaHTa JeiicTBril 1. [IocTpOUTh OYHCTHBIC COOPYIKEHHSI CTOMMOCTBIO D MITH
py0. 1o HOBeHmIeld TEXHOJIOrMH. BeposTHOCTH TOro, 4YTO COOpYXeHus OyayT padboTarb
HOpMaJbHO, C %. Ecnu coopyxkenus OyayT pabotats HOpMalibHO, TO mTpadsl OyayT paBHsl 0. 2.
[TocTpoUTh OYUCTHBIC COOPYKEHHs CTOMMOCThIO d MIIH pyO. NO TPaIUIIMOHHOW TEXHOJIOTHHU.
BeposiTHOCTE TOTO, 4TO COOpyXeHusi OyayT paboraTh HOpManbHO, € %. Ecin coopyxeHHs
OyayT paboTaTh HOpMaJIbHO, TO mTpadsl OyayT paBHbl T MaH py0. 3. OTI0KHUTH CTPOUTEIHLCTBO
Ha n jer. CHayaja NOCTPOUTh ONBITHYIO YCTAHOBKY CTOMMOCTBIO 1 MitH py6. BepositHOoCTh TOTO,
4TO YCTaHOBKa OyJeT paboTate HopMalibHO, M %. Eciu ycraHoBka OynieT paboTaTh HOpMaJIbHO,
TO mpennpuatue OyneT CTPOUTh OYHMCTHBIE COOPY)KEHHS IO HOBEHIIEH TEXHOJOTHH.
BepositTHOCTE TOro, uTO COOpykeHHsl OyayT paboTarh HOpMaibHO, P %. Eciu coopyxenus
OyayT paboTaTth HOpMaJBLHO, TO mTpadsl OyayT paBHbI 0.

Eciu ycranoBka He Oynmer pabortarh, TO mnpeanpustue OyAeT CTPOUTb OYHUCTHBIE
COOpPYXKEHHS TI0 TPAAWIMOHHON TEXHOJOTHH. BeposSTHOCTH TOro, 4TO COOpYXEHHS OyIyT
paborare HOpManbHO, € %. Ecnu coopysxenus OymyT paboTaTb HOpMaJIbHO, TO MITpadsl OyIyT
paBHbl f MitH py6. KakoBa oxuaemasi CTOMMOCTHasI OLIEHKA HAMJIyYIllero peuieHus 3a nepuon k
net? 3HaveHus K03(hGUIUMEHTOB NPUHUMATh 110 Taduuue 2.

Tabnuna 2 — VcxoqHble JaHHbIE 1715 pacyeTa

alblc|dje|f | n|{m|I||p]|Kk
1 5 110/40]| 5 ][9] 2 | 1] 1]45]090 100
2 |10 25|50[15[9 | 3|2 | 1]50]9 |20
3 |12]20|3010[9 | 3 |1 | 2 [40]090] 30
4 120|30(40 (12|92 6 | 2 | 2 45190 | 15
5 | 25140 |45]|15[90| 8 | 1 | 3 [50]95] 20
6 5 110/30 | 5]9 ]2 |1 |3 [4]95]15
7 1102535159 | 3|2 | 1][50]90 |25
8 |15/20/40[10[9 | 3 |2 |1 [45]95]| 30
9 2030 /30[15]92 | 3|1 ] 1]50]90 |10
10 |25 /40 [35]12 90| 6 | 1 | 2 |50]90] 15
11 |15 /2035109 | 8 | 2 | 2 |45|95]| 20
12 |10 /3030|1590 | 2 |1 |1 40|90 15
13 12540401092 | 2 | 1 |1 45|95]| 20
14 |20 |30 [ 45|12 95| 3 | 2 | 2 |50]90] 25
15 |15 /4040|1590 | 6 | 2 | 1 45|90 15

Pacuer pa3mepa npeabsiB/IsseMOro pucKa 3a 3arpsisHeHue atmocgepsl B pe3yJbTare
cropanus ThO Ha moturone

Cropanue TtBepabix ObiToBbIX (TBO) paccmarpuBaercss Kak aBapuiHBIA BBIOPOC

3arpsI3HAIOLIUX BEIIECTB B aTMOc(hepy, BCIEACTBHE YEro MPUMEHSETCS JeCITUKPATHbIN Tapud K
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HOpMAaTHUBaM IUIAaThl 3a JOIMYCTHMBIE BBIOPOCHI 3arps3HSIOIIMX BEIIECTB, YCTAHOBJIECHHBIN
JENCTBYIOIMM IOPAIKOM IPUMEHEHHS HOPMATHUBOB IUIAThl 3a 3arpsi3HEHUE IPUPOIHOM cperbl
Ha Ttepputopuu Poccuiickoir ®Denepanuu. Pekomenmanuu pa3paboTaHbl B COOTBETCTBUU C
TpeboBanusiMu 3akoHa PD «O06 oxpaHe OKpyXKaromieid MpUPOJHON CpeabD» M JIEHCTBYIONIMX B
CTpaHe HOPMATHUBHBIX akTOB. CyMMa HCKa OIpeesieTcsl B 3aBUCUMOCTH OT HOPMATHUBOB I1JIaThl
3a BBIOPOCHI 3arps3HSIOIIMX BPEAHBIX BELIECTB B aTMOC(EpHbI BO3AyX, YCTAHOBIEHHBIX
[TocranoBnenuem IlpaBurtensctBa Poccun «O6 yrBepkaenun [lopsaka omnpeneneHus miaTsl U
€e MPEICIIbHBIX pPa3MEpPOB 3a 3arps3HEHUE OKPYXKAIOIIEH IPUPOJHOM Cpenpbl, pa3MEIICHUE
OTXOJIOB, Jpyrue BUABI BPEIHOIro Bo3aelcTBUsA». Pacder BBIOpOCOB U cymMM HcKOB: PacderHas
HaceimHas mMacca 1 M° TBO npunumaercs pasnoit 0,25 T/mM°. 3HaueHHs yIENbHBIX BHIOPOCOB
3arpsA3HSIOMMX BEUIECTB, MOCTYMAIOMKUX B arMochepy B pe3yibTaTe CrOpaHHUs OJHOW TOHHBI
TBO, 1 HOpMATUBHI TUIATHI IPUBECHBI B TAOIUIIE 1.

Tabnuma 1 — 3HaueHUs yJENbHBIX BBHIOPOCOB 3arpsi3HSIOLIUMX BELIECTB B peE3ysbTaTe
cropanust ogHoi ToHHbI THO 1 HOpMaTHUBHI IJ1aTHI, pyO/T.

BemectBo Y nenbHbI BRIOpOC Hopmarus nnarsl,
pyo/t

1 2 3
TBepapIc YaCTHITHI 0,00125 1100,5
CepHUCTBIN aHTHIPH]T 0,003 3300,0

1 2 3
OkucIIbl a30Ta 0,005 4102,5
Oxwuch yriaepona 0,025 54,5
Caxa 0,000625 7 3300,0 37

Jannsie o Macce wiu ooseme cropeBmnx ThO npuHUMAarOTCS TO CripaBKe PyKOBOJCTBA
noiaurona. Macca cropesmux ThO ompenensercss kak npousBeleHHEe 00beMa M pacueTHOH
HacemHo# Maccsl TBO (0,25 1/m®). Jlna yTouHeHHs peKoMmeHAyeTcs o6beM cropepmux THO
OTpeNieNATh KaK pasHHIly MEXIy MOCTYNHUBIIMMH Ha CBAJIKY (TIOJMIOH) U OCTaBIIMMHUCS IOCIE
cropanusi TBO. KommuectBo mnoctynuBmmx Ha mnonuroH TBO Gepercs mo yderHou
JOKyMEHTaluu, a oOwbeM ocTaBmuxcs (He cropeBmnx) THO ompexnensercs ¢ MOMOLIbIO
oOMepoB, TmpUHHMas 3a KomungectBo

HayaJlbHbBIE  pa3MeEpbI

00pa30BaBIIMXCS BPEAHBIX BEIIECTB OMpPENEseTCs Kak Mpou3BeAeHNe Macchl cropeBmmx ThO

IIPOEKTHBIE  OTMETKHU.
Ha BEJMYMHY YIEJIbHOTO BBIOpOCA, YKa3aHHOTO B TaOiMIle, a pa3Mep IUIaThl 32 BBIOPOC 3TOTO
BELIECTBA — YMHOXXEHHEM IIOJyYEHHOM MacChl Ha BEIMYMHY COOTBETCTBYIOIIETO HOpMaTHBa
iaTel 3a aBapuiiHbIM BbIOpoc. CymMMma HCKa 3a 3arpsi3HEHHE aTMOC(EepHOro BoO3AyXa B
pesyiabTare cropanus ThO omnpenensercss CyMMUpOBaHHEM IJIaTeXel 3a BBIOPOCH! yKa3aHHbIX B
tabmuie BeuiectB. I[lpu ompeneneHWH BeNMWYMHBI MCKa CIEIyeT YUUTBIBATh KOI()(OUIIMEHTHI
DKOJIOTMYECKOM CHTyallud M JKOJIOTMYEeCKOM 3HaunmMocTdu. B coorBerctBum ¢ «llopsakom
MPUMEHEHHsS HOPMAaTHBOB IUIATHl 3a 3arpsi3HEHHE MPUPOTHON cpelbl Ha Tepputopuu PDO» 31n
KO3 (UIIMEHTHI MOTYT YBEIMUNUBATHCS U1 TOPOJIOB M KPYITHBIX IPOMBIIUIEHHBIX IEHTPOB Ha 20
%, a B cily4ae BBIOPOCOB OT IOKapoOB Ha MOJUIOHAX, PACIOIOKEHHBIX B 30HAX HKOJIOTHYECKOTO
OencrBus, painonax Kpaitnero CeBepa, Ha TEppUTOPHUSAX HAIMOHAJIBHBIX MapKOB, 0CO00
OXpaHsSIEMbIX M 3allOBEIHBIX TEPPUTOPHSX, @ TAKXKE Ha TEPPUTOPHUAX, MOANATAIOIIMX IOJ
JEICTBUE MEXAYHAapOAHBIX KOHBEHIIMH, — B 2 pa3a. ClelyeT UMETh B BUAY, YTO IPEIIPUITHS,
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YUpEeXKJIEHUs, OpraHu3alMM, IODKHOCTHBIE JMIIA, BHUHOBHBIE B BO3ropaHuu 38 CBajoK,
paccMaTpUBAIOTCS KaK HAPYIIUTENH OKOJOTMYECKUX TpeOOBaHUU TIO0 00€3BPEIKUBAHUIO,
nepepaboTKe, YTUIU3ALWU, CKIAJAUPOBAHUIO M 3aXOPOHEHUIO MPOU3BOJICTBEHHBIX U OBITOBBIX
OTXOJIOB, TMOJBEprarmTcs mrpady, HalaraeMomMy B agMUHUCTpaTUBHOM mopsake. Cymma
mrpada onpexaensercs cratbeil 84 3akona PO «O06 oxpaHe OKpyKaroIlield MPUPOIHON CPEIbDy
s npeanpuatuii ot 50 mo 500 ThIC. pyOJsield, MOJDKHOCTHBIX JIMI[ — OT TPEXKPATHOTO [0
JBAJIATUKPATHOTO.

INPUMEP PACYUETA

Hcxonnupie  nansble:  LleHTpanbHBIE ~ SKOHOMHUYECKMH  palioH,  KOX(PQPHUIHUEHT
HKOJIOTMYECKOM CUTyallMM U 3KOJorndeckor 3Hauumoctu — 1,9. Ilonuron pacnonoxeH B yepre
ropona —ko3ddunuent ysenumuuBaercs Ha 20 mporerTos: 1,9 - 1,2 = 2,28. O0beM cropeBuInx
TBO — 1000 ky6. m. Haceimuast macca orxomoB — 0,25 tonusl Ha ky0. M TBO. VYaenbHble
BbIOPOCHI M1 HOPMATHUBBI IUIAThI COTJIACHO TaOJIUIIE.

Omnpenensiem maccy cropeBimux ThO (kak mpou3sBeneHue 00beMa U HACKIITHONW MAaCChI
TBO):

1000 xy6. M - 0,25 T/xky6. Mm = 250 T.

OmnpenensieM KOJIMYECTBO BBIOPOLIEHHBIX B arMocepy BpEOHBIX BELIECTB (Kak
npousBesieHrne Macchl cropeBinx ThO u BeMUuH yaenbHBIX BEHIOPOCOB):
tBepabie yactuisl — 250 T THO - 0,00125 1/t TBO = 0,3125 T;
cepuucteiid anruapua — 250 T TBO - 0,003 /T TBO = 0,75 T;
okucibl azora — 250 T TBO - 0,005 /r TBO = 1,25 T;
okuchk yriepoga — 250 T ThO -0,025 1/t TBO = 6,25 T;
caxxa — 250 T TBO - 0,000625 1/t TBO = 0,15625 T.
Omnpexnensiem pa3Mep IJIaThl 3a BEIOPOC BEIIECTBa (KaK MPOM3BEACHUE MACChl BEIECTBA HA
HOpPMAaTHB IUIaThl 3@ aBapUHHBINA BIOPOC):
TBepabie yactuibl — 0,3125 1 - 1100,5 py6./T = 344 py6.;
cepaucThl anruapu — 0,75 TouHs! - 3300 py6./TOHHY = 2475 pyo.;
okucibl azota — 1,25 Tounsl - 4102,5 py6./Tonny = 5128 pyo0.;
OKHUCH yriiepona — 6,25 ToHHsI - 54,5 py6./Tonny = 340 py0.;
caxa — 0,15625 tonn - 3300 py6./Tonny = 515 py0.
[Inara 3a 3arpsi3HEHHE aTMOC(EPHOTO BO3/yXa OINpPEAEseTcs] CYMMUPOBAHUEM ILIaT 3a
BBIOPOCHI 9THUX BEIIECTB:
344 + 2475 + 5128 + 340 + 515 = 8802 py0.
C yderoM kodh(dUIIMEHTa SKOJOTUYECKOW CHUTYallMHM W JKOJOTHYECKON 3HAYMMOCTU
CyMMa UCKa JIOJDKHA COCTABUTD:
8802 py®. - 2,28 = 20068 py0.

3AJIAHHME JIJIs1 BBIITIOJIHEHUSA

PaccuuTath pasmep mpenbsSBISIEMOr0 pPHCKa 3a 3arpsi3HEHHE aTMOC(Epbl B pe3yibTare
cropanust ThO Ha monurose.

Heo6xomumo onpenenuts: 1) maccy cropemmux ThO; 2) konmmdecTBO BHIOPOIICHHBIX B
atMoc(epy BpeIHBIX BEIIECTB; 3) pa3Mep IUIaThl 3a BeIOpoc; 4) pa3Mep IJIaThl 3a BBIOPOC C
y4eToM K03 puimeHTa F3KOJIOrHueCcKOi CUTYaIMH U 3KOJIOTHYECKOH.

VcxonHble faHHBIE:
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1. JlambHEBOCTOYHBIN SKOHOMUYECKUN pailoH, KOA(DPHUITUEHT FKOJTOTUISCKON CUTYAINH U
sKkonoruueckoit 3Hauumoct — 1,0. Ilonuron pacmnonoxen B yepte ropoga. O0beM CropeBLINX
TBO — 900 M. Y ienbHbIe BRIGPOCH! M HOPMATHBEI IIATHI COTNIAcHO Taduie 1.

2. CeBepHBIi HKOHOMHYECKHH palioH, KO3(pPUIMEHT 5KOJIOTMYECKOW CHUTyallud W
sKoJIornueckoil 3HaunmocTtd — 1,4. Ilonuron pacnosnoxkeH B yepre ropojga. O06beM CropeBIIMX
TBO — 1900 M2, Yenbubie BBIOPOCHI 1 HOPMATHUBHI TUIATHI COTIacHO TadiuIe 1.

3. CeBepo-3amnaHblii S3KOHOMHUYECKU paiioH, KO3(PHUIIMEHT SKOJIOTHUESCKOW CUTYallud 1
9KoJIoTHYecKor 3Hauumoctu — 1,5. Tlomuron pacronoxeH B yepte ropoga. O6beM CropeBIInx
TBO — 1500 M2, Yenbubie BBIOPOCKHI 1 HOPMATHUBHI TUIATHI COTIacHO TaduIe 1.

4. lleHTpanbHBIH SKOHOMHUYECKHHA pPaloOH, KO3()PUIMEHT HKOTOTHUECKOW CUTyallMu U
sKosiornueckoil 3Haunmoctd — 1,9. Ilonuron pacnosnoxxeH B yepre ropojga. O0beM CropeBIIMX
TBO — 1200 m®. Y ienbHbIE BHIGPOCH! M HOPMATHBEI IIATHI COTIIAcHO Taduile 1.

5. Bonro-Bsrckuii sxoHOMHYECKHH palioH, KO3()(UIIMEHT HKOJOTHYECKOW CUTyalud H
sKoJiornueckor 3Hauumoct — 1,1. Tlomuron pacrosnoxkeH B yepte ropoga. O0beM cropeBIImx
TBO — 1300 M°. Y ienbHbie BBIOPOCHI M1 HOPMATHUBHI TUIATHI COTIacHO Taduie 1.

6. LlenTpanbHo-UepHO3EeMHBIN APKOHOMUYECCKUN palioH, KOAPOHUIMEHT 3KOJIOTHYECKOM
CUTYyallMM U 3KOJIOrn4yecko 3HauumocTt — 1,5. [Tonuron pacrnosnoxeH B uepre ropoja. Oobem
cropesmux THO — 800 M. Y ienbHBIE BHIGPOCH M HOPMATHBBI IIATHI COTIAcHO Tadmuie 1.

7. 1loBOMKCKMIM PKOHOMHUYECKUI pailoH, K03()(PUIMEHT 3KOJIOrMYEeCKOM CUTyallud U
sKosIornyeckoil 3naunmoctd — 1,9. [lonuron pacnosnoxeH B yepre ropojga. O6beM CropeBIIMX
TBO — 600 M. Y ienbHbIE BEIGPOCH M HOPMATHBEI IIATHI COMNIAcHO Tabmuie 1.

8. CeepHo-KaBka3zckuif SKOHOMHYECKUH paloH, KOI(PQOUIMEHT HSKOJOTHYECKOM
CUTYyallMM U 3KOJIOTHYecKod 3HauumocTH — 1,6. [Tonuron pacrnonoxeH B uepre ropoja. Oobem
cropesmx THO — 1600 m>. Y nenbHbIe BHIOPOCH M HOPMATUBBI IIATH COTIACHO Tabmmie 1.

9. VYpanbckuil 5KOHOMHYECKUH pailoH, KO3()(ULIMEHT 3KOJOTHYECKOM CHUTyallud MU
sKosiorndeckoil 3Haunmoct — 2,0. Ilosnuron pacnosnoxeH B yepte ropojaa. O0beM cropeBiIux
TBO — 1100 M. Y ienbHBIE BHIGPOCH! M HOPMATHBHI IIATHI COrNAcHO Tabmmie 1.

10. 3amagHo-CuOMpPCKUIT SKOHOMHUYECKHH pailloH, KOA(Q(QUIMEHT 3KOJIOTHYECKON
CUTyallUu M 3KoJjorudeckoi 3Haunmoctu — 1,2. Ilonuron pacnosnoxxeH B uepte ropojaa. Oovem
cropesmux TBO — 1600 m>. Y nenbHbIe BHIOPOCH M HOPMATUBHI TUIATH COTTACHO Tabmuie 1.

11. Boctrouno-CuOupckuil SKOHOMHYECKUH paioH, KOI(D(UIMEHT 3SKOJIOTHYECKON
CUTYyallMM U 3KoJorndeckoi 3HauumocTt — 1,4. [Tonuron pacrnonoxeH B uepte ropoja. Oobem
cropesmux TBO — 1900 M. V ienbHbIe BEIGPOCH M HOPMATHBBI IUIATHI COracHO Tabmuie 1.

12. JTanbHEBOCTOUHBIM 3KOHOMUYECKHH palioH, KOAPPHUIMEHT FKOJIOTHUECKON CUTyalluu
U sKosiornueckoit 3Haunmoctu — 1,0. Ilonuron pacnonoxex B uepte ropoga. O0beM cropeBInx
TBO — 1200 M. Y ienbHBIE BHIGPOCH! M HOPMATHBHI IIATHI COrNAcHO Tabmuie 1.

13. CeBepHo-KaBka3ckuii SKOHOMHMUYECKHH pailloH, KO3()PUIMEHT SKOIOrHYecKOu
CUTyaIluu M DKOJIOTHYeCcKor 3HaunMoctu — 1,6. [lonuron pacmonoxeH B yepte ropoaa. O0bem
cropesmux TBO — 1200 M. V ienbHbIe BEIGPOCH K HOPMATHBBI IUIATHI CONNTacHO Tabmuie 1.

14. VYpanbckuii 5KOHOMHYECKUN palioH, KOI()(UIMEHT HKOJOTHUECKOW CHUTyalluu |
sKoJoruueckoi 3Hauumoct — 2,0. Ilomuron pacmnonoxen B yepte ropoga. O0beM CropeBIINX
TBO — 1200 M®. Y ienbHbIe BEIGPOCH H HOPMATHBBI IUIATHI COMNTAcHO Tabmuie 1.

15. LleHTpanbHbIi SKOHOMUYECKUN paiioH, KOAPHUIUEHT 3KOJOTUYECKOW CUTyallud U
sKosiornyeckoil 3naunmoctd — 1,9. [lonuron pacnosnoxeH B yepre ropojga. O6beM CropeBIIMX
TBO — 1300 M. Y ienbHBIE BHIGPOCH M HOPMATHBHI IIATHI COrNAcHO Tabmmie 1.
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PACYHET YUIEPBA BOJHBIM OBEKTAM

Hcuucnenuio mOANEKUT yuiepd, NPUUYMHEHHBIH BOAHOMY OOBEKTYy B pe3yJbTare
(TIepedncIeHbl TOJBKO HEKOTOPHIE MMYHKTHI YKa3aHHBIC B OPUITMATIEHON METOIHUKE):

- 3arpsi3HEHUs] C CyJ0B HE(PThIO, BPEIHBIMU BEIIECTBAMU, CTOYHBIMU BOJAMHU WU
MYyCOpOM;

- cOpoca CTOYHBIX BOA M (MJIM) JAPEHAXKHBIX BOJ B BOJHBIE OOBEKTHI, COAEpIKAIIUE
PUPOJIHBIE JIeueOHbIE PECYPChI, UM OTHECEHHBIE K 0CO00 OXpaHsIeMbIM BOJAHBIM O0BEKTaM;

- cOpoca CTOYHBIX BOJ M (WIH) APEHAXHBIX BOJ B BOJHBIC OOBEKTHI, PACIIONOKCHHBIC B
TpaHUIIaX 30H CAHUTAPHOW OXpaHbl HCTOYHUKOB IMHUTHEBOTO U XO3SIMCTBEHHO-OBITOBOTO
BOJIOCHA0KEHUS; IEpPBOM, BTOPOM 30H OKPYIOB CaHUTApHON (TOPHOCAHUTAPHOW) OXpaHbl
7e4eOHO0-030POBUTEILHBIX MECTHOCTEH U KypOPTOB; PHIOOOXPAaHHBIX 30H, PHIOOX03sIIICTBEHHBIX
3aMoBeHBIX 30H 3aCOPEHUE BOJIHBIX 00BEKTOB B pe3yjIbTaTe CIUIaBa IPEBECHHBI;

- cOpoca B BOAHbIE OOBEKTHI U 3aXOPOHEHHE B HHUX OTXOJOB TMPOHM3BOACTBA U
noTpebieH s, B TOM YHCJIE BBIBEICHHBIX M3 AKCIUTyaTallH CYJ0B U MHBIX IJIABYYUX CPE/ICTB;

- 3arpsA3HEHHS U 3aCOPEHUS BOJHBIX OOBEKTOB PaJMOAKTUBHBIMHU U (WJIM) TOKCUYHBIMHU
BELIECTBAMHU B PE3yJIbTAaTE MPOBEACHUS Ha BOJHBIX 00BEKTAX B3pPBIBHBIX paboT;

- 3arps3HEHUST W 3acCOpeHHst OOJOT OTXOJaMHU TPOU3BOACTBA M IMOTPEOICHMUS,
3arpsi3HEeHUE UX HePTEIPOAYKTaMH, IAOXUMHUKATAMH U JPYTHMH BPEIHBIMU BEIIECTBAMU;

- YXyAUICHUSI COCTOSIHUSI HEHMCIIONIBb3YEMBIX YacTeil O0JIOT, IPYyTuX BOIAHBIX OOBEKTOB U
HCTOLIEHUS BOJI BCJIEJICTBUE OCYIIEHUs JTMO0 HHOTO UCTOIb30BaHUS OOJIOT WK X YacTeH.

Yuiep6 wucuucisiercs B COOTBETCTBHM C «METOIMKONW HCUMCICHHUS pa3Mmepa Bpeaa,
NPUYMHEHHOTO BOJHBIM OOBEKTaM BCJIEACTBUE HAPYIICHHUS BOJHOTO 3aKOHOJATENbCTBAY
yTBepxkaeHHor [Ipukazom MuHucTepcTBa NMPUPOIHBIX pecypcoB U 3kojgorun PO Ne 87 or
13.04.2009 r., rae mpomnucaHbl CIOCOOBI YCTaHOBJICHMS pa3Mepa Bpena, KOJIWYECTBO BPEIHBIX
BEIIECTB U T.J. U TIPUBEJICHBI BCE HEOOXOAMMbBIE TTPUIIOKEHUS.

Pacuet yuiep6a BoqHOMY 00beKTY B pe3yJibTaTe XUMHYECKOI'0 3arpsi3HeHUs
Ha mpaktudeckom 3aHITHHA 03HAKOMBTECH ¢ «METOIUKON MCUYHCICHUS pa3Mepa Bpeaa,
OPUYMHEHHOTO BOJHBIM OOBEKTaM BCIIEJACTBHE HApyLIEHUs BOJHOIO 3aKOHOJATEIbCTBA»
(YTtBepxaena [Ipukazom MIIP u O P® Ne 87 ot 13.04.2009 r.)
Hcuucnenue pasmepa Bpelda, NPUYMHEHHOTO BOJAHOMY OOBEKTY COPOCOM BpEIHBIX
(3arpsI3HSIOIIMX) BELIECTB B COCTaBE CTOYHBIX BOJ U (MJIM) IPEHAXHBIX (B TOM YHUCIIE HIaXTHBIX,
PYIHUYHBIX) BOJI, IPOU3BOAMTCS IO hopMyJIe:

n
y=KBF'KB'KI/IH'ZHi'Mi'KI/I3'

n=1

rae: YV — pasmep Bpeaa, Thic. pyO.; Kpr — K03(D(UIMEHT, YUYUTHIBAIOUIMH HPUPOIHO-
KJIMMaTHYECKHE YCIIOBUS B 3aBHCHMOCTH OT BPEMEHM r0/a, ONPEAEIAETCS B COOTBETCTBUU C
tabnuueit 1 mpunoxenus 1 k Hactosmeidl Meroauke; Kz — KO3(DQUIMEHT, yUHUTHIBAOIIMMA
9KOJOTHYECKHE (HAaKTOPHI (COCTOSTHUE BOJHBIX OOBEKTOB), OMPENETSAETCS B COOTBETCTBHH C
tabnuieit 2 mpuioxkenus 1 k Hacrosmied Metoguke; Kyy — KOIPPUIIMEHT WHIEKCAIIWH,
YUUTHIBAIOIINN HMHQIALUOHHYIO COCTAaBIISIIOIIYI0O SKOHOMHYECKOIO Pa3BUTHUS, ONpeAeNseTcss B
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cootBeTcTBUU C 1. 11.1 Hacrosmeit Meroauku; Hi — Takchl 1u1st HCUUCIEHUsT pa3Mepa Bpeaa oT
cOpoca i-TO BpeIHOrO (3arps3HSIONIETO) BEIIECTBA B BOJHBIE OOBEKTHI OINPEACTSIOTCS B
COOTBETCTBUM C Tabnwuiel 3 mpunoxeHus 1 k Hacrosmed Mertoauke, Thic. py0./T; Mj — Macca
COpOIIIEHHOTO 1-TO BPEMHOTO (3arps3HSIONICTO) BEIIECTBA ONPEICNSICTCS 10 KaKIOMY
3arpsI3HAIONIEMY BELIECTBY B COOTBETCTBUM ¢ miaBod IV nHacrosmen Meroauku, T; Kuz —
KOA(G(GUIIMEHT, YUYUTHIBAIOIIUNA  HHTEHCUBHOCTH  HETaTUBHOTO  BO3ACWUCTBUS  BPEIHBIX
(3arps3HSIONIMX) BEIIECTB HAa BOJHBIA OOBEKT, ONpPEENseTCs B COOTBETCTBUU C MyHKTOM 11.2
HacTosEel MeTOIUKH.

3AJAHME AJ151 BBIIIOJTHEHUSA

1. Paccuuraiite ymepd BOAHOMY OOBEKTYy HAa OCHOBAHMHM COOTBETCTBYIOIIETO ITYHKTa
metoauku. Ha teppuropuu ropona Ilepmp B HOsi0pe 2014 r. mpennpustue npousseno cOpoc
CTOYHBIX BoA B p. Kama ¢ mnpeBblllicHHEM TPEICIbHO JOMYCTHUMBIX KOHIEHTpPAIIUH
3arpsI3HAIONIMX  BEImIecTB. Mepsl 10  JIMKBUJAIMM  3arpsA3HCHHS HE  NPUHUMAJIHUCK.
MHTEeHCHBHOCTH cOpoca CTOUHBIX BOA cocTaBua 10 M° B yac. IIpomoimkurensHoCcTh copoca — 9
yacoB. KoHIIEHTpaIuy 3arpsA3HSIOMIMX BEIIECTB B CTOYHBIX BOJAaX: B3BEIICHHBIC BEIICCTBA —
15,6 mr/am>; HedTenpoaykTel — 4,4 mr/mm; xenezo — 15 mr/am®; ammonuitHbi a3or — 20
mr/mv3;  EuTpaTHEIT  asor — 20 wmr/mv®.  KoHIEHTpanms 3arps3HSIONINX —BEIIECTB B
BOJIOTIPUEMHHKE, HCXOAS U3 KOTOPOM TMPEANpHUSATHIO YCTAaHOBJIEH pa3pelieHHbIl cOpoc,
cocTaBmya: B3BemeHHBIe BemiecTBa — 10,0 mr/am>; HedTs — 0,05 Mr/aM°, xeme3o — 5 mr/ams,
AMMOHUHBIH a30T — 3 Mr/aM>; HUTPATHBIA a30T — 5 Mr/ M.

2. PaccuuraiiTe ymepd BoAHOMY OOBEKTy Ha OCHOBAHMHM COOTBETCTBYIOIIETO ITyHKTa
Meroauku. Ha Teppuropun ropoaa Ilepmp B HOs0pe 2015 1. mpeanpusTHE MPOU3BENO COpOC
CTOuHBIX BoA B p. Kama c mnpeBbllieHHEM TNpPeNeNbHO JOMYCTHUMBIX KOHIEHTpALU
3arpsI3HAIONIMX — BEIIeCTB. Mepbl 10 JIMKBUJAIMM ~ 3arpsA3HCHHS HE  NPUHUMAJIHUCK.
MHTEeHCHBHOCTB cOpoca cToYHbIX Boj cocTaBmia 100 M3 B wac. ITponomkuTensHOCTH cOpoca — 2
yaca. KoHIleHTpaluu 3arpsi3HSIONIMX BEIIECTB B CTOYHBIX BOJAaX: B3BEIICHHBIC BEIIECTBA —
250,1 mr/mm3; HedrenpoaykTsl — 40,2 mr/mv3; xene3o — 20 mr/nm°; aMmMoHHMiTHBIH a3oT — 10
Mr/mmS; HUTpaTHBIM a3or — 10 mr/ame. KonueHtpanus 3arpsA3HSIOIMX BEIIECTB B
BOJIOTIPUEMHHKE, HCXOAS M3 KOTOPOW TMPEANPUATUIO YCTAHOBJIEH pa3pelIeHHbI cOpoc
CcoCTaBuJIa: B3BelIeHHBIE BemiecTBa — 10,0 MF/L[M3; Hepts — 0,05 Mr/z[M3, xene3o — 5 mr/amS:
aMMOHHHHBIHN a30T — 3 MF/I[M3; HUTPATHBIN a30T — 5 Mr/z[M3.

3. Paccuurtaiite ymepd BOAHOMY OOBEKTy Ha OCHOBAHMHM COOTBETCTBYIOIETO MYHKTa
meTtoauku. Ha teppuropuu ropoga brnarosemnieHcka B HosOpe 2014 1. mpeanpusitue mpou3Besio
cOpOC CTOYHBIX BOJ B P. AMyp C TMPEBBIIICHHEM TPEACIEHO JOMYCTHMBIX KOHIIEHTPAIUH
3arps3HSIOMMX ~ BemlecTB. Mepbl 10 JIMKBHUJAIIMM  3arps3HEHUST HE  TPUHUMAJIHCH.
MHTEeHCHBHOCTH cOpoca CTOYHEIX BOA cocTaBua 20 M° B gac. IIpoo/mknTebHOCTE copoca — 7
yacoB. KoHIIeHTpanuy 3arpsi3HSAONNX BEIIECTB B CTOYHBIX BOJAX: B3BEIICHHBIC BellecTBa —25,6
mr/mmS; He(TENPOAYKTH — 6,4 mr/mv®; xene3o — 23 mr/am®; aMMOHUMIHBIH a30T — 15 Mr/aMe;
HUTPATHBIA a30T — 23 mr/am°. KOHIEHTpamus 3arps3HAIONIMX BEIIECTB B BOIONPHEMHHKE,
UCXOJS U3 KOTOPOH MPEANPUITHIO YCTAaHOBJICH pa3pelleHHbI cOpoc, COCTaBuiia: B3BEIICHHbIE
BemectBa — 10,0 mr/ams; HedpTh — 0,05 Mr/mm3, xeneso — 5 mr/am®; aMMoHHMIHEI a3zoT — 3
MF/,ZIMg; HUTPATHBIA a30T — 5 mr/ame.

4. Paccuuraiite ymepd BOJHOMY OOBEKTY Ha OCHOBAHHMHM COOTBETCTBYIOIIETO IYHKTA
metonuku. Ha tepputropun ropoga XabapoBcka B HosiOpe 2015 r. mpeamnpusiTue Mpou3Beso
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cOpOC CTOYHBIX BOA B P. AMYp C TPEBBIIMICHHEM IMPEACIbHO IOMYCTUMBIX KOHIICHTPAIUA
3arps3HSAIOMMX  BemlecTB. Mepbl 1O  JMKBUJAIMHM  3arps3HEHUS HE TMPUHUMAIIUCH.
MuTencuBHOCTH cOpoca cTOUHBIX BoA coctaBmuna 120 M3 B uac. IIpogomKuTenbHOCTL cOpoca —
2,5 yaca. KoHnieHTpaiuu 3arps3HsONIMX BEIIECTB B CTOYHBIX BOJAaX: B3BEIICHHBIC BEIECTBA —
260,1 mr/mm3; HedrenpomykTsl — 50,2 Mr/mm3; xene3o — 28 mr/am°; aMMOHMIAHBIA a3oT — 12
Mr//:[M3; HUTpATHBIK a3oT — 15 mr/ame. KonueHntpauus 3arps3HSiOlIMX BEIIECTB B
BOJIOTIPUEMHHKE, MCXOAS M3 KOTOPOW MPEANPUATHIO YCTAHOBJIEH pa3pelIeHHbId CcOpoc
cocTaBmiIa: B3BelIeHHBbIE BemiecTBa — 10,0 Mr/amsS; Hedptp — 0,05 mr/oM3, xene3o — 5 Mr/ams;
AMMOHUUHBINA a30T — 3 Ml"/,I[MB; HUTPATHBIN a30T — 5 mr/ame.

5. Paccuuraiite ymepd BOAHOMY OOBEKTYy HAa OCHOBAHHMH COOTBETCTBYIOIIErO ITYHKTa
metoauku. Ha teppuropun ropoma Mocksa B HosiOpe 2015 r. mpennpusitue mpousseno copoc
CTOYHBIX BOJX B p. Sly3a C mpeBblIIECHUEM MPEAEIbHO JOMYCTUMBIX KOHIIGHTpAlUn
3arps3HSIONIMX — BEHIECTB. Mepbl MO  JIMKBHAALMHM  3arps3HEHUsT HE  MPUHUMAIIUCH.
MHTEHCHBHOCTH cOpoca CTOYHBIX BOA cocTaBmia 80 M° B uac. ITponomkuTenbHOCTh copoca — 3
yaca. KoHIIEHTpamuu 3arpsi3HSIONIMX BEIIECTB B CTOYHBIX BOJAX: B3BEIICHHBIC BEIIECTBA —
150,1 mr/mm3; Hedrenpoaykrsl — 30,2 mr/mv®; xkene3o — 15 mr/nm®; aMMoHmMITHBIH a30T — 12
mr/mv3;  HUTpaTHBIA a30T — 8 Mr/ame. KoHIeHTpanus 3arpsa3HSIONIMX BEHISCTB B
BOJIOTIPUEMHHKE, HCXOAS M3 KOTOPOW MPEANPUITHIO YCTAHOBIICH pa3pelieHHbId cOpoc
cocTaBmna: B3BemeHHbIe BemiecTBa — 10,0 mr/am>; HedTs — 0,05 Mr/aM>, xene3o — 5 mMr/ams;
AMMOHUHBIH a30T — 3 Mr/aM>; HUTPATHBIA a30T — 5 Mr/ M.

6. Paccumraiite ymiep0d BOAHOMY OOBEKTY Ha OCHOBAaHHWU COOTBETCTBYIOIIETO IYHKTA
Meroauku. Ha tepputopuu ropoga Uura B HosiOpe 2018 1. mpeampusTtre Mpou3Beso cOpoc
CTOYHBIX BOA B p. MHroma c¢ mpeBbllIEHHEM MpeneabHO JOMYCTUMBIX KOHIEHTpAlUi
3arpsI3HAIONIMX — BEIIECTB. Mepbl 10 JIMKBUJAIMM — 3arpsA3HCHHS HE  NPUHUMAJIHUCK.
MHTEeHCHBHOCTH cOpoca CTOUHBIX BOA cocTaBua 10 M° B yac. IIpomoikurensHOCTh copoca — 6
yacoB. KoHIIEHTpaIuy 3arpsA3HSIOMIMX BEIIECTB B CTOYHBIX BOJAaX: B3BEIICHHBIC BEIICCTBA —
25,6 mr/mm3; medrenmpomykTel — 6,4 Mr/mmS; kemeso — 23 mr/aM°; aMMOHHMIHBIA azor — 13
Mr/nm®;  HuTpaTHbIA  asor — 21 wmr/mm®. KoHIeHTpanus 3arps3HSIONIMX —BEIIECTB B
BOJIOTIPUEMHHKE, HCXOAS U3 KOTOPOM TMPEANpHsITHIO YCTAaHOBJIIEH pa3pelieHHbIil cOpoc,
cocTaBmna: B3BemeHHbIe BemecTBa — 10,0 mr/am>; HedTs — 0,05 Mr/aM°, keme3o — 5 Mr/ams;
aMMOHHHHBIHN a30T — 3 MF/I[M3; HUTPATHBIN a30T — 5 Mr/z[M3.

7. Paccuutaiite ymepd BOAHOMY OOBEKTYy HAa OCHOBAHHM COOTBETCTBYIOIIErO MyHKTa
MeTonuku. Ha tepputopun ropoga XabapoBcka B HosiOpe 2017 r. mpeampustue MPOU3BENIO
cOpoC CTOYHBIX BOJ B P. AMYp C MpEBBIIIEHHEM MPEACNbHO JOMYyCTHUMBIX KOHIEHTpALUi
3arps3HAIONIMX ~ BEHIECTB. Mepbl MO  JIMKBHAALMHM  3arps3HEHUsT HE  MPUHUMAIIUCH.
MHTEeHCHBHOCTH cOpoca CTOYHEIX BOJ cocTaBua 15 M° B gac. IIpomomknTensHOCTE copoca — 8
yacoB. KOHIIEHTpaIuy 3arps3HSIOMIUX BEIIECTB B CTOYHBIX BOJAX: B3BEIICHHBIC BEIIECTBA —
20,6 mr/mv3; HedTempomykThl — 3,4 Mr/mmS; kemeso — 21 mr/aM°; aMMOHWMIAHBIA azor — 14
Mr/nM;  HuTpaTHBIA  a3or — 21 wmr/mm®. KOHIEHTpanus 3arps3sHSIONIMX —BEIIECTB B
BOJIONIPHUEMHHKE, KCXOJs W3 KOTOPOW TMPEANpPUATHIO YCTaHOBIEH pa3pelieHHbId cOpoc,
COCTaBMJIa: B3BelleHHbIe BemiectBa — 10,0 MI‘/,Z[M?’; Hepts — 0,05 MI‘/I[MS, xene3o — 5 mr/omS:
aMMOHHUMHBIHN a30T — 3 MP/I[M3; HUTPATHBIN a30T — 5 MF/,Z[M?’.

8. Paccumraiite ymep0 BOAHOMY OOBEKTY Ha OCHOBAaHWU COOTBETCTBYIOIIETO ITYHKTA
Meroauku. Ha tepputopuu ropoga Uurta B HOsiOpe 2016 T. mpeampusthue mpousBeno cOpoc
CTOYHBIX BOJ B p. YuTa ¢ TPEBHINICHHEM TPEJCIBHO JOMYCTUMBIX KOHIICHTPAIHN
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3arpsI3HAIONIMX  BEmIeCTB. Mepsl 10  JIMKBUJAIMUA — 3arps3HCHHS HE  NPUHUMAJIHUCK.
UuTencuBHOCTL cOpoca cTouHbX BoA coctaBun 20 M3 B uac. [IpogomkurensHocts copoca — 7
gacoB. KoHIIeHTpaluu 3arpsi3HSIONUX BEIISCTB B CTOYHBIX BOJIAX: B3BEIICHHBIC BEIIECTBA —
25,6 mr/mm3; HedTenmpomykThl — 6,4 Mr/mmS; kemeso — 23 mr/aM°; aMMOHMIHBIA azor — 15
mr/nm3;  EuTpaTHEI  a3oT — 23 wmr/mv®.  KoHIEHTpanus 3arpsA3HSIONIAX —BEIIECTB B
BOJIOTIPUEMHHKE, HCXOAS U3 KOTOPOH MPEaNnpHATHIO YCTAHOBJIEH pa3pelieHHbIH cOpoc,
cocTaBmiIa: B3BelIeHHBbIE BemiectBa — 10,0 Mr/ams; Hedtr — 0,05 mr/oM3, xene3o — 5 Mr/ams;
aMMOHUUHBINA a30T — 3 Ml"/,I[MB; HUTPATHBIN a30T — 5 mr/ame.

9. Paccumraiite ymepd BOgHOMY OOBEKTY Ha OCHOBAaHHM COOTBETCTBYIOIIETO ITYHKTA
metoauku. Ha teppuropun ropona biarosemencka B HosiOpe 2018 r. npeanpusitue npousBeio
cOpOC CTOYHBIX BOJ B P. 3€d C MPEBBINICHUEM MPEACTHHO JOMYCTHMBIX KOHIEHTPALUH
3arps3HSAIOMMX  BemlecTB. Mepbl 10  JMKBUJAIMKM  3arps3HEHUS HE TMPUHUMAIIUCH.
MHTeHcHBHOCTH cOpoca CTOUHEIX BOA cocTaBua 12 m° B yac. IIpomomkurensHOCTh copoca — 5
yacoB. KoHIIEHTpaIuu 3arpsA3HAIONIMX BEIIECTB B CTOYHBIX BOJaX: B3BEIICHHBIC BemiecTBa —27,6
mr/mmS; HedTenpoayKTsl — 7,4 mr/mv; xene3o — 23 mr/am°; aMMOHHMIHBIH a30T — 12 mr/aM>;
HUTpATHBI a30T — 24 mr/am°. KOHIEHTpamusi 3arpsA3HSIONIMX BEIIECTB B BOJONPUEMHHUKE,
UCXOS U3 KOTOPOH MPEINpPUITUIO YCTAHOBJICH pa3pellieHHbI cOpoc, COCTaBUiIa: B3BEIICHHBIC
BemectBa — 10,0 mr/nm®; Hedts — 0,05 Mr/mm3, xene3o — 5 mr/am°; aMMOHMHHEI a30T — 3
Mr/mmS; HUTPATHBINA a30T — 5 mr/ame.

10. PaccumTaiite ymep6d BOJIHOMY OOBEKTY HAa OCHOBAHHMH COOTBETCTBYIOIIETO IMYHKTa
metoauku. Ha teppuropun ropona Kemeposo B Hos6pe 2017 r. npeanpusatue npousseno copoc
CTOYHBIX BOA B p. ToMb C TMPEBBIIICHUEM MPEIEIbHO JIOMYCTUMBIX KOHIEHTpPALUH
3arpsI3HAIONIMX — BEIIECTB. Mepbl 10 JIMKBHJALMM ~ 3arpsA3HEHUST HE  MPUHUMAIIUCH.
MHTeHCHBHOCTH cOpoca cTOUHBIX BOA cocTaBua 10 M° B wac. ITpomoikuTensHoCTh copoca — 4
yaca. KoHIIeHTpaluy 3arps3HSIONIMX BEIIECTB B CTOYHBIX BOJAX: B3BCIICHHBIC BeliecTBa — 23,6
mr/mmS; HeTenpoayKTsl — 5,4 mr/mv; xene3o — 22 mr/am°; aMMOHUMIHBIH a30T — 16 mr/aM>;
HUTPATHBI a30T — 25 mr/am°. KoHIeHTpamus 3arps3HSIONMX BEIIECTB B BOJONPHUEMHHKE,
UCXOJS U3 KOTOPOH MPEINPHUSITHIO YCTAaHOBJICH pa3pelleHHbIH cOPOC, COCTaBHIIA: B3BEIICHHEIC
BemectBa — 10,0 mr/nm®; Hedth — 0,05 Mr/mM3, xene3o — 5 mr/amM°; aMMOHMHHEI a30T — 3
Mr/mmS; HUTPATHBINA a30T — 5 mr/ame.

11. PaccuuTaiitTe ymepd BOJHOMY OOBEKTY HAa OCHOBAaHHMHM COOTBETCTBYIOIIETO IMyHKTa
meToauku. Ha Tepputopun ropoga Upkyrcka B HosOpe 2016 r. npeAnpusTHe Mpou3Besio cOpoc
CTOYHBIX BOA B p. AHrapa ¢ TMpPEBBIIICHUEM TPEIEIbHO TOMYCTUMBIX KOHIEHTpAIU
3arps3HAIMMX  BemlecTB. Mepbl 1O  JHMKBUJAIMH  3arps3HEHUS HE TMPUHUMAIIUCH.
MHTEeHCHBHOCTH cOpoca CTOYHEIX BOA cocTaBua 12 M° B gac. IIpomomknTensHOCTE copoca — 3
yaca. KoHIIEHTpaIiu 3arps3HAIONIMX BEIIECTB B CTOYHBIX BOJIAX: B3BEIICHHBIE BemecTBa — 15,6
Mr/mmS; HedrenpoaykTsl — 4,4 Mr/mve; kene3o — 18 Mr/mM°; aMMOHHMIHBIH a30T — 12 Mr/ame;
HUTPATHBIA a30T — 18 mr/am°. KoHIEHTpamus 3arps3HAIONINX BEMIECTB B BOAONPHEMHHKE,
UCXOS U3 KOTOPOH MPEANpPHUITHIO YCTAaHOBJICH pa3pelleHHbI cOpoc, COCTaBuiia: B3BEIICHHbIE
BemectBa — 10,0 mr/ams; HedpTh — 0,05 Mr/mm3, xeneso — 5 mr/am®; aMMoHHMIHEI a3zoT — 3
mr/mmS; HUTpaATHBINA a30T — 5 mr/ame.

12. PaccuuTaiitTe ymepOd BOJHOMY OOBEKTY HAa OCHOBAaHMHM COOTBETCTBYIOIIETO ITyHKTa
metoauku. Ha teppuropun ropona HoBoky3nenka B HosiOpe 2017 r. mpeanpusTie Mpou3Beso
cOpoc CTOYHBIX BOJ B p. TOMB C MPEBBINICHUEM MPEACITHLHO IOMYCTHMBIX KOHIIEHTPAINH
3arpsI3HSAIONIMX ~ BEMIECTB. Mepbl 10  JIMKBUJAIMHM  3arpsS3HCHHS HE  NPUHUMAIINCK.
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MHTEeHCHBHOCTH cOpoca CTOUHBEIX BOA cocTaBua 10 M° B wac. IIpomomknTenpHOCTE copoca — 5
yacoB. KoHIEHTpanuu 3arps3HSIONIMX BEIIECTB B CTOYHBIX BOJAX: B3BELICHHBIC BELIECTBA —
23.6 mr/am>; HEePTENPOAYKTH — 5,4 mr/nme; xkene3o — 21 mr/nm®; ammonuitabiil asor — 13,5
Mr/nM®; HuTpaTHbi azor — 18,3 wmr/am®. KonmeHTpamus 3arpsA3HAIONMX BEIIECTB B
BOJIONIPHEMHHKE, WCXOJIsS W3 KOTOPOW TPEANPUATHIO YCTAaHOBIICH pa3pelieHHbI cOpoc,
cocTaBmiIa: B3BelIeHHBbIE BemiectBa — 10,0 Mr/ams; Hedptp — 0,05 mr/oM3, xene3o — 5 Mr/ams;
AaMMOHUUHBINA a30T — 3 Ml"/,I[MB; HUTPATHBIN a30T — 5 mr/ame.

13. Paccumnraiite ymepO BOJHOMY OOBEKTY Ha OCHOBAHHMH COOTBETCTBYIOIIETO IYHKTA
Meroauku. Ha teppuropum ropoaa Yccypuiicka B HOsO0pe 2017 T. mpennpustue Mpou3BEIO
cOpoc cTrouHblX Boa B p. KomapoBka ¢ mpeBbIllIEHUEM MPEIEIbHO JTOMYCTUMBIX KOHIIEHTpALUN
3arps3HAIONIMX  BEHIECTB. Mepbl MO  JMKBUAALMHM  3arps3HEHUsT HE MPUHUMAIIUCH.
MHTeHCHBHOCTH cOpoca cTOYHBIX BoA cocTaBmia 80 M° B uac. [IpomomkuTensHOCTh copoca — 2
yaca. KoHIleHTpaluu 3arpsi3HAIONIMX BEIIECTB B CTOYHBIX BOJAX: B3BEIICHHBIC BEIIECTBA —
150,1 mr/am%; HedrenpomykTsl — 30,2 Mr/mm; xkene3o — 20 mr/am°; aMMOHMIAHBIA a3oT — 11
mr/mm3;  HETpaTHBI azor — 12 wmr/mMC. KoHneHTpanusi 3arps3HSAOMNAX BEHIECTB B
BOJIONIPUEMHHKE, HUCXOAS W3 KOTOPOM MPEeANpHUSITHIO YCTaHOBIEH pa3pelieHHbIH cOpoc
cocTaBuJIa: B3BelIeHHBIE BemiecTBa — 10,0 Mr/L[M3; Hedptp — 0,05 Mr/z[M3, Keynezo — 5 Mr/ame;
AMMOHUHBIH a30T — 3 Mr/aM>; HUTPATHBINA a30T — 5 Mr/ M.

14. PaccuuraiiTe ynepO BOJHOMY OOBEKTY Ha OCHOBAaHMHM COOTBETCTBYIOIIETO ITYHKTA
meroauku. Ha Tteppuropun ropona HoBocubupcka B HosiOpe 2018 r. mpeanpusitue mpou3Beino
copoc crounblx Boa B p. OOb ¢ MpeBBINICHUEM MPEIEIHHO JIOMYCTUMBIX KOHIICHTPAIIUH
3arpsI3HAIONIMX — BEIIECTB. Mephl 10  JIMKBUJALMKM  3arps3HEHUsT HE  MPUHUMAIIKCH.
MHTEHCHBHOCTB cOpoca CTOYHBIX Boj cocTaBmia 120 M3 B wac. ITpomomkuTesHOCTH cOpoca — 3
yaca. KoHIIEHTpamuu 3arps3HSIONIMX BEIISCTB B CTOYHBIX BOJAX: B3BEIICHHBIC BEIIECTBA —
240,1 mr/mm3; HedTenpoaykTel — 43,2 mr/mv®; xkene3o — 25 mr/nm°; aMmMoHmiTHBIH a30T — 20
mr/mm3;  HETpaTHBI a30oT — 16 wmr/mMC. KoHneHTpanus 3arps3HSAOMAX BEIIESCTB B
BOJIOTIPUEMHHKE, HCXOAS M3 KOTOPOW TMPEANPUATUIO YCTAHOBJIEH pa3pelIeHHbI cOpoc
cocTaBmya: B3BemeHHbIe BemecTBa — 10,0 mr/am>; HedTs — 0,05 Mr/aM°, keme3o — 5 Mr/ams;
AMMOHUHBIH a30T — 3 Mr/aM>; HUTPATHBIN a30T — 5 mr/ame.

15. Paccumuraiite ymepOd BOJHOMY OOBEKTY Ha OCHOBAHHMH COOTBETCTBYIOIIETO IMYHKTA
metonuku. Ha Tepputopun ropoga bupobumxan B HosOpe 2018 r. mpeampusiTie MpoU3BEIO
cOpoc cTOUHBIX BOA B p. bupa c mpeBblieHHeM mpeneabHO IOMYCTHMBIX KOHIIEHTPAIUN
3arps3HAIMMX  BemlecTB. Mepbl 1O  JMKBUJAIMH  3arps3HEHUS HE TMPUHUMAIIUCH.
HTeHCHBHOCTH cOpoca CTOYHBIX BoJ cocTaBuia 110 M B uac. ITpofomKHTENBHOCTE cOpoca —
1,5 vaca. KonneHTpanun 3arps3HsOMNUX BEIIECTB B CTOYHBIX BOJAX: B3BEIICHHBIC BEIECTBA —
150,1 mr/mms; HedrenpoaykTsl — 30,2 mr/mm; skene3o — 25 mr/aM>; aMMOHHMITHBIH a30T — 8
Mr/mmS; HUTpaTHBIM azor — 12 mr/ame. KonueHtpanuus 3arpg3HMOIIMX BEIIECTB B
BOJIOTIPUEMHHKE, HCXOAS W3 KOTOPOW TPEANPUATHIO YCTAHOBJIEH pa3pelIeHHBId CcOpoc
COCTaBMWJIa: B3BelIeHHbIE BemiecTBa — 10,0 MI‘/,Z[M?’; Hepts — 0,05 MI‘/I[MS, xene3o — 5 mr/omS:
aMMOHHUMHBIHN a30T — 3 MP/I[M3; HUTPATHBIN a30T — 5 MF/,Z[M?’.

PACYET YUIEPFA JIECAM
Tepmunbl «ymep6» (9KOJOTHUECKHUH yiiepO, SIKOHOMHUECKHH yiiepO OT 3arps3HEHUs U
T.I.) U «Bped» (MPUUYMHEHHBIH KOMY-THMOO WIM 4YeMy-ITn0o, HalpuMmep, 3I0pOBBIO MU
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MMYILECTBY T'paXk/laH) UCIOJIb3YIOT B HOPMAaTUBHO-TIPABOBBIX U METOAMYECKHUX TOKYMEHTaX Jis
0003HaueHMsI ~ HETaTHBHBIX  IIOCIEACTBUH  BO3JCUCTBUS  JEATEIBHOCTH  OpraHU3alui
(mpennpusTUii) Ha OKPYKAIOILYIO CPEy.

B 3akoHOIaTeNpHBIX aKTax OOBIYHO HCIIOJB3YETCS TEPMHUH «BpPEI», @ TEPMHH «yLIepO»
YIOMHUHAETCS JIMIIb B KOHTEKCTE U3JI0KEHUs MPpaBoBbIX HOpM. B @3 «O6 oxpaHe okpyxaroiei
cpeap» Ne 7 ot 10 suBaps 2002 roma maHoO ompenesieHHEe BpeAa OKpYKalollled cpelie Kak
HEraTUBHOTO M3MEHEHUS OKPY’XKAIoIeH Cpelbl B pe3ysibTaTe €€ 3arpsi3HEHUs, MOBJEKIIero 3a
co00i1 lerpafanuio eCTeCTBEHHBIX IKOJIOTUYECKUX CUCTEM U UCTOILIEHUE TPUPOTHBIX PECYPCOB.

DKOJIOTHYECKUH yIiep0 — 3TO Bpel, HAHECEHHBINH OKpYKarollel cpesie, BhIpaKCHHBIN B
HaTYpaJIbHBIX €IMHULAX W3MEPEHMs, HalpuUMep, KOJMWYECTBO 3arpsA3HSIOLUIMX BEILECTB,
MOTAJAIONIUNX B OKPYXKAIOUIYIO CPedy; KOJIMYECTBO OE3BO3BPATHO HCHOJIB3YEMBIX MPUPOIHBIX
pecypcoB u T.1.  (HUrommu H.B., 2001; Yybykos I'.B., 2006; BeBapen A. /1., 2007).

DKosorndyeckuii ymepO MPUHATO BBIPAXKATh B JICHE)KHOM BBIPAKEHHH, TAaKUM 00pa3oM,
CUHOHUMUYHBIM TOHSITUEM SIBJISIETCSI SKOHOMUYECKUH yuiepO OT HEraTMBHOTO BO3JCHCTBHUS Ha
OKPYXKAIOIIYI0 Cpeny.

[Ton skOHOMHYECKHM YIIEpOOM OT 3arpsi3HEHUs OKpY’Kalolled cpelbl MOHUMAaeTcs
JNEHEe)KHasd OLEHKa (aKTUYECKMX M BO3MOXHBIX YOBITKOB (IIOTE€Ph), OOYCIOBIEHHBIX
BO3JICUCTBUEM 3arpsi3HCHHUSL.

CymecTByIOT (enepanbHble, perHOHAIBHBIE H OTPACIECBbIE METOJUKH pacueTa ymiepoa
pa3IMYHBIM KOMITOHEHTaM OKpy>karomiei cpensl. K ¢enepanbHbIM MeTOqMKaM pacyera ymepoa
OMOJIOTHYECKUM pecypcaM OTHOCHUTCS, Harpumep, «MeToauka HCYHCIEHHUS pa3Mepa Bpela,
MPUYNHEHHOTO 00BEKTaM KHUBOTHOTO MUPa, 3aHeceHHbIM B KpacHyto kHury P®, a Tak:xe UHBIM
00BEKTaM XKUBOTHOTO MHpPA, HE OTHOCSIIUMCS K OOBEKTaM OXOTHI U PHIOOJIOBCTBA U CpPEe MX
obutanus» (IIpukaz MIIP u O P® ot 28.04.2008 r. Ne 107).

K permnonanabHbIM OTHOCUTCS, HAIPUMeEp, «MeToauKa UCUUCTICHHS pa3Mepa BO3MEICHUS
Bpe/a, MPUYMHEHHOTO IOPUINYECKUMH U (PU3NYECKUMHU JINLIaMU HE3aKOHHBIM YHUYTOXXCHHUEM U
MOBPEXJACHUEM €CTECTBEHHBIX MECT OOMTaHHSA OOBEKTOB >KMBOTHOTO M PAcTUTEIBLHOTO MHpa
[Tepmckoro kpash» (B HacTosee BpeMsl He AeicTByeT). «BpemeHHast MeToauKa OolleHKH yuiepoa,
BO3MOXXHOTO BCJICJICTBHE aBapuUu TUApPOTeXHUYEeckoro coopyxenus» (Pl 153-34.2-002-01
MunuctepcrBa 3HepreTuku P®) siBnsieTcst oTpacieBoil.

AHTpornoreHHasi Harpy3ka Ha JIeCHOH ()OHJI HEYKJIOHHO BO3pacTaeT, M03TOMY BO3HMKJIA
HEOO0XOIMMOCTh B ONpEAEICHUN pa3MepoB yliepda OT Jerpajanuu JiecoB. TakChl U METOJUKU
WCYMCIICHUS pa3Mepa Bpelda, IPUYMHEHHOTO JiecaM BCJICACTBUE HApyLIEHUS JIECHOTO
3aKOHOJATENbCTBA, B cOOTBETCTBUU ¢ JlecHbIM KozekcoM Poccuiickoit ®@enepanun (crates 100),
yTBepxkaarorcs [IpaBurensctBoM Poccutickon @enepanyu.

B cootBerctBuu ¢ [locranoBnenuem IlpaButensctBa Poccuiickoit @enepanuu ot 8 mas
2007 r. Ne 273 «O6 ucuucineHuu pasmepa Bpeaa, IPUUUHEHHOIO JIecaM BCIIEJICTBUE HAPYILIEHUS
JIECHOTO 3aKOHOJaTeNbCTBa» (B peal. [locranosnenwnii [IpaButensctBa PO ot 11.10.2014 Ne 1038
u [locranoBnennem Koncturynnonnoro Cyna P® or 02.06.2015 Ne 12-IT) BBeneHa B aelictBue
«MeroaMKa UCUNCIIEHNS pa3Mepa Bpea, IPUUNHEHHOTO JIecaM BCIIECTBUE HAPYILIEHUS JIECHOTO
3aKOHOJATEIbCTBAY.

B paccmaTpuBaemoit MeToauke B cooTBeTCTBUH ¢ «IlepeuyHeM BUIOB (ITOPOJ) 1EPEBLEB U
KYCTapHHUKOB, 3arOTOBKa JPEBECUHBI KOTOPBIX HE JOMYCKAETCs» OTIEIbHO YCTAHOBIJIEHBI TAKChI
JUTSL ICUUCIICHUS pa3Mepa yuiepOa 1epeBbsiM U KyCTapHHUKaM, 3arOTOBKA APEBECHHBI KOTOPHIX HE
JIOITYCKaeTCsl.
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K nepeBbsiM, 3aroroBka KOTOPBIX 3alpelieHa, OTHOCATCS Bcero 52 Buma: Oepesa
kapenbckas — Betula pendula Roth var. carelica (Merckl.) Hamet-Ahti.; Bumins (Bce BHIbI poja
Bumns) — Cerasus Mill.; ny6 3yOuatseiit — Quercus dentata Thunb.; kieH J105KHOIIIIATaHOBBIH,
v Oeneiii (siBop) — Acer pseudoplatanus L.; moxokeBenbHUK BoHIOUHi — Juniperus foetidissima
Willd.; opex manpwkypckuii — Juglans mandshurica Maxim.; nuxrta rpanuno3sas — Abies gracilis
Kom.; Cocua memoBass — Pinus sylvestris L. var. cretacea Kalenicz. ex Kom.; xypma
obbikHOBeHHas1 — Diospyros lotus L.; s6mons (Bce Buabl poaa SA6mons) — Malus Mill.; sicenp
HIEPCTUCTHIN, ssceHb 3ubonbaa — Fraxinus lanuginose Koidz. (Fraxinus sieboldiana auct.) u mp.
3amnpelnieHa 3aroToBKa TaKKe IIECTH BUIOB KyCTapHHKOB: JKHMOJIOCTh ToimaveBa — Lonicera
tolmatchevii Pojark., xamuna Paiita — Viburnum wrightii Miqg., kinekauka konxuuckas —
Staphylea colchica Stev.

Hcuncnenue pasmepa Bpeaa, IPUIMHEHHOT'O JIECAM, B TOM YHUCIIE JIECHBIM HACAXICHUSAM,
BKIIIOUAET B ce0s1 pacueT yiiepoa u yInymeHHONW BBITOIbI.

IIpu pacuere pa3mepa ymepba JecaM BCIEICTBUE BO3JCUCTBUS CTOYHBIX BOJ,
XUMHUYECKHX, DPAJUOAKTHUBHBIX M JAPYTUX BPEIHBIX BEIIECTB, OTXOJOB IPOM3BOJACTBA U
noTpebiieHusi, BBOJA B OKCIUTyaTallUl0 MPOU3BOJCTBEHHBIX OOBEKTOB 0€3 YCTPOMCTB,
MPEeIOTBPALIAIONINX BpPEAHOE BO3JCUCTBUE, JIECHBIX TMOXKApOB (BO3HUKIIUX B pe3yibTare
MO/DKOTA TN HEOPEKHOTO OOpalieHus ¢ OTHEM), B COCTaB ymiepOa BKIIFOYAIOTCS PACXOJIBI,
CBS3aHHbIE C NPHUBEIECHUEM COOTBETCTBYIOIIEH TEPPUTOPUU B COCTOSIHUE, MPUTOJHOE IS
JAIbHEWIIET0 HCIIONIb30BAHUS. BKIIIOUAlOTCS pacxofbl, CBSI3aHHbIE C TYLIEHHEM JIECHBIX
nokapoB. Pa3zmep yuiep6a MokeT ObITh pacCUMTaH MCXOJI U3 3aTpaT Ha BhIpAIIMBAHUE CESHIIEB
U CAKEHIEB, CO3JaHUE JICCOCEMEHHBIX M MATOYHBIX IUIAHTAIMH, OYUCTKY TEPPUTOPUH,
W3TOTOBJICHHE M YCTAHOBKY JIECOYCTPOUTEIBHBIX U JIECOXO3SIICTBEHHBIX 3HAKOB, YCTPaHEHUE
MOBPEXKACHUM JIeCHOM aoporu. B sToM ciiydae NPUMEHSIOTCS NEHCTBYIOIIME HAa MOMEHT
COBEpIICHHsI TPAaBOHAPYILICHUS IIEHbl U HOPMATHUBBI 3aTpaT.

B cnyuae, ecnu B COOTBETCTBUHU C TaKCaMHU pa3Mmep yiiepda MCUUCIAETCS, UCXOIS U3
CTaBOK IUIaThl 3a €AMHMILy OO0beMa JIECHBIX PECypCOB, NPHUMEHSIOTCS CTaBKU IUIATHI,
ycranoBieHHbIe [IpaBurenscTBoM Poccuiickoit denepanuu, opranamu rocy1apCTBEHHON BIIACTH
cyobekToB Poccuiickoit denepanny, opraHamMu MECTHOTO CaMOYIIpaBJI€HMs] B Ipejaenax HX
MOJITHOMOYHH, OMpPENENIEHHbIX B COOTBETCTBUU cO cTaThsiMu &1-84 JlecHoro konekca PD B
OTHOLICHUH BBIBO3KM JpEBECHUHBI Ha paccrosHue 10 10 kM. B mocnenyromeM, mpu pacuere
CTOMMOCTb JpPEBECMHBI B COOTBETCTBUM C METOAMKONM YMHOXAaeTCcsl Ha MOBBIIIAIOLIIUN
kodd¢unment. Hampumep, ymepd, NPUYMHEHHBI HE3aKOHHBIM YHUYTOXKCHHEM WU
HOBPEXJCHUEM J0 CTETEHU MpPEKpallleHUs] pocTa JAEpeBhEB XBOMHBIX MOPOJ JUAMETpoM Ooiiee
12 cM U nepeBbeB JUCTBEHHBIX MOPOJ C AUaMeTpoM cTBosia 16 cm u Gonee, cocrasiser 50-
KpaTHY!O CTOMMOCTb JPEBECUHBI MO CTaBKaM IUIAThl 3a €IMHUIY 00beMa JIECHBIX PECypCOB.
VYuiep6, NpUYMHEHHBIH HE3aKOHHBIM MOBPEXIACHHEM (HE 10 CTENEHM NpEeKpalleHHsl pocTa)
JIEPEBbEB XBOMHBIX MOPOJA AUAMETPOM CTBoJIa 12 cM u OoJiee M JEpEeBbEB JTUCTBEHHBIX MOPOJ C
IraMeTpoM ctBosia 16 cMm u Gosee cocrapisier 10-KpaTHYIO CTOMMOCTB JIPEBECHUHBI IO CTaBKaM
IaTel 3a eIuHMIy oObema. B ciydae ecnm B COOTBETCTBMM C TaKcaMu pasMmep yuiepoa
UCUHUCIIACTCS UCXOMAS U3 CTAaBOK IUIATHI 3a €AMHUIYy 00beMa JIECHBIX PECypCOB, NMPUMEHSIOTCS
CTaBKM Iu1aThl, ycraHoBieHHbIe [IpaButensctBom Poccuiickoit @enepanuu. [lpu ucuucienun
CTOMMOCTH JPEBECUHBI pa3/ieJieHHe €€ Ha JIEJOBYIO U JPOBAHYI0 HE Mpou3BoauTcsi. B sTom
cllydae MpHUMEHsIeTCsl CTaBKa IJIaThl, YCTAHOBJICHHas B OTHOIICHUU JEJIOBOM JPEBECHHBI
cpenHel kpymHocTu. Pasmep ymiep6a UCUHUCIISIETCs C TOYHOCTHIO 70 1 pyOss.
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B P® cymecrByer Trpamamus JI€COB B 3aBUCUMOCTH OT BBINOJHAEMOM UMHU
npupogooxpanHoi gpyHkiuu. K 3ammraeiM necam, cornacHo Jlecnomy koaekcy PO (Ne 200-03
ot 4 nexabpst 2006 roga), OTHOCITCS T€, KOTOPBIC TMOJICKAT OCBOCHHIO B IEJISIX COXPAHEHUS
cpenoo0pas3yroX, BOJAOOXPAHHBIX, 3AIIUTHBIX, CAHUTAPHO-TUTUEHUYECKHUX, 0310POBUTEIBHBIX
U UHBIX MOJIE3HBIX (PYHKIUN. BMecTe ¢ TeM I0mycKaeTcs UX MCIOJIb30BAaHHUE MPH YCIOBUH, €CIIU
OHO COBMECTHMO C 1I€JIEBbIM Ha3HAYEHUEM 3aLUTHBIX JIECOB U BBINOJIHAEMBIMU MU M1OJIE3HBIMU
GyHkuuAMu. OnpenensoTcs ClIeIyole KaTeropuu 3allUTHIX JIECOB C YYE€TOM OCOOEHHOCTEN
UX IIPAaBOBOTO PEXKUMA:

1) neca, pacrosio;keHHbIE Ha 0000 OXPaHSIEMbIX PUPOAHBIX TEPPUTOPHSIX;

2) neca, pacrojoKEeHHbIE B BOJOOXPAHHBIX 30HAX;

3) neca, BBIMONHSIONIME (DYHKIIMU 3aIIUTHI TPUPOIHBIX U HHBIX OOBEKTOB!

— Jleca, PACIONIOKEHHBIE B IEPBOM M BTOPOM IOSicCaX 30H CAaHUTAPHOM OXpaHbI
MCTOYHUKOB MTUTHEBOTO U XO3IHCTBEHHOOBITOBOTO BOJIOCHA0KEHUS;

— 3aIIUTHBIE TOJOCHI JIECOB, PACIIOJIOKEHHBIE BAOJb JKEJIE3HOIOPOKHBIX IyTeH 001Iero
HOJIb30BaHus, (eiepaJbHbIX aBTOMOOMJIBHBIX JOPOI OOLIEro IO0JIb30BAaHMsI, aBTOMOOMIBHBIX
Jopor oOWIero MOJb30BaHUSA, HAXOIAIUXCA B COOCTBEHHOCTH CcyOBekTOB Poccuiickoii
®enepanuu;

— 3eJIEHBIE H JIECOTIAPKOBBIE 30HHI,

— TOpOJICKHE JIeCa;

— Jleca, pacHoJIOKEHHbIE B IIEPBOM, BTOPOM M TPETbEW 30HAX OKPYIrOB CAHUTAPHOMN
(TOpHO-CaHUTAPHOI) OXpaHbI JIEYeOHO03T0POBUTEIBHBIX MECTHOCTEH U KYPOPTOB;

4) 1IeHHBIC JIeca:

— roCy/1apCTBEHHbBIE 3AILUTHBIC JIECHBIE T1OJIOCHI;

— IPOTUBO3PO3UOHHBIE JIECa;

— Jleca, PAcIOIOKEHHbIE B IIyCTHIHHBIX, OTYIYCTBIHHBIX, JECOCTEIHBIX, JIECOTYHIPOBBIX
30HaXx, CTEMsX, ropax;

— Jieca, IMEIOIIIe HayYHOE WIIM MCTOPUIECKOE 3HAYCHHE;

— OpPEXOBO-TIPOMBICIIOBBIEC 30HBI;

— JIECHBIE TIJI0ZI0BbIE HACAKICHUS;

— JIGHTOYHBIE OOpBHI;

— 3aMpPEeTHBIE MOJIOCHI JIECOB, PACIIONI0KEHHBIE BAOJIb BOAHBIX OOBEKTOB;

— HEpPECTOOXPaHHbIE MOJIOCHI JIECOB.

K 0c060 3a1IuTHBIM Y4acTKaM JIECOB OTHOCSTCS:

— Oepero3aniTHble, MOYBO3AIIUTHBIE YYAaCTKU JIECOB, PACHOJOXKEHHBIX BIOJb BOIHBIX
00BEKTOB, CKIIOHOB OBParos;

— ONYIIKH JIECOB, TPAaHUYAIIHE ¢ O€3TIECHBIMH MTPOCTPAHCTBAMH;

— JIeCOCEeMEHHBIE IIJIAHTAIlUH, TTOCTOSHHBIC JIECCOCEMEHHBIC YYaCTKH M JPyTrue OOBEKTHI
JIECHOTO CEMEHOBO/ICTBA;

— 3aI0BE/IHbIE JIECHBIE YUaCTKH;

— YYaCTKH JIECOB C HATMYUEM PEIHUKTOBBIX U SHIEMHUYHBIX pACTEHUH;

— MecTa OOMTaHUS PEIKUX W HaAXOIAIIMXCS TIOJA Yrpo30il MCYE3HOBEHUS JUKUX
KUBOTHBIX;

— Ipyrue 0co00 3alUTHEIE YIaCTKH JIECOB.

Oco00 3ammMTHBIE YYacTKH JIECOB MOTYT OBITh BBIJENIEHBI B 3alIMTHBHIX Jiecax,
OKCIUTYyaTaIMOHHBIX JIECaX U PE3EPBHBIX JIECaX.
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B 3ammrTHBIX Jecax M Ha 0co0O 3AIMTHBIX Yy4YacTKax JIECOB 3alpelaercs
OCYILIECTBJICHUE JIEATEIbHOCTH, HECOBMECTUMOW C MX IIEJIEBBIM HAa3HAUYEHUEM M IOJIE3HBIMU
byHKIISIMU.

OTHeceHHe JIeCOB K 3alIUTHBIM JIECAM U BBIJICJIEHUE 0CO00 3alUTHBIX YUYACTKOB JIECOB, U
YCTAaHOBJIEHUE MX TIPAaHULl OCYLIECTBIIIOTCS OpPraHaMu I'OCYJapCTBEHHOW BIJIACTH, OpraHaMu
MECTHOT'O CaMOYIIPABJICHHUS B IIpeieax UX MOJIHOMOYUH.

OcoOblil cTaTyCc HMMEIOT Jieca, PpACIOJOXKEHHblE B TpaHUIAX 0co00 OXpaHsAeMbIX
npupoaueix Tepputopuii (OOIIT). B coorBercTtBum ¢ JlecHbiM komekcom P® k mecam,
pAcIIONIOKEHHBIM Ha 0CO00 OXpaHSAEMbIX IMPUPOAHBIX TEPPUTOPUAX, OTHOCATCS Jeca,
pacrosI0XKEeHHbIE HAa TEPPUTOPUSIX TOCYIaPCTBEHHBIX IPUPOAHBIX 3all0BEJHUKOB, HALIUOHAJIBHBIX
[IapKOB, PUPOJHBIX NAPKOB, NAMATHUKOB IIPUPOABI, TOCYIaPCTBEHHBIX PUPOJHBIX 3aKa3HUKOB
U WHBIX YCTAHOBICHHBIX (eAepaTbHbIMH 3aKOHAMH 0C000 OXpaHSIEMBIX HPUPOIHBIX
TEPPUTOPUSIX.

B 3aBucuMocTH OT TOro, Kakyro MPpUPOIOOXPaHHYIO (DYHKIIMIO BBIIOJIHSET y4acTOK Jeca,
KaKOB €ro cTaTyc, pa3mep yuiepoa, HICUMCICHHbIN B COOTBETCTBUU C TAKCaAMH, YBEIMUNUBACTCS:

— B 2 pasa, €CJIM HapyllIECHUE JIECHOTO 3aKOHOAATEIbCTBA COBEPLICHO B 3aILUTHBIX JIecax
(3a uCKIIIOYEHUEM 0c000 oxpaHseMbIX IpupoHbIX TeppuTopuil — OOIIT) 1 Ha 0co00 3aUTHBIX
y4acTKax 3KCIUTyaTallMOHHBIX JiecoB (O3VY);

— B 3 pasa, ecii HapyIlIeHUE JIECHOTO 3aKOHOIaTEJIbCTBA COBEPLIEHO HA 0CO00 3alIUTHBIX
y4acTKax 3alIUTHBIX JIECOB (32 UCKIIOYEHUEM 0CO00 OXpaHIEMbIX IPUPOIHBIX TEPPUTOPUIL);

— B 5 pa3, eciu HapylleHUEe JIECHOIO 3aKOHOJATEJIbCTBA COBEPILIEHO Ha 0co00
OXpaHsAEMBbIX MPUPOAHBIX TEPPUTOPUSAX. B COOTBETCTBHM C METOAMKON MOXeET OBbITh OLIEHEH
yiep0 He TOJNBKO JepeBbsIM M KyCTapHHKaM, HO M HEAPEBECHBIM pecypcaM U O00beKTaM
(MypaBeliHMKHM, TOuYBBl W J1p.). Hampumep, cymma ymepba secam OT CaMOBOJBHOIO
YHUYTOXKEHHUS WIK [TOPYU ITOYB COCTABISIET 4-KpaTHYIO HauOOBIIYIO CTaBKY IUIAThI 332 €AMHUILY
o0beMa JpeBecHHbl INpeoliajaroliell OCHOBHOH JecooOpa3symomeil mopoabl B CyObekTe
Poccniickoit ®enepanmy 3a KaxAbld KBagpPATHBIM METpP CHATOM, YHHMUYTOXKCHHOW WIIU
WCTIOPYEHHOW MMOYBBI.

Pacuer ymep0a JiecaM oT He3aKOHHOI pyOKH
3AJAHUA IJ151 BBIITIOJIHEHU A

Ha teppuropun necHuuectBa B KpacHonmapckoM Kkpae Oblla HpoBeleHa He3aKOHHas
pyOoka. Ha yuwacTke mnpouspacTaiu cCleIyroliie BHUAbI JAepeBbeB (B CKOOKax 0003HAYEHBI
MHJIEKCHI MTOPOJI 1I€PEBbEB, MPUHATHIE B JIECHOM Takcaluu): 1y0 HU3KOCTBOJIbHBIA MYHIMCTBINA
(Hdum), cocna nunynackas (Cmi), rpad Boctounbsiit (I'p), sicenb oObikHOBeHHBIN (10). CocHa
nunysackas (Pinus brutia var. pityusa (STEVEN) SILBA), 3anecena B KpacHyio KHHUTY
Poccuiickoit ®enepanuu (Il xareropus craryca penkoctu). B coorBerctBuu ¢ denepanibHbiM
3akoHOM «0O0 oxpaHe okpyxXkaromen cpenb» (ctarbst 60), pacTeHus, >KUBOTHbIE W ApYyTUe
OpraHM3MBbl, OTHOCSIIMECS K BUJAaM, 3aHECEHHBIM B KpacHble KHUIH, ITOBCEMECTHO MOJUIEKAT
U3BATUIO M3 XO3SICTBEHHOIO HCIIOJIb30BAHUA. 3alpeuiacTcsl AESITEIbHOCTb, BeAyllas K
COKPAILEHUIO YMCIEHHOCTU TUX PACTEHUH, KMBOTHBIX U APYTUX OPraHU3MOB U yXYZAIIAOLIAs
Cpeay uX OOMTaHusl.

[Inoumany BBIIENOB, MOPOJIHBIM COCTaB M 3amac JPEBECHHBI B3AThl M3 Marepuanos
necoycrtpoiictBa. [lmomanu BeIpyOOK oOIpeseNneHsl B XOJ€ HaTypHBIX oOcienoBanuil. O0bem
BBIpYOJIEHHOM JpPEBECHHBI MO MOPOAAM B KaXKIOM BBIJEJIE€ PACCUUTAH IIyTEM OIpeAesieHus
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3amaca Ha 1 ra 1o mopojam ¥ yMHOXKEHHsI €r0 Ha IUIOIIaAb, BEIPYOJICHHYIO B KaXKJIOM BBIJEIIC.
CoOOTHOILICHHE 3aITacoB MO MOPOJaM COOTBETCTBYET COOTHOIICHHUIO 3aIllacOB B TaKCAIMOHHOM
onucanu (tabmuua 1).

Tabmuua 1 — Jlannsie as pacuera oobemMa BEIPYOJICHHOM IpeBECHHBI

Breigen | [Inomane, ra | Iloponusl 3anac O0BeM BBIPYOICHHOM
i cocTas IPEBECUHBI, | JPEBECHHEI IO IIOPOAAM, M°
M
Fp I[Hn Cm{ So
o g o g
2 > = =
15 8,9 4,6 & IMiom 258,9
2 Cuy
17 54 1,7 9 Min 187,9
15,
19 2,1 11 8T 190,7
2 Cuy
21 104 |59 5 Hun 2249
3T,
2 5,
23 19 19 10 S, 170,7
Cymma

1. Ucnonp3ys nanubie 00 00I1eM 3amace ApeBECHHBI B BbIJENaX, a Takxke Gopmyity Jeca,
paccuuTaiiTe 3amac JpeBECHHBI MO MOpoJaM sl KaxaAoro Bbinena. Ha OCHOBaHUM NaHHBIX O
COOTHOIIEHUHM IUIOMAAX BBIPYOKM K COOTBETCTBYIOLIEH IUIOMIAAM BbIAENA, a TaKkKe
paccuMTaHHBIX 3HAUEHUSX 3araca JAPEBECHUHBI MO MOPOJaM paccuuTaiTe o0beM BhIpYOICHHOU
JIPEeBECUHBI Ha KaKAoM Bbifene. Ompenenute oO0beMbl IPEBECHHBI HE3aKOHHO BBIPYOJIEHHBIX
JIEPEBBEB 10 KAXI0W MOPOJE.

2. PaccuuTaiiTe yiiep0 oT HE3aKOHHOW pyOKH JEpEBhEB, 3aTOTOBKA APEBECUHBI KOTOPHIX
nomyckaercsi B coorBerctBuM ¢ Ilpmkazom Pocnecxoza Ne 513 or 05.12.2011 r. «OO0
yTBepxkaeHun [lepeuns BuIOB (ITOpOJA) JAEPEBBEB U KYCTapHUKOB, 3aroTOBKAa JIPEBECHHBI
KOTOPBIX HE JOmyckaercs». B JaHHOM ciydae K TakuM TOpOJaM OTHOCITCS Ay0
HU3KOCTBOJIbHBIN TymucTeiit ([{Hm), Tpad BocTounslil (I'p) u sicenb 0ObIkHOBeHHBIH (S0). Jlns
pacueta HEOOXOAMMO BOCMONb30BaThcsi CTaBKaMu IUTAThl 32 €IUHUIYY OObeMa JPEBECHHBI
JIECHBIX HaCaXJeHUH (OCHOBHBIE MOPOJIbI), YTBEPKIACHHBIMU MOCTaHOBIeHHEM [IpaBuTenscTBa
Poccuiickoit ®eneparuu ot 22 mast 2007 . Ne 310. B cOOTBETCTBUY € TAaHHBIM TTOCTAHOBJICHUEM
CTOMMOCTbH JEJIOBOM JIpeBECHHBI cpeiHel KpynHocTu B KpacHomapckoM Kpae cocTaBleT: JUIs
ny6a u scens — 656,1 py6./m° , mnst rpaba — 43,74 py6./m>. PacueT HEOOXOMMMO TIPOBECTH IS
KaXKJIOM BBIIIENEPEUNCIEHHON TOpoasl jgepeBa. CKOPPEKTUPYUTE pacyeThl € IMOMOIIBIO
COOTBETCTBYIOIIEro Koddduimenta nnpasaaun. B coorBerctBun ¢ @3 Poccuiickoit deaeparuu
ot 13 mexabps 2010 r. Ne 357-03 «O ¢denepansuom Oromxere Ha 2016 roa ¥ Ha TIIAHOBBIN
nepuos 2017 u 2018 romoB» CTaBKH IJaThl 32 €AMHUIYY 00BbEMa JIPEBECHUHBI, 3ar0TaBIUBACMOM
Ha 3eMJISIX, HAaXOIAIIMXCcs B (eaepatbHON COOCTBEHHOCTH, YCTaHOBIEHHBbIE [IpaBUTENHLCTBOM
Poccuiickoit ®enepanuu B 2007 roay, npumensitorcs B 2018 roay ¢ koapduunentom 1,58.

3. OtnenpHO paccuuTaiTe ymepd OT BBIPYOKH COCHBI MUIYHACKOH. B cOOTBETCTBUU C
[Tpukazom Pocnecxosza «O6 yrBepxkaennu [lepedns BuaoB (Opoa) AEPEeBhEB H KyCTAPHUKOB,
3arOTOBKa JIPEBECUHBI KOTOPBIX He gomyckaercs» ot 05.12.2011 r. Ne 513, cocHa nuiyHackas
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OTHOCHUTCSl K BHJIaM, 3aroTOBKa JPEBECHHBI KOTOpPHIX HE Jomyckaercsi. B coorBercTBUM C
npuioxkeHnneM Ne 2 K mocTaHOBIeHHMIO TpaBuTenscTBa Poccuiickoit @enepamuun  «O0
UCUMCICHUM pa3Mepa BpeAa, IPUUMHEHHOIO JiecaM BCJEJICTBUE HApyLIEHUS JIECHOTO
3akoHonaTenscTBa»y OT 8 Mas 2007 r. Ne 273, ymep® OT HE3aKOHHON BBIPDYOKH JI€pEBHEB,
3aroTOBKAa KOTOPHIX He JoIyckaercs, B KpacHonapckom kpae coctasnser 14562 py6./m> .

4. Cymma ymepba OT CaMOBOJIBHOTO YHUYTOXKEHHSI WIM TOPYM TIOYB COCTABIISET
YEeTBIPEXKPATHYIO HAUOOJIBIIYIO CTABKY IIJIaThI 32 €AMHUILY O0BbeMa JIPeBECUHBI IPeobiagaromien
OCHOBHOM JiecooOpasymlieit B cyobekTe Poccuiickoit denepannu 3a KakIbli KBaJAPAaTHBIA METP
CHATOM, YHWYTOKEHHOM WM HCIOpYeHHOW mnouBbl. B coorBercTBUM cO CrpaBOYHMKOM
JIECOTAKCALIMOHHBIX HOPMAaTHBOB, IPE0OJaJaoNnIel OCHOBHOHM JecooOpasyromen Mmopoaoil B
paccmaTpuBaeMoM cyObekTe (eaepanuu sBiseTcss Oyk. B COOTBETCTBMU € MOCTaHOBICHHEM
[TpaButenscTBa Poccuiickoit @enepanuu ot 22 mast 2007 . Ne 310, HauGomnbIasi cCTaBKa IIaThl
3a equHUIYY 00beMa Oyka B cyOnekte deneparmu 611,46 py6./m® . B pesynpraTe He3akOHHOM
py0Ku 66110 IoBpexkaeHo 0,188 ra (1880 M?) mous.

5. Cymmupyiite ymep0 oObekTaM OKpyxaromiei cpeabl (jiecaMm, TOYBE) U
chopMyIHpyiiTe BBIBOJIBI OTHOCUTENBHO pa3Mepa yiepoa OT He3aKOHHOM BBIPYOKH.

Pacuer ymep0a 0XOTHHYBHMM pecypcam

Jlis ucuMcneHus pasMepa yuiepoa, NPUUMHEHHOTO OXOTHHYBUM pecypcaM BCIEACTBUE
HapylleHusl 3aKkoHojaTelnbcTBa Poccuiickoit @enepanuu B 00JaCTH OXpaHbl OKpY’Karolien
cpensl B 2011 r. MuHuCcTEpCTBOM NPUPOJHBIX peCypcoB pa3padboraHa «MeToIuKa NCUUCIECHUS
pa3mepa Bpena, MPUINHEHHOTO 0XO0THHYbUM pecypcam» (IIpukaz MIIP u D P® ot 8 nexabps
2011 1. Ne 948). [lanHas MeTOAMKAa NPUMEHSETCS HJs MCUMCICHHS pa3Mmepa Bpena,
IPUYMHEHHOTO OXOTHUYBUM PECYpcaM BCIIEICTBUE HECKOIBKUX MTPUYUNH:

— OPSAMOr0 YHUYTOKEHHsI, HE3aKOHHOW J0OBIYM (OTJIOBA, OTCTpEia), B TOM YHUCIE IO
HEOCTOPOKHOCTH;

— HapyIlIEeHUs WIM YHUYTOXKEHHs Cpelbl OOMTaHHS B TOM CIIydae €CIM 3TO IMPHBENO K
ru0eny, BPEMEHHOMY WM TOCTOSHHOMY YXOAY, COKpAIll€HHIO YHCIEHHOCTH, CHUXEHUIO
MPOAYKTUBHOCTHU OTJEJIbHBIX 0COOEH UM MOMyJIALUi BUJIOB Ha JAaHHON TEPPUTOPHH;

— JIOKaJbHOTO pa3pylIeHHs] OOMTaeMbIX JHOO PEeryssipHO HCIOIb3yEMbIX HOp, AyIeEnl
JIEPEBHEB, TOKOB.

Pa3smep Bpema BciieqCTBHE NPSIMOTO YHUUTOXKEHHMS KOHKPETHOTO BHJA OXOTHHUYBUX
pecypcoB ompenensercs Kak MPOU3BEJICHUE YCTAaHOBJIEHHOM roCyJapCTBOM COOTBETCTBYIOIEH
TaKChl, IEPECUETHOTO KO (PUIIMEHTA 1 KOJIMYECTBA YHUUTOKEHHBIX OCOOEH.

IIpu pacuere pa3Mepa BpeAa NpH HApYLICHUHM WM YHUYTOXKEHHM Cpeabl OOUTaHUs
OXOTHMYBUX PECYPCOB YUHUTBHIBACTCS HECKOJIBKO XapaKTEpUCTHK. [IepBoil U3 KOTOPBIX SBIAETCS
XapaKTepUCTHKAa TEPPUTOPHM, B TPAHMIAX KOTOPOM HAHECEH Bpel OXOTHUYBUM pecypcam
BCJIE/ICTBHE HAPYIICHUS WM YHUUTOXKEHHSI CPEeIbl MX OOMTaHUS (TeppUTOpHUS BO3ACHCTBHA).

B 3aBuCcMMOCTM OT HWHTEHCHUBHOCTH HETaTUBHOTO  BO3JEUCTBUS  TEPPUTOPHU
MOJIpa3/ieNigeTcsl Ha HECKOJIBKO BHUJIOB: TEPPUTOPHUS HEOOpaTUMOM TpaHchopMaluy, TEPPUTOPUS
CHUJIBHOTO BO3JICUCTBUS, TEPPUTOPHS CPETHETO BO3ICHCTBHS, TEPPUTOPHUSI CIIA00OTO BO3ICHCTBUSI.
PamxupoBaHue TeppuTOpUIl 1O HMHTEHCUBHOCTH HETAaTUBHOTO BO3ACHCTBHSA OCHOBAaHO Ha
UCCJIEJOBAaHUM JUHAMUKU YUCIEHHOCTU U MPOJLYKTUBHOCTH BUJIOB OXOTHUYBHUX PECYPCOB:

—  TeppUTOpUs  HeoOpaTHUMOM  TpaHCOpPMALMU  XapaKTEepPU3yeTCs  CHHKCHHEM

YUCJIIEHHOCTHU U T'OJIOBOM MPOAYKTUBHOCTH OXOTHUYBMX pecypcoB oT 75 no 100 %;
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— TEPPUTOPHUS CUIBHOTO BO3IECHCTBUS XapaKTEPU3YETCs CHUKEHUEM YHUCIEHHOCTH H
r0JIOBOM IIPOYKTUBHOCTU OXOTHUYBUX pecypcoB oT 50 g0 74,9 %;

— TEPPUTOpPHUS CPEIHETO BO3JCUCTBHUS XapaKTEPU3YETCs CHUKCHHUEM YHUCICHHOCTH U
r0JIOBOM MTPOyKTUBHOCTU OXOTHUYBUX pecypcoB oT 25 10 49,9 %;

— TeppuTopusi c1aboro BO3JACUCTBUS XapaKTEPU3YEeTCS CHUKCHHEM YHCIECHHOCTH U
roJI0OBOM MNPOAYKTUBHOCTH OXOTHHYbUX pecypcoB or 0 mo 24,9 %. B kauectBe BTOpOH
XapaKTePUCTUKHU BBICTYIAET YUCICHHOCTh WM IJIOTHOCTH (IIOKa3aTelb INIOTHOCTH) OXOTHUYBUX
pECYpCOB Ha TEPPUTOPHUH BO3IACHCTBUA.

B kauecTBe TpeThell XapaKTEPUCTUKH HCIONB3YETCS MAOMYCTUMBIH 00beM 100bIun
KKIOr0 BHUJA OXOTHUYBHX PECypCOB HA TEPPUTOPUH, TJI€ YCTAHOBIIEH (DAKT HEraTHBHOTO
BO3/IeHCcTBUS. J[aHHBIN MTOKa3aTeNb ONMPEACIISIeTCS] B COOTBETCTBUU C HOPMATUBAMU JIOITYCTUMOT'O
U3BATUS OXOTHUYBHMX PECYpPCOB M HOPMaMH B O0JIACTH OXOTHI M COXPAaHEHHUS OXOTHUYBHX
pPECypCcoB, YTBEpKIECHHBIMH OpPTaHOM TOCYJapCTBEHHOH BIacTH cyoOwbekra Poccuiickoit
Oenepalliii, yNOIHOMOUYEHHBIM B OOJAacTH OXOTHI U COXPAHEHHS OXOTHUYBUX PECYPCOB B
COOTBETCTBUU CcO cTartheil 34 denepanbHoro 3akoHa oT 24 wutonsg 2009 r. Ne 209-®3. JlanHoe
nosioxeHnue periiamentupyercs [Ipukazom MuHHCTEpcTBa NPUPOAHBIX PECYPCOB M HKOJIOTUU
Poccuiickoit ®enepanuu ot 30 ampens 2010 r. Ne 138 «OO6 yTBepkIeHWHM HOPMATUBOB
JIOTTyCTUMOTO HU3BATHS OXOTHUYBMX PECYPCOB M HOPMATHUBOB YHCIEHHOCTH OXOTHUYBHX
PECypcoOB B OXOTHHYBHX YTOIBSIX).

CyMMapHBbIil pa3Mep Bpella HMCUYUCISIETCS KaK CyMma Bpela IO KaKIOW BBIIEICHHOMN
TEPPUTOPUU C PA3HOM HMHTEHCUBHOCTBHIO HETaTMBHOTO BO3JACUCTBUS. B ciywae ecnu yuiep0
OXOTHHYBMM pecypcaM HaHECeH B TpaHUIaX 0CcO00 OXpaHSIEeMbIX MPUPOAHBIX TEPPUTOPUI
(OOIIT), To mpu pacuere pa3Mepa Bpeda NPUMEHSETCS AOMOJHUTENbHBIN MepecUyeTHHIH
ko3 puIueHT.

B cinywae wacTtuyHOro mnomajnaHus TeppuTopuu Bo3aedcTBus B rpaHuusl  OOIIT
yKa3aHHbIN K03 PUIIMEHT TpUMEHsIeTCs TONbKO Ais JanHoro yuyactka (OOIIT).

Pa3mep cymmapHOro Bpena OXOTHMUYBUM pecypcaM MpH HAPYIICHUH WM YHUUTOXKCHHH
cpenbl OOMTaHUS OXOTHUYBUX PECYpPCOB HCUMCIAETCS KaK CyMMa Bpela B OTHOIICHHH BCEX
BUJIOB OXOTHUYBUX PECYPCOB, KOTOPBIE OOUTAIOT WIJIM OOUTAIM Ha TEPPUTOPUHU BO3ICUCTBHUS.

3AJAHUA JJIA BBIITIOJIHEHUA

Ha ocHoBanuu «MeTONMKM MCUMCIEHHUS pa3Mepa Bpena, NPUYMHEHHOTO OXOTHUYBHM
pecypcam» pelIUTe CUTyallMOHHBIE 3a/1a4M, OIPEEIINB pa3Mep Bpeaa OXOTHUYBUM PECYPCAM.

1. ®dusnueckoe JNUIO, HAXOJACh B OOLIETOCTYIMHBIX OXOTHUYBUX YTO/AbSAX, COBEPILUIIO
OTCTpEeJNl OJHOTO JIOCS, HE MMesl pa3pelleHrs Ha J00bIYYy 3TOr0 BHJA OXOTHHUYBETO pecypca.
Paccunraiite pazmep sK0JI0rHUECKOro yuiepoa.

2. dusnyeckoe JHU10, HaXOo4ACh B 06H1€I[OCTYHHI>IX OXOTHHUYBUX YIoAbsAX, COBCPIIUIO
OTCTpEJI CAMKH JIOCS, HE UMesl pa3pelleHusl Ha T0ObIYy 3TOr0 BUJa OXOTHUYBETO pecypca U BHE
YCTaHOBJIEHHBIX CPOKOB OXOTHI. PaccunTaiite pa3mep 3K0I0rnyeckoro yuiepoa.

3. @®usnyeckoe JMIO, HAXOAACh HA TEPPUTOPUM TOCYAAPCTBEHHOIO IPHUPOJHOTO
300JI0THYECKOT0 3aKa3HUKA, OTIOBUJIO MPH MOMOIIH YIyIIAOIIUX MeTeNb IeCATh 0oco0ei Oenku
(5 camok u 5 camioB). Paccunraiite pa3mep 3K0I0ruyeckoro yuiepoa.

4. ®usnueckoe JMIO, HAXOIACh HA TEPPUTOPUHM TOCYJAPCTBEHHOTIO IPUPOJHOTO
300JIOTUYECKOT0 3aKa3HHKA, OTJIOBUJIO MPH MOMOIIM YAYLIAIOIIMX HETeNb YEThIPe 0COOU JIMChI
(2 cammia u 2 camku). PaccunTaiite pa3mep 9KOJIOTHUECKOTO yIiepoa.
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5. Ilpu ocyuiecTBIEHUN KOJUIEKTUBHOM OXOTHI B OOLIEIOCTYNHBIX OXOTHUUBUX YTOJbSX
IIPOU3BENIEH OTCTPEI OJHOIO camila MEJBES CBEPX KOJIMYECTBA, YKa3aHHOTO B pa3pelIeHUH Ha
N00BIYYy OXOTHHYBMX pecypcoB. PaccumnTaiite pazmep 3KOJIOTHYECKOro yiepoa.

6. Ilpu ocymiecTBIEHHH KOJIJIEKTHBHON OXOTHI B OOIIEAOCTYIHBIX OXOTHUYBUX YTOABIX
NPOM3BEACH OTCTPEN CAMKH MEJBE/S CBEPX KOJIMYECTBA, YKAa3aHHOTO B Pa3pelIeHUH Ha JOOBITY
OXOTHHYBUX pecypcoB. PaccunTaiite pazmMep 3K0JI0rn4eckoro yuiepoa.

7. ®usuueckoe JUIO, HAXOIICh B  OOIIEJOCTYIHBIX OXOTHHUYBUX  YIOABSX
['opHo3aBoackoro paiiona IlepMckoro kpas, COBEpUIMJIO OTCTpes 3 IEpenenoB CBepX
YCTAHOBJIEHHOM HOPMBI JOOBIYM B JI€Hb, YKAa3aHHOH B pa3pelleHUud Ha J00bIYy OXOTHHYBUX
pecypcoB. Paccunraiite pasmep 3K0JIOTHYECKOTr0 yiiepoa.

8. dusnyeckoe IO, YIPaBIsis NPUHAISKAIIUM €My TPAHCTIOPTHBIM CPEJCTBOM, COMIIO
PBICh, TIEPEXOIUBIIYI0 ABTOMOOWIBHYIO JOPOTYy. JIOpOXKHO-TPAaHCIOPTHOE IPOUCIIECTBHE
IPOM30IIUI0O B HOYHOE BPEMS B YCIOBHAX IJIOXOH BHIMMOCTH. YMbIC/IA (PU3UYECKOTO JIHIA B
YHUUYTOXKEHUU PBICH HE OBbLIO, TO €CTh XMBOTHOE MOTMOJIO 10 HEOCTOPOXKHOCTU. PaccunTaiite
pasmep 3K0JIOrMYEecKoro yuiepoa.

9. ®usnyeckoe JUIO, HAXOJIACh HA TEPPUTOPUHU OOIIETOCTYIHBIX OXOTHUYBUX YTOIMH
YepapiHckoro paiiona Ilepmckoro kpas, 1o6su10 camia yedensa-kiukyHa (Cygnus cygnus L.).
JlaHHBIN BUJ 3aHECEH B KpacHy1o KHUT'Y [lepMckoro kpas. PaccunTaiite pazmMep 5KOJI0THYECKOTO
ymiepoa.

10. ®usnueckoe MO, HAXOSCh HA TEPPUTOPUN OOIIENOCTYITHBIX OXOTHHYBMX YTOIHNA
Conukamckoro paiiona [lepmckoro kpas, 1o0bUT0 caMKy sebens-knukyHa (Cygnus cygnus L.).
JlaHHbIi BUJ 3aHECEH B KpacHyo KHUTY [lepmckoro kpast. PaccuuTaiite pasmep 3K0JI0rMYECKOro
yiepoa.

11. Ilpu mpoxyagke BETKM MarucTpajJlbHOTO Ia3oIpoBoja (enepanibHOro 3HA4YEHUs B
OeccpodHoe I0JIb30BaHKE (TO €CTh NEepUoJ BO3ACHCTBHS MPUHUMaeTcs paBHbIM 30 rogam) amis
CTPOUTENBHBIX Pa0bOT U BO3BEACHUS JIEMEHTOB MH(PACTPYKTYphl (TEppUTOpHs HEoOpaTUMOM
TpaHchopmaruu) ObUIa U3BATA JIECHAs TEPPUTOpHUs (30HA JIMCTBEHHBIX JIECOB), SIBISIOMIASICS
cpeloil 0OMTaHHs OXOTHUYBUX pecypcoB. Pasmep M3bATON TEPPUTOPUU COCTABWII: B IIUPUHY —
0,2 xm, B ymHY — 43 KM, TO ecTh 860 ra. KpoMe Toro ycTaHOBJI€HO, YTO MPHU MPOBEACHUU PadbOT
(u3-3a myma paboTaromield TEXHUKH) HEOOXOJUMO BBIICIICHUE TEPPUTOPUNM BO3IACHCTBUA.
Tepputopun BO3AEHCTBUS OBLIM BBIJCIEHBI B pe3yJbTaTe IMPOBEIACHUS HCCIEI0BATEIbCKUX
pabot (TeppuTopus HeoOpaTHMMOIl TpaHchOpMalMU, TEPPUTOPUS CHIBHOIO BO3JEHCTBHI,
TEPPUTOPUSL CPEIHEro BO3JCHCTBUS M TEPPUTOPHUsS Ciaboro BO3JEHCTBUA), a B XOje
KaMepalbHbIX padoT Obla onpezeneHa Miouaas Kax10i U3 TeppuTopHuil BO3iecTBUs, KOTOpas
cocrapuna 1720 ra. [ng ompeneneHus BHIOBOTO COCTaBa OXOTHUYBMX PECYpCOB M HX
YHUCIIEHHOCTH Ha TEPPUTOPUHM HEOOpaTUMOW TpaHchopMmanuu U OJM3IEKAIUX TEPPUTOPUSX
(TeppuTOopUs CHIJIBHOTO BO3JEHCTBHUS, TEPPUTOPHUS CPEIHEr0 BO3ACUCTBUS M TEPPUTOPHS
cnaboro BO3JEHCTBUS) ObUTM MPOBEAEHBI ydeTHble paboThl. IIpum 3TOoM OblTa ycTaHOBIEHA
IUIOTHOCTh OXOTHHYBHMX PECYpPCOB (JIOCH) Ha TEPPUTOPHM BO3JCHCTBUS, KOTOpas cocraBmia 10
ocobeit Ha 1000 ra. OmpenereHO COOTHOIIEHHE TEPPUTOPHIA C pa3HOW HHTEHCUBHOCTHIO
HeraTMBHOTO BozaeiictBuss (% OT Bcell TeppuTOpuUU BO3ICHCTBUSA): a) HeoOpaTumas
tpancpopmanus — 10 %; 0) cunbHoe BozaeicTBre — 20 %; B) cpeanee Bozneiicteue — 30 %; r)
cnaboe BozneiictBue — 40 %. HopmaTuB 1omycTUMOro U3bSTHS BUJA HAa JAHHON TEPPUTOPUU B
TekymeM roxy coctaBuin 30 %. PaccumraiitTe pasmep nskonormdeckoro ymepba. Kaxas
IUIOTHOCTD MOITYJISIIIUY JIOCEHN SIBISIETCS] ONTUMAIIBHOM /17151 30HbI JIUCTBEHHBIX JIECOB?
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12. TIpu 0O0yCTpOMCTBE TPAHCEKTHI CTPOUTEIBLHOW OpraHW3alUed IJIsi CTPOUTEIHCTBA
acQanbTOBOMl aBTONOPOTM TOABEpPrcs BbIpyOKe TIyXapuHBIH TOK, pPACHOJOXKCHHBI Ha
TEPPUTOPUU OXOTHUYBETO XO3SICTBA. YUET YUCICHHOCTH TOKYIOUIUX TIIyXapel Ha TeppUTOpUU
JTAHHOTO TOKAa MPOBOAWJICA B TEKyIIeM rofy. MaTepuanabl y4eTHBIX paOOT ObUIM HaIJICKALTHIM
o0pa3oM o(hOpMIIEHBI M MPEJICTABICHBI B BUJE OTUYETHOH NOKYMEHTALMU B YIOJIHOMOYEHHBIN
OopraH TOCyJIapCTBEHHOH BiacTu cyObekTa Poccuiickoit ®enepanmm. [lo naHHpIM ydeTta Ha
TEPPUTOPUU JAHHOTO TOKAa B TEKYILIEM IOJy TOKOBAJIO § cCaMUOB IilyXaps. YUUThIBas, 4TO
MI0JIOBOE COOTHOILIEHUE 0cO0€el B MOMYJIALKY TiryXapst 01u3ko 1:1, Ha TeppuTopun JaHHOTO TOKA
IPUHUMAJIO YYacTHe B pa3MHOKeHHU 16 ocoOeit rimyxaps. PaccuuTaiite pazmep 3K0JIOTHYECKOTO
ymiepoa.

13. ®usnyeckoe MO, HAXOIACHh HA TEPPUTOPUN 3aKPEINIEHHOTO OXOTHUYBLETO YrOJbs,
pa3pymio (packonmaJ M OCTaBWJI HE 3aKONMaHHBIM) Oapcyuybe TOCENCHUE B MEsIX M00bYn
Oapcyka, pazpelnieHre Ha 100b19y KOTOPOro y HET0 MMenochk. Bpex, TeM He MeHee, ObllI HaHECEeH.
[Io nmaHHBIM MaTepHalioB yuyeTa, YUCIEHHOCTH Oapcyka B OXOTHHYbEM YIOAbE B JIaHHOM
OapcyubeM moceleHHMM obuTano 5 ocobeilr Oapcyka. Paccuumtaiite pasmep SKOJIOrHYECKOTrO
yiepoa.

14. ®dusnyeckoe ULO, ynpapiss NPUHAMIEKAINIMM €My TPaHCIOPTHBIM CPEICTBOM,
cOMJIO  TUTpa, NEPEXOJUBLIETO  AaBTOMOOWIBbHYIO  jgopory.  Jlopo’kHO-TpaHCHIOPTHOE
IIPOMCIIECTBUE IIPOU30LUIO B HOYHOE BPEMsS B YCIOBMSIX IIJIOXOW BHMJIMMOCTHU. YMBICIIA
¢u3nUecKoro JMIa B YHHUYTOXKEHMHM TUTpa HE OBUIO, TO €CTh JKMBOTHOE IOTHUOJIO TI0
HEOCTOPOXKHOCTH. PaccunTaiite pazmep 3KOJIOTHYECKOTO yiepoa.

15. ®usnueckoe IMLO, HAXOIACh HA TEPPUTOPUM TOCYAAPCTBEHHOIO MPUPOAHOIO
300JI0TUYECKOTO 3aKa3HMKA, OTJIOBHIIO MPHU IMOMOIIY YIyIIAIOIIUX METeNb YeThIpe 0COOH BOJIKA
(2 camma u 2 camku). Paccunraiite pasmep 3KOJIOTHYECKOTr0 yiiepoa.

6 IUTAKTUUYECKHUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOI'O MATEPUAJIA

6.1 OneHo4HbIe CPEACTBA, IOKA3aTEJH M KPUTEPHH OLCHMBAHUSA KOMIICTCHIM

HNupexc OuenouyHoe IMoxka3aTean Kputepun ounennBanus
KOMIIeTeHIMH CpeacTBO OLIEeHUBAHMS c()OpMHPOBAHHOCTH KOMIETeH Ui
OIIK-3, Tect Huskuit KonnuecTBO mpaBUIBHBIX OTBETOB Ha
OIIK-4 (HeyIOBNIETBOPUTENBHO) | BOIIPOCH! TecTa MeHee 60 %
IToporossrii KomnmuecTBo mpaBUIIBHBIX OTBETOB Ha
(YIOBIETBOPUTENHHO) BONPOCHI TecTa oT 61-75 %
bazoBnbiii KonngecTBO npaBUILHBIX OTBETOB Ha
(xoporo) BOIPOCHI TecTa oT 76-84 %
Bricokmii KonnuecTBo mpaBUIBHBIX OTBETOB Ha
(oTIM4HO) Bornpockl Tecta oT 85-100 %
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Ortuer 1o
nabopatopHoi
pabote

Husknii —
HEYJOBIETBOPUTEIHHO

CTaBUTCSI, €CJIH JOTYIIICHBI
CYIIECTBCHHBIE OIUOKY (B X0
SKCIIEPUMEHTA, B OOBSICHCHHH, B
odopMIIeHUH pabOTHI, MO0 TEXHHKE
0e30macHOCTH, B pabOTE ¢ BEIIECTBAMU
¥ IprOOpaMu), KOTOpPEIE HE
HCTIPABISIOTCS JaXKe MO yKa3aHUIO
MPEIo aBaTes.

IToporoBbiii —
YAOBIETBOPUTEIHLHO

CTaBHTCS, €CJIU JIOMYIICHBI OTHA-BE
CYIIECTBCHHBIE OIUOKY (B X0
JKCIIEPUMEHTA, B OOBSICHCHUH, B

o opMIICHUH pabOTHI, MO TEXHUKE
Oe3omacHoCTH, B paboTe C BEeleCTBaMHU
1 IpUOOpaMM ), KOTOPBIE UCTIIPABIISIOTCS
C TIOMOIIBIO TPENO1aBaATENs.

Ba3zoBslii — xoporo

a) paboTa BBINOJHEHA MPABUIILHO, 0€3
CYIIECTBCHHBIX OHII/I6OK, CACJIaHbI
BBIBOJIBL;

0) IOITyCTUMBI: HETOJIHOTA MPOBEICHUS

WM 0QOPMIICHUS SKCTICPUMEHTA, OJTHA-
JIBE HECYIIIECTBEHHBIC OITHOKU B
MPOBEICHUHN WIH OQOPMIICHUM
OKCTICPUMEHTA, B TIPaBHIIax PabOTHI C
BEILlECTBAMH U MPUOOpaMu

Bricoknii — oTINYHO

a) paboTa BBITIOJHEHA MTOJTHO, TIPABIIHHO,
0e3 CyILECTBEHHBIX OIIMOOK, CAEIaHbl
BBIBOJIBI;

0) SKCTIEpUMEHT OCYIIIECTBIICH TI0 IDIaHy C
YUETOM TEXHUKH O€30MaCHOCTH U MTPABHII
paboTHI ¢ BelIeCTBaMU U IPUOOpamy;

B) UMEIOTCS OpPTraHU3aI[IOHHbBIE HABBIKU
(momaepKuBaeTCsl YUCTOTa pabouero
MecTa ¥ OPSAAOK Ha CTOJIe, SKOHOMHO
WCTIONIB3YIOTCSl pEAKTUBBI).

KonTponphas
pabora

Husknii —
HEYJIOBJIETBOPUTEIEHO

JOIYCTHII YUCIIO OMINOOK 1
HEJI0YETOB IPEBOCXOAAIIEE HOPMY,
MPU KOTOPOH MOXKET OBITh
BBICTABJICHA OILICHKA «3»

IToporosslii —
YZI0BJIETBOPUTEIILHO

€CJIM CTYJICHT MPaBUIIBHO BBIMTOJIHII HE
MeHee TOJIOBUHEI pabOThI WIIK JIOTTYCTHIL:
He OoJiee IBYX rpyObIX OMIMOOK; WITH HE
Oonee ogHOI rpy0OO# 1 0HOI HerpyOoit
OMOKH U OTHOTO HEel0YeTa; UK He
Oosiee IByX-Tpex HErpyObIX OIIMOOK; UK
OZIHO¥ Herpy0oil ommOKY 1 Tpex
HEI0YETOB; I MPH OTCYTCTBHH
OmMUOO0K, HO TIPY HAJTMYUH YETHIPEX-TIATH
HEJI0YETOB.
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BbazoBblii — xopor1iio

CTYZICHT BBITIOJHII Pa0bOTy MOJTHOCTBIO,
HO JONYCTHJI B HEl: He Oornee oTHON
Herpy0oi OIMOKHM ¥ OHOTO HEeJo4YeTa
uy He 0oee IByX HEJJOYETOB

Bricokuii — oTJIIMYHO

pabota BbINOJIHEHA O€3 OIMOOK, YKa3aHbI
BCE pacueTHbIe ()OPMYIIbI, €TUHHIIBI
M3MepeHust, 0€3 ONTHOOK BBITOJIHEHBI
MaTEMaTHYECKUE PacUeThl

Pedepar

Huzkuit — Tema pedepaTa He pacKphITa,

HEYIOBJICTBOPUTEIIEHO 00HapyKUBAETCs CYIECTBEHHOE
HETTOHUMaHHUE TIPOOIIEMEL.

[ToporoBsrii — UMEIOTCS CYIICCTBEHHBIC OTCTYIUICHUS OT

YAOBJIETBOPHUTEIHHO TpeboBanmii K peepruporanuio. B

YaCTHOCTH: TEMa OCBEIlIEHA JIUIIIb
YaCTUYHO; JOMYLICHHI (PaKTHUECKHUE
omuOKH B cojiep:KaHuU pedepaTa Win
MIpU OTBETE Ha JIOTOJIHUTEIbHBIE
BOIIPOCHI; BO BPEMs 3aIUTHI OTCYTCTBYET
BBIBO/I.

Ba3zoBslii — x0poro

OCHOBHBIE TpeOOBaHHA K pedepaTy U ero
3alIMTe BBIIOJIHEHBI, HO IPU 3TOM
JIONYyUIEHBI HEAOUYETHI. B yacTHOCTH,
HUMEIOTCS. HETOUHOCTH B M3JI0KEHUN
MaTepuaia; OTCyTCTBYET JIoTHYecKast
MOCIIEI0BATEILHOCTD B CY)KICHUSX; HE
BEIIEp)KaH 00BEM pedepara; IMEITCS
yIyHieHus B 0pOpMIICHUH; Ha
JIOTIOJTHUTENIbHBIE BOIIPOCHI IIPH 3aIIUTE
JTaHBI HETIOJTHBIE OTBETHI.

Bricokuii — oTJIIMYHO

BBITIOJTHEHBI BCE Tpe6OBaHI/I$I K
HAIMCAHUIO U 3anmTe pedepara:
o0o3HaueHa pobiieMa 1 000CHOBaHa €€
AKTYyaJIbHOCTb, C/ICJIaH KPATKUH aHaJn3
Pa3IHYHbBIX TOYECK 3PCHUS Ha
paccMaTpuBaeMyro pooJeMy U JIOTUIHO
U3JI0KEHA COOCTBEHHAS MTO3UITHS,
c(hOopMyITHPOBaHBI BHIBOJIBI, TEMA
pacKpsITa MOJTHOCTHIO, BBIAEPKAH 00BEM,
CO0JTFO/IeHbI TPEOOBAHHS K BHEIITHEMY
0(pOPMIICHUIO, JIaHbI TPABWILHBIC OTBETHI
Ha JTOTIOJTHUTENbHBIC BOITPOCHI.

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AMCHUIINHE

IIpomexyTounass arrecrauus sBISETCS NPOBEPKON BCEX 3HAHUM, HABBIKOB U YMEHUU
CTYJE€HTOB, MPHUOOPETEHHBIX B MpOLECCe M3yYeHUs AUCHUILIUHBL. DOpMOH NPOMEKYTOUHON
aTTeCTalluy 10 NUCLMILINHE SBIIICTCS 3a4ET.

JInst ouLeHMBaHUS PE3yNbTaTOB OCBOCHHS JHUCLHMIUIMHBI IPUMEHSETCA CIEAYHOLIUE

KpUTCPUHU OLICHHUBAHUAA.
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KpuTtepuu oneHuBaHus yCTHOTO OTBETA HA 3a4eTe
OueHka «3a4TEHO0» BBICTABIIACTCS CTYACHTY, €CIIU:

1. Bomnpockl pacKkpbIThl, N3710KEHbI JOTMYHO, 0€3 CYIECTBEHHBIX OIINOOK;

2. [ToxazaHo yMeHUE WIITIOCTPUPOBATH TEOPETUUECKHE MTOJI0KEHHSI KOHKPETHBIMU
IpUMepaMu;

3. [TponeMoHCTpUPOBAaHO YCBOEHUE PaHEE N3YUYEHHBIX BOIIPOCOB,

c(OPMHUPOBAHHOCTh KOMIIETCHIINN, YCTOWYUBOCTD UCTIOIb3YEMBIX YMEHHUI U HABBIKOB.
4.]lomycKaroTCsl HE3HAYUTEIbHBIE OITUOKH.
OneHkKa «He 3a4TeH0» BBICTABISETCS, CCITH:

1. He packpbITo OCHOBHOE coziepkaHHe yueOHOro MaTepuaa;

2. OOHapy’KeHO HE3HAaHHME WM HETTOHUMaHue OOJIbIeH Wi Hanbosiee BaKHOM
4acTH y4eOHOTro MaTepuaa,

3. Jlony1ieHbl OMMOKU B ONPEACIICHUH TTOHATHI, KOTOPBIE HE HCIIPABIICHBI TIOCIIE
HECKOJIbKUX HaBOJSIINX BOIPOCOB;

4. He chopMupoBaHbl KOMIIETCHIINY, YMEHHS U HABBIKH.

6.3 TunoBbie KOHTPOJIbHBIE 3a]aHNsI HJIM HHbIE MaTepPUaJibl, HE0OX0UMbIe J1JI
OLIEHKH Pe3yJbTAaTOB 0CBOEHUS I CIUIINHBI

INPUMEPHI KOHTPOJIBHBIX PABOT
Tema: DKoJiOrnYecKoe COCTOSTHUE OKPY KAIOIIEH Cpebl

Bapuanr 1
1. DOxonornyeckuit kpusuc. CoBpeMEHHBIN IKOJIOTUUECKUIN KPU3UC.
2. Konnenuus ycToi4MBOro pa3BuTus.

BapuanTt 2
1. Dxonornyeckue cuTyalu B IPUPOJE, UX KpaTKasi XapaKTEPUCTHKA.

2. Konuenmus Hoochepsl.

Bapuant 3

=

Jerpaganusa okpyKarouien cpesbl.
2. HTII u sxonoruueckue npobdiuemsl. Itanst HTTI.

Bapmuanr 4
1. Menauko-conuanpHas MIKajla yracaHusi IpUpO/Ibl

2. I'maBHble (oOpMBI BO3IEHCTBUS ueloBeKa Ha mnpupoay. [oGanbHble NpoOIEeMBI

YeJIOBEYECTBA, UX 0OIME YEPTHI.

Bapuanr §

1. Cneumnduka oxpyxatomieir cpensl. [locnencTBusi u3MeHeHus reocdep, BHI3BAHHBIE

TCXHOI'CHE30M.

2. TOKCHYHOCTD. O6CT05ITCJ'H:>CTB8., onpeaciIromure CTCICHL TOKCHUYHOCTH  XHUMHUYCCKHUX

3JIEMEHTOB WY UX COSTMHEHUH.

Bapuanr 6

1. KauectBo okpyxatomie cpenpl. 3arpszHenue. TpaHchopmalys BelecTB-3arps3HUTeNeH

B Omocdepe.
2. Kondepenuus B Puo-ne-Xauneiipo. [Toectka qus Ha XXI Bek.
KouTpoJubHas padora
Tema: ABapuiiHble PUCK U XMMHYeCKAas ONMIACHOCTH
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BapuanTt 1
[Tonsitue cuctempl. OO1IME CBOMCTBA U TAPAMETPhI CUCTEMBI.
2. OueHka pHUCKa TEXHOJIIOTMH W ympaBieHue puckoMm. Ilogxompl K OleHKe pucka:
WH)KCHEPHBIM, OKCIIEPTHBIM, MOJENbHBIM M  couuosiorndyeckui. Ilokasarenu

=

0e30MacHOCTH.
Bapuant 2
1. Cucrema «UDBC» («4emoBeK — DJKOHOMHKA — OWoTa — cpema»),  oOmas
XapaKTePUCTHKA.

2. beszonmacHocts u puck. Krmaccudukauus pucka: WHAWBUIAYAIbHBIA, TEXHUYECKHA,
COLIMAJILHBINA M DKOHOMUYECKH. KpaTkas xapakTepuCTHKa PUCKOB.

Bapuant 3
1. Tpupomnbie skocucteMbl. Kmaccuduxamus skocucTeM Ha JTaHIIIAPTHOW OCHOBE.
AHTPOIIOT€HHBIE SKOCUCTEMBI.
2. Tlonstue OeszonmacHocTu. COOTHECEHHE TIOHATUN  «PHUCK», «OMACHOCTb» U
«ys3BUMOCTb». OCHOBHBIE MOJI0KEHUSI TEOPUH OMACHOCTH.

BapuanT 4
[IprpoaAHO-TIPOMBILIJIEHHBIE CUCTEMBI, X CTPYKTYpa
2. AKCHOMBI O IOTEHIIMATbHON OMACHOCTH TEXHUUYECKUX CUCTEM:

=

Bapmuant 5
XuMmuyeckasi 6€301MacHOCTh. XHMMHUYECKasi ONAacCHOCTb. XHMMHUYECKH OINACHbIE OOBEKTHI.
Tokcru4HbIe XUMUYECKHE BEIeCTBA. XUMUYECKU ONACHBIN OOBEKT.
[TonsTus Texnochepsl n TexHu4deckoil cucremsl. [IpusHaku cucremsl. [IpomblneHHas
6e3onacHocTb. [Ipuemiemslii puck.

BapuanT 6
TunoBoit xumuko-rexnonorudeckui 00bekT (XTO). Cneumduyeckue 0coOEHHOCTH
coBpemeHHbIX XTO.
Viep6. Yuep0 npsiMoli 1 KOCBEHHBIH. Y1iep0d mMaTepualibHbIH, yiiepO OT 3arpsi3HEeHUs
OKpY’Karollen cpepl.

Bapuanr 7
[ToTeHnManbHO OMAacHbIE MPOLECCHl XMMHMUYECKOH TeXHOJIOTHU. OCHOBHBIE MPUYHUHBI
BO3HUKHOBEHUs aBapUiHOM cuTyauuu. Meronabsl cHukeHus onacHoctu X TO.
[TonsiTust TexHocdepsl U TexHUUEcKOM cuctemsl. [Ipu3Haku cuctemsl. [IpoMblnieHHast
6e3omacHocTb. [Ipuemiemslii puck.

TEMbI PEOEPATOB

Konreniust 2K0a0rnueckoii 0e301acHOCTH.

DKOJIOruyecKre mpoodIeMbl COBPEMEHHOT'0O MHpA.

DKojorudeckasi cutyanus B AMypcKkoil 00JacTH.

KoHuenmus ycToiunBoro pa3BuTHs.

VYuenune B.W. Bepnanckoro o 6uocdepe u Hoochepe.

JIMKBUAAIUS TOCIIEACTBUIN YpE3BBIYAMHBIX KOJIOTMYECKUX CUTYalUi

PykoTBOpHBIE KaTacTpOQBbI.

3arpsi3HEHUE OKPY KAIOILIEH CPEbl U 3J0POBBE UETIOBEKA.

Dkojoruyeckue npoOaeMbl BEDKUBaHUS (1IyM, BUOpaIUs, U3JIy4eHUs, TPAHCIOPT U T.1.).

74



10. Pagunanus u yeoBex.
11. Dkonoruyeckue NpodIEMbl HAPOAOHACETICHHUS.
12. Yem rpo3uT BMeLIaTEIbCTBO YEJIOBEKA B J1€J1a IPUPOAbI?

IMPUMEPHI TECTOBBIX 3ATAHUIA
Ilpomesrcymounwiit Konmpono no meme “InodanvHvie IKON020-IKOHOMUUECKUE nPodaembl”

1. Yro onpenenuino ¢popMupoBaHUE TI00ATBEHON SKOJIOTHH B CAMOCTOSITENEHYIO
JTUCIUIUIMHY (BapHAaHTOB OTBETOB MOKET ObITh HECKOJIBKO):

1) Pa3Butue yenoBeuecTBa Kak COIUyma; 5) Pa3BuTHE BHEIIHUX YKOHOMHYECKUX

2) Poct moTpebaeHus MpUpOTHBIX CBsI3€H;

peCypcoB; 6) UcuepnaeMoCTh OCHOBHBIX MPUPOJIHBIX
3) Pa3zBuTHe HayKu U TEXHUKHU; peCypcCoB.

4) MexryHapOoJHOE COTPYIHUYECTBO;
2. KT0 BepBble MPUMEHWI TEPMHUH «IKOJIOTU»? ITO. ..

1) Y.JapBuH; 4) H.®.Peiimepc;
2) O.I'exkenp; 5) K. Tpois;
3) B.1.Bepnanackuii; 6) H.H.Moucees.
3. UTo Ha3bIBaETCsI IPUPOTHO-PECYPCHBIM IMOTCHIUAIOM TEPPUTOpUN? ITO :
1) mpupoaHbIe pecypchl Ha 2) 6uocdepa;
OIIPEICIICHHOM TEPPUTOPHH, 3) METEOKIIMMATHYECKIE XapaKTEPUCTHKH;
KOTOPBIE MOTYT BOBJIEKATHCS B 4) B0O300HOBHMBIEC IPUPOAHBIE PECYPCHI.

XO3SIUCTBEHHYIO JESTEIBHOCTD
4. Korna u riie coctosuics 1-biii MeX1yHapOIHBIN KOHTPECC TI0 OXPaHE OKPY KAIOIICH
CpEeIbL:
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1) B Mockse B 1998 1;

2) B Crokronbme B 1972 1;

3) B Puo-ne-Xanetipo B 1992 1;
4) B Pume B 1972 1;

5) B Heto-Mopke B 1980 r;

6) B Kuoto B 1987r.

5. TeXHOreHHBIN IIyTh Pa3BUTHUSA — 3TO:

1) myTh, OCHOBaHHBII1 Ha BOBJICUEHHH B XO34HCTBEHHbII 000POT BCe OOJIBLIETO KOJIMYECTBA

peCypcoB;

2) pecypcocOeperarouii IyTh pa3BUTUS C UCIOIb30BAHNE HOBEHIINX JOCTHXKEHUIN TEXHUKH.
6. YcroitunBoe pa3BuTHE — 37O ...

1) NpOMBIIIIEHHOE PA3BUTHE C YCTONUMBBIMU TEMIIAMHU POCTa HA IPOTSKEHUU Psifia TOCIETHUX

JeT;

2) pa3BuUTHE, KOTOPOE 00ECIIEYNBAET MOCTOSHHOE BOCIIPOU3BO/ICTBO IIPOU3BOICTBEHHOTO

NOTEHLIMaa Ha NIEPCIIEKTUBY;

3) coxpaHeHue CIOKHUBILIUXCS TEMIIOB IPUPOCTA HACETIECHHUS.

7. Koraa Hadanu (hopMupoBaThCs HKOJIOTHUECKUE POOIIEMBI:
1) B nepBoii nosoBuHe 20-ro CTOJIETHS;
2) BO BTOPOIi 1mojioBuHe 20-TO CTOJICTHS,
3) B xoH1ie 19-ro Beka;
4)Ha Bcex 3Tamnax pa3BUTHUS YEI0BEUYECKOro 00IIecTBa.
8. Uro BimsieT Ha (OPMHUPOBAHNE IKOJIOTHYECKHX MPOOIeM:
1) UncneHHOCTh HaceNleHu s,
2) YcnoBus ®U3HU HACETICHNUS,
3) UckycctBo;
4)Hayxa;
S)Penurus.
9. I'noGanbHbIE 3KOJOTHYECKHE TPOOTIEMBI:
1) ImetoT rutaHeTapHbIN XapakTep U 3aTParuBaloT BCE YEIOBEUECTBO;
2) 3aTparuBaroT TOJIBKO WHYCTPHAIILHO PAa3BUTHIE CTPAHbL;
3) 3aTparuBaroT TOJIBKO T€ CTPAHBI, TJI€ HEAOCTATOUHO BHUMAHUS yAEISETCS BOIIPOCaM OXpaHbl
OKPYXaIOIIE Cpebl;
10. IIpupomnonb3oBanue, Kak 0071acTh 3HAHUN, 3aHUMAETCS:
1 )u3ydyeHreM MpUpOAHBIX PECYPCOB;
2) U3y4yeHHEeM BOIIPOCOB HKCIUTyaTalluy MIPUPOIHBIX PECYPCOB;
3) u3y4yeHrneM COXpaHEHHUs U BOCIIPOU3BOICTBOM IPUPOIHBIX PECYPCOB.

11. Kakue kadyecTBEHHBIE H3MEHEHNUS IIPOU30LLIN BO B3aUMOOTHOIIEHUSAX YEJI0BEKA U IPUPOJIbI
K KOHIy 20-TO CTOJETHS:
1) YenoBeuecTBO OCO3HAIIO, YTO TEXHOTE€HHBIHN MyTh pa3BUTHSI IPUBEAET K IN100ATBbHOM
HKOJIOTHUECKOM KaTacTpode;
2) YenoBeuecTBO MPOI0JIKAET HAPAILMBAaTh AHTPOIIOTE€HHOE BO3/IEHCTBUE HA TIPUPOAY.
12. I'ne B nepByto odepeas GopMUpYIOTCS II100aIbHBIE IKOJIOTHUECKHE TPOOIEMBI:
1) B 5KOHOMUYECKH PA3BUTHIX CTPaHAX 3amaja;
2) B pa3BUBAIOLIUXCS CTpaHaXx;
3) B cTpaHax OBIBILIETO COLMATMCTHYECKOTrO JIareps;
4) npyroii BapuaHT OTBETA.

13. YTo Takoe 3KOJOrM4ECKUM KpU3HC:
1) yxynuieHue kauecTBa OKpy Karollen Cpeibl;
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2) pe3Koe yBeIHUeHHE BIMSHUAS U3MEHEHHOM JIFOIbMU TIPUPOJIBI Ha OOIIECTBEHHOE Pa3BUTHE,
3) Takoe COCTOSIHUE OKPYKAIOIIEH CPe/Ibl, KOT/1a KaYeCTBO €€ KOMIIOHEHTOB HEOOpaTUMO
YXyAIICHO.

14. Yro Takoe 3kojoruveckas karacrpoda:
1) 3T0 0OpaTHMOE COCTOSIHHE, B KOTOPOM Y€JIOBEYECTBO BBICTYIACT aKTHBHO JCHCTBYIOIICH
CTOPOHOW;
2) 3TO HEOOPATHUMOE COCTOSHKE, KOT/Ia YSJIOBEK SBJISICTCS MACCUBHOM CTOPOHOM.

15. Yto Takoe npupoaHas cpea:
1) COBOKYITHOCTh a0MOTUYECKUX U OMOTUYECKIX KOMIIOHEHTOB TPUPOIBI 3EMJITH;
2) 3TO eCTeCTBEHHAs PACTUTEIBLHOCTD U )KUBBIE OPIaHU3MBIL;
3) 3TO HETPOHYThIE LIMBUIN3ALMEN YUYACTKU 3€MHOIO 11apa.
16. B ueM cymHOCTb 3aKOHA HE3AMEHHUMOCTH OHOChEPHI:
1) 6uocdepa npeacraBusieT co00N SAMHCTBEHHYIO CUCTEMY 00€CIIEYHBAIOIIYIO YCTOWIHBOCTh
cpenpl OOUTaHMS;
2) 6uocepy Henb3s 3aMEHUTh, HO MOYKHO BHJIOM3MEHUTD.
17. CKOJIBKO OBLIO YKOJIOTHYECKUX PEBOJTIOIIHIA:
1) nBe; 2) uetsipe; 3) NATh; 4) 1IECTb.
18. Pe3ynbTaToM KaKoil SKOJIOTHYECKUN PEBOIOLUYU CTall TTI00aTbHBIN YKOTOTUYECKUI
KPHU3HUC:
1) BTOpOIi; 2) TpeTheit; 3) NmATOI; 4) MIECTOM.
19. Kakoe BusiHHE Ha OKPY>KAIOIIYIO CPEAY OKA3bIBACT POCT HACEIICHUS, - 3TO:
1) HuKakoro; 2) oTpHIaTeNIbHOE; 3) MOJOKUTEIBHOE.

20. B xakux cTpaHax HauOoJee BBICOKUI TeMIT pOCcTa HaceleHUSI:
1) B 5JKOHOMUYECKH Pa3BUTHIX CTpaHax 3araja;
2) B ctpaHax A3um u AQpuku;
3) B Poccun.
21. Oka3bIBaeT M POCT YUCICHHOCTH HACEJICHHS BIUSHUE Ha MPOJIOBOJILCTBEHHYIO
npobiemMy:
1) na;
2) HeT;
3) oka3bIBaeT KOCBEHHO.

22. Yro Takoe sHepreTuyeckas npobiaema, 3To:
1) HEexBaTKa 3JEKTPOIHEPTUH;
2) yBenuueHHe NoTpeOIeHUs JIEKTPOIHEPTUH YEJIOBEUECTBOM U, KaK CJIEJCTBHE, POCT
BOBJICUEHUS B X031 CTBEHHBII 000POT HHEPrOPECYPCOB;
3) cHHMXKeHHe MOTPeOJICHHS SHEPTHH M0]] BO3IEHCTBHEM SKOJIOTMUECKUX OpTaHU3aIil.
23. B xakux cTpaHax MakCUMaJIbHOE MOTPEOJICHUE SHEPTHH HA JTyITy HACEICHHUS:
1) B cTpaHax ¢ HU3KUMH JJOXOIAMU;
2) B cTpaHax — 3KCIopTepax HePTH;
3) B pa3BUTHIX CTpaHax 3amaja.
24. Yrto Takoe r100aNbHBINA CHIPbEBOM KPHU3UC - 3TO:
1) neuuT CHIphs B OTAETHHOM PETUOHE;
2) neUIUT ChIpbs U1l BHITyCKa KaKON-TMO0 MPOAYKIIMH B pa3HbIX CTpaHax;
3) oTCyTCTBHE 3aM1acoB CHIPbSI BO BCEM MUPE.
25. CBs3aHbI U TJI00ATTBHBIE TTPOOIEMBI YEIOBEUECTBA C SKOHOMUKOM OTIAEITHHBIX
roCyAapCTB:
1) cBsi3aHbI;
2) He CBSI3aHbI;
3) cBSI3aHBI OTYACTH.
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26. CBs13aHBI 71U TJI00AJIbHBIE MUPOBBIE TTPOOJIEMBI ¢ TPOOJIEMOI BOMHBI K MHUPA:
1) na;
2) HeT.
27. OKa3bIBAIOT JIU BJIMSIHUE MUPOBBIE HKOJIOTHUECKUE MTPOOIIEMBI Ha 3/10POBHE HACEIICHUS:
1) ma;
2) HeT;
3) oT4acTH.
28. Urto Takoe riiodalibHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeJibl:
1) 3TO U3MEHEeHne eCTECTBEHHBIX XapaKTEPUCTUK CPEbl BO BCEM MHUPE;
2) 5TO BIUSHUE XO3SIMCTBEHHOH JIEATEIFHOCTH HA TEPPUTOPHH OJTHUX TOCYJAPCTB HA COCTOSIHUE
Cpelbl APYTUX TOCYJIapCTB.
29. Yto Takoe TPaHCTEPPUTOPHUAILHOE PACHIPEACIICHHE 3arPA3HAIONINX BEIIECTB - ATO:
1) pacmipocTpaHeHue Ha O0JIbIIIOE PACCTOSHUE OT UCTOYHUKA BO3ICHCTBUS;
2) pacupocTpaHEeHUE Ha TEPPUTOPUH HECKOJIBKUX FOCYIApCTB HIIM HECKOJIBKHX PErHOHOB.
30. Yto Takoe mapHUKOBBIN 3P HEKT - 3TO:
1) ynep:kanue 3HaUNTEILHON YaCTH TEIUIOBOW YHEPTUU COJIHIA Y TIOBEPXHOCTH 3€MJIH;
2) ycuseHHe MOTOKa TEIJIOBOM YHEPTHH MO/ JEHCTBHEM MapHUKOBBIX Ta30B.
31. Kakue raspl Ha3bIBalOTCSl HAPHUKOBBIMHU:
1) yriexkucnelii ra3 u MeTaH;
2) AMOKCH]I CEPBI U TUOKCHJL a30Ta;
3) KHCIIOPOJI U XJIOP.
32. Yrto oTpaxaroT CTaHIApThl Ka4eCTBa OKPY>KAIOIICH Cpe/Ib:
1) ypoBeHb OOIIIECTBEHHBIX MOTPEOHOCTENH;
2) ypoBeHb (paKTUYECKOTO BO3JICHCTBUS Ha OKPYIKAIOLIYIO0 CPEAy;
3) ypOBEHb SKOHOMHYECKH CTAOUIBLHOCTH.

TPEBOBAHUS K ®OPME OTUETA 11O JIABOPATOPHOM PABOTE

JlaGopatopHasi pabota odopMieTcsi B TETPaAM KaXAbIM CTYJEHTOM CaMOCTOSATENBHO.
Vka3biBaeTcss HazBaHue paboThl, GopMmynupyroTcs Lenb. [lamee omuchiBaeTcss XoA pabOTHI,
npuBoAsaTCcs (ecnu TpeOyeTcsi) GopMyIibl, pacue€THBIE COOTHOIICHUSI U PE3YJIbTaThl PACUETOB
(9KCTIEpUMEHTOB) B BUJIE TaOJIUL], CXEM, PUCYHKOB U IpaUKOB. B COOTBETCTBUM C 0KH/1a€MbIMU
U TOJIyYEHHBIMH pe3yJibTaTaMu JEJIaloTCS BBIBOABI 00 YyCHEIIHOM (HEyJauHOM) BBIIOJIHEHUU
3a/laHusl, TPOU3BOJMUTCS aHAJIM3 JOMYIIEHHBIX OIIMOOK M TMpeJlaraloTcsi BapHaHThl HX
yCTpaHEHUs, a TakXe NpPeJIaraloTcs CrnocoObl MOMy4YeHHs Haubojee ONTHMAJIbHBIX
pE3yJIbTATOB.

BOIIPOCHI K 3AYETY
Ilpumepnulii nepeuenv 6onpocog K 3auemy
1. Yrto Takoe «okpyxaromias cpeaa»? Kakosa ee ctpykrypa?
2. Yto HasbiBaercs 3arpsasuutensmu OC, u kak oHM kiaccuduuupytorces? Kakue ObiBaroT
ypoBHU 3arps3Herust OC?
3 TexHorenes. JTarbl TEXHOT€HE3A.
4. Texnocdepa. O6veM u coctaB TexHOC(hepbl. TeXHOTEeHHBIN MaTepraIbHBIN OaTaHC.
5. Pecypcer Texnocdepsl. Knaccuduxarus pecypcos.
6. XapakTepuCcTHKa 3€MEJIbHBIX PECYPCOB.
7. XapaKTepuUCTHUKa BOJHBIX PECYPCOB
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8. XapakTeprucTHKa SHEPreTUUECKUX U MUHEPAJIBHBIX PECYPCOB.

9. TexHOreHHOE 3arpsi3HEHHWE OKpyXkammeld cpeasl. Kiaccudukanus TeXHOTEHHBIX
BO3JICHCTBUI.

10. 3arpszaenue armocdepbl. CocTaB, KOJMHYECTBO U OMACHOCTH adPOTOJUTIOTAHTOB. MHIeKC
CYMMAapHOT0 3arpsi3HeHUs1 aTMOC(hephl.

11. 3arps3Henue npupoanHbix BoJ. CocTaB, KOJIMYECTBO M OMACHOCTH I'MJIPOIIOJUIIOTAHTOB.
3arpsizHenue BoJ Poccun.

12. 3arpsasHenue 3emnu. TBepable U ONACHBIE OTXOJIbI: KOJIMYECTBEHHBIE XapaKTEPUCTUKH.
KoadduimenT KoHIIEHTpaliK 3arpsi3HEHUs TOYBBI.

13. PagnanmonHoe 3arpsisHeHne. TexHOTeHHbIe J0OAaBKH K pagrialiioHHOMY (OHY.

14. ®uznyueckoe BOIHOBOE 3arpsi3HEHUE CPEIbI.

15. Texnorennsle mopaxenus. Kimaccudukarms.

16. CBs3b OOIIMX IMOKA3aTEICH COCTOSHUS 3J0POBBSl C 3arpsA3HEHHOCTHIO OKPYIKAIOIICH
CpEJbL.

17. Oxosoruyeckass 0€30MacCHOCTb. Kpurepuun  sKosoruveckoil  0€30MacHOCTH.
be3onacHOCTh TEppUTOpPUANBHBIX KOMIUIEKCOB. be30macHOCTh 3KOCHCTEM. OKOJIOTMYECKast
0e30MacHOCTh YeI0BeKa.

18. [lonsitue cucreMel. OOIIME CBONCTBA U TTApaMETPhl CUCTEMBI.

19. Cucremuble 3aK0HBI 3K0J0ruu. 3aKkoHbl KommoHepa.

20. Cuctema «Yenmoek — OxoHomuka — buorta — Cpena» (UDBC).

21. KauectBo cpenpbl. [Tokazarenu kayecTsa.

22. Menuko-coruanbHas IKana yracaHusi IPUpPO/IbI.

23.CucrteMbl TPUPOAHBIE M AHTPOIOTECHHBIE. DKOJIOTO-3KOHOMUYECKHE U MPHPOJHO-
TEXHUYECKUE CHCTEMBI.

24. OmnpeneneHue OMACHOCTH. AKCHOMBI O MOTEHIMAIbHOW OMACHOCTH TEXHUYECKHX
CHUCTEM.

25. TakcOHOMHUSI OMACHOCTEH. ANTOPUTM Pa3BUTHsI OMACHOCTU. VICTOYHMKM OMAacCHOCTH.
Homenknarypa omacHocteil. I[loporoBeiii ypoBeHp omacHocTtH. llokasarenn O6e30macHOCTH
TEXHUUYECKUX CHCTEM.

26. TexHOJIOTHYEeCKHEe METOJBI YMEHBIICHHsI 00beMa CTOYHBIX BOJ. CXEeMBI OpraHu3aiud
000pOTHOTO BOJOCHAOXKEHMS. METOAbl OYMCTKHA CTOYHBIX BOJ OT BO30yauTened OomesHew,
OpPraHWYECKUX W HEOPraHWYeCKMX BEIIEeCTB, MHTATECIbHBIX BEHIECTB U TEePMaJbHBIX
3arpszHenuil. [lepepaboTka kuaKO(ha3HBIX OTXOJOB, HCIOJIb30BAHUE IIEHHBIX KOMITIOHEHTOB.
KomrmiekcHasi cuctema O4YruCTKU CTOYHBIX BOJI. O30HUpOBaHUE.

27. Metoasl ouuCTKH aTMochepbl OT Ta3000pa3HBIX M adPO30JbHBIX 3arpsi3HUTENEH:
abcopOmusi, anmcopOuMsi, KOHJEHCAlMs, KaTaJuTHYeCKas HeUTpau3aius, JI0KUTaHUE.
VYnaBnuBaHue a’po3onield B ckpy0oepax, punbTpax, snekrpodunbTpax. OUUCTKa OT MBLITH.

28. VcTouyHUKH TBEpABIX OTXOJOB; MX CBOMCTBA; TOPOJCKON MYyCOp, WJ CTOYHBIX BO/I,
OTXOJIbI CENbCKOXO3SHCTBEHHOTO MPOU3BOJICTBA, IEJUII0NI03a U Oymara, OTXOAbl XUMHUYECKOU
IPOMBIIUIEHHOCTH, 30i1a, Huiak. [lepepaboTka oTxo010B; 3axopoHeHHe. DPUINKO-XMMHUYECKHE
METOJbl OYMCTKU. XHUMHUYECKas M Ouoxumuueckas oOpaboTka orxojaoB. CoBpeMEHHbIE
OMOTEXHOJIOTHYECKHNE METOJbl O0E3BPEKUBAHUSI OTXOJ0B. MHOTOCTyNEHYAThle€ KOMIUIEKCHBIC
CHUCTEMBI.

29. Tepmuueckue crocoObl 00e3BpexuBaHUS. MeTonbl pasfeNeHus NpH yTHIN3ALUU
OTXOJI0B.

30. TunoBble cXeMbl OYMCTKH MPOM3BOACTBEHHBIX 0TX010B. Ob6opynoBanue. CpencrBa
KOHTPOJIA Ha NpPUMEPE XUMHUKO-TEXHOJIOTMECKUX MPOU3BOJACTB. Mcmonb30BaHHE TBEPIBIX
OTXOJIOB MPOMBIIIJIEHHOCTH.

31. Knaccudukamusi pagnoakTUBHBIX OTXO0MO0B. [Ipobrmembl JoKanu3aiuu, KOHCEPBAIIHH,
3axopoHeHus. [lepepaboTka u UCHOIb30BaHHE.

32. Tlpobnembl OXpaHBl OKpYKAlOIIEH Cpeabl B TMPOILECCe CelbCKOX0-35HCTBEHHOTO
nmpou3BOCTBA. Hapymienne 6Mo0rnueckoro paBHOBECHS B PE3yJIbTaTe MPUMEHEHHS YI00pEeHUIA
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U SAIOXMMHUKATOB. JlMarHocTwka, METOABl MPEJOTBPAIICHUS U JUKBUAAINH BPEIHBIX
IIOCJIEACTBUN UX UCIOJIb30BAHUS.

7 HIEPEYEHh TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B INTPOLUECCE OBYYEHMUSA
HNudopManuoHHBIEe TEXHOJIOTHHM — 00y4eHHUE B SJICKTPOHHOI 00pa3oBaTeIbHOM Cpese ¢

[ENBI0 PaCHIMPEeHUsT JIOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, YBEIUYCHUS KOHTAKTHOTO
B3aUMOJICHCTBHS C TPEIOoIaBaTelieM, MOCTPOSCHUSI WHIAMBHYaTbHBIX TPACKTOPHH IMOJITOTOBKH,
00BEKTHBHOTO KOHTPOJISI U MOHUTOPUHTA 3HAHHUI CTYICHTOB.

B oOpasoBarenpbHOM mporiecce IO  JUCIHHUIUIMHE  HCIONB3YIOTCS — CIICIYIOIINE
WH(OPMAIIMOHHBIE TEXHOJIOTHH, SIBJISIOIIAECS KOMIIOHEHTAMH DJIEKTPOHHOW MH(OPMAIIMOHHO-
obpazoBarenbHoi cpenabl BITIY:

e Odummansheiii caiit BI'TTY;

e Cucrema amektponHoro ooyuenuss ®I'bOY BO «BI'TIY »;

e (Cucrema TecTUpPOBaHMS Ha OCHOBE equHOro moprana «VHTepHeT-TeCTUpOBaHUS B
chepe oOpazoBaHHSI WWW.1-€Xam.ruy;

e Cucrema «AHTUILTarHaT.BY3»;

e DJEKTPOHHBbIE OMOTUOTEYHBIE CHCTEMBI;

e MynpTUMEAUIHOE COMTPOBOXK/ICHUE JIEKIIMI U TPAKTHUECKUX 3aHSATHI.

8 OCOBEHHOCTHU U3YYEHUSA JUCUUITJIMHBI UHBAJIMJAMMU U JIMIAMMU C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS

[Tpu oOyueHuM JUIl C OrPpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbsI IIPUMEHSIOTCS aJar-
TUBHBIE 00Pa30BaTeNbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBUSIMH, U3JI0)KCHHBIMU B pa3Jiene
«Oco0eHHOCTH peanu3auuu  00pa30BaTEIbHOM MPOrpaMMbl JUIsl MHBAJIUAOB W JMIL C
OTPaHUYECHHBIMH BO3MOYKHOCTSIMH ~ 37I0POBBS» OCHOBHOH 00pa30BaTeNbHOW IMPOrPaMMBbI
(MCHOJIb30BaHKE CHELUANBHBIX YUYEOHBIX TOCOOMM U JUIAKTUYECKUX MAaTEpUANIOB, ClIEUATbHBIX
TEXHUYECKUX CPEICTB OOYYECHHs KOJUICKTMBHOTO W HWHAWBUIYAIBHOTO IIOJIb30BaHUS,
OpEeJOCTaBlIeHNe  yCIyr  acCHCTeHTa  (IIOMOIIHMKA),  OKa3bIBAIOLIET0  O0y4yaromuMcs
HEOOXOMMYI0 TEXHHUYECKYI0 TOMOIIb W T. I.) C YYETOM HWHAMBHIYAIBHBIX OCOOCHHOCTEH
00y4aronuxcs.

Jnist o0yJaromuxcsi ¢ OTpaHUYCHHBIMA BO3MOXKHOCTSIMU 37I0POBbsSI TIPEAYCMOTPEHBI Clie-
ayrole GopMbl OpraHu3aIuy NMeAaroruueckoro mporecca U KOHTPOJIs 3HAaHUM:

- JUIS CIIA0OBUIAIINX:

o0ecrieunBaeTcsi MHIMBUAYyaIbHOE paBHOMEpPHOE ocBelleHue He Mmenee 300 Jrokc;

JUTSL BBITIOJTHEHUST KOHTPOJIBHBIX 3aJJaHUI MTPH HEOOXOAMMOCTH MPEIOCTABISCTCS YBEIHIH-
BaloIllee YCTPOICTBO;

3aJaHust JJIS1 BBITIOJHEHUS, @ TaK)Ke WHCTPYKIMU O TOPSKE BBITIOJTHEHUS KOHTPOJIBHBIX
3a7aHuil OOPMIIIOTCS YBEIMYCHHBIM pudToM (pazmep 16-20);

- TSl TITyXHUX U C1a00CTbIIATIX

o0ecreunBaeTcsl HATM4YKe 3BYKOYCHIIMBAIOIIEH anmnapaTypbl KOJUIEKTUBHOTO MOJIb30BaHMS,
pyu HEOOXOAMMOCTH OOYYAIOIIMMCS MPEIOCTABISAETCS 3BYKOYCHIIMBAIOIIAS amaparypa WHIH-
BUIYAJILHOTO MTOJIb30BaHMS;

- JIUISL JIUIT C TSDKEITBIMU HapyIICHUSIMH PEUH, TIYXHX, CITa0O0CIBIIAINX BCe KOHTPOJIEHBIC
3aJJaHMsl 10 KEJIAHUIO MOTYT MIPOBOJIUTHCS B MUCBMEHHON (hopMe.

OcHoBHOH (opMOIi OpraHu3alKy MeJarornyeckoro mpolecca sBiseTcss HHTErPUPOBAHHOE
o0yuyeHHe UHBAJIUIOB, T.€. BCe 00YYAIOIIMEeCs y4aTcsi B CMEIIAHHBIX IPyMax, UMEIOT BO3MOX-
HOCTB TIOCTOSTHHO OOIIATHCS CO CBEPCTHUKAMM, JIETYE Al TUPYIOTCS B COLIMYME.
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9 CIIMCOK JIMTEPATYPbI
9.1 JIuteparypa

1. Okonorusi: YenoBek - DkoHoMuUKa - buora - Cpena : yaeOHuK 115 ctya. By30B / T.
A. AkumoBa, B. B. XackuH. - 2-¢ u3., nepepad. u gom. - M. : KOHUTH, 2001. - 566 c. (10 3k3.)
2. Benos, II.T. TexHOreHHbIE CHUCTEMBl M D3KOJOTMYECKHH PHUCK : Yy4eOHUK U

npaktukyMm st By30B / I1. T'. Bermos, K. B. Uepnos ; mox o6eii pemaxmueii I1. I'. benosa. -
Mocksa : U3natensctBo FOpaiit, 2022. - 366 c. - (Bwicmiee o6pazoBanue). - ISBN 978-5-534-

00605-6. - Tekcr : osnexkrpoHHwid // OOpaszoBarenbHas 1iatdopma FOpailt [calT]. -
URL.: https://urait.ru/bcode/489870
3. benos, C.B. TexHoreHHblE CHCTEMBbI W DKOJOTHYECKHA PHUCK : YUYECOHHK IS

By3oB/ C.B.benos.- MockBa: MWznarensctBo IOpaiit, 2022.- 434c.- (Beicuee
obpazoBanmue). - ISBN 978-5-9916-8330-2. - Tekct : nsnektpoHHbli // OOpa3oBareiabHas
iatdopma Opaiit [caiit]. - URL: https://urait.ru/bcode/490060

4. TexHOTreHHbIE CUCTEMBI M YKOJIOTMYECKUIl PUCK: MIPAKTUKYM / M-Bo 0Opa3oBaHUs
u Hayku Poc. @enepanuu, ®I'6OY BO BITIY ; cocr. JI. I1. [lanoBa. — bnarosemenck : 1M31-Bo
BI'TIV, 2019. — 140 c. (35 2k3).

9.2 ba3pbl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

MHUHUCTEPCTBO MPHUPOIHBIX PECYpcoB u 3kosioruu PO http://www.mnr.gov.ru
denepanbHOE areHTCTBO BOJIHBIX pecypcos http://voda.mnr.gov.ru

denepanbHOE areHTCTBO JIECHOro Xo3siicTa https://rosleshoz.gov.ru

denepanbHOE areHTCTBO MO Heapornoib30Banuto http://www.rosnedra.gov.ru
®denepanbHas Ciryx0a 1Mo KOJIOTHIECKOMY, TEXHOJIOTHUECKOMY U aTOMHOMY Ha30py
(Pocrexnanzop) https://www.gosnadzor.ru/

6. DenepanbHas ciryxk0a 10 TUAPOMETEOPOIIOTUH M MOHUTOPUHTY OKPYKAKOIIEH CPe/Ibl
(Pocruapomer) www.meteorf.ru

denepanbHOE areHTCTBO 110 peidooBcTByY http://www.fish.gov.ru

Bcepoccuiickuii Dxonorndeckuii [Topran http://ecoportal.ru

9. Tlopran HayuHO¥H 2ekTpoHHOM OnbmMoTekn http://elibrary.ru/defaultx.asp

agrwbdE

o N

9.3 DJ1eKTPOHHO-0MOIHOTEYHbIE PeCYpPChI

1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

JUia mpoBeleHHs 3aHATHM JIEKIMOHHOTO THWIIA, TPYNHOBBIX W WHAMBHUAYAIbHBIX
KOHCYJIbTAI[Mi, TEKYILEro KOHTPOJI U IPOMEXYTOUHOM aTTECTALIUN UCIIONb3YOTCS ay INTOPUH,
OCHaIEHHBIE Y4eOHOI MeOelblo, ayTMTOPHOM JOCKOM, KOMIIBIOTEPOM(PaMK) C yCTAHOBJICHHBIM
JMIIEH3UOHHBIM CHEIHMAIU3UPOBAHHBIM POrPaMMHBIM OO€CreueHHEM, KOMMYTaTOpOM JUIs
BBIXOJJa B  JJICKTPOHHO-OMOJMOTEYHYI0 CHUCTEMY M  DJICKTPOHHYIO  HWH(OpPMAIMOHHO-
oOpazoBatenbuyto cpeay bBITIY, MynbTUMETUHHBIMH TPOEKTOPAMH, SKCIO3UIIMOHHBIMU
SKpaHaMH, Y4eOHO-HArIsIAHBIMU MOCOOMSAMU (TaOIUIbl, MyJIbTUMEIUNHbIE Mpe3eHTauun). s
poBeIeHUs TaOOPaTOPHBIX 3aHATHH TaKkKe UCIOIb3yeTCs:
Aya. 217 «A». JIaGopaTopusi aHATUTHYECKOH XUMHMHU
Cron naboparopHslii 1-mecrt. (8 miT.)
Cron nuceMeHHBbIH 1-mecT. (2 mT.)
Cron npenogasatens (1 mrt.)
Cryn (11 mrt.)
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KOMHBIOTep C YCTAHOBJICHHBIM JIMICH3UOHHLIM CICHHUATIU3UPOBAHHBIM MPOTpaMMHBIM

obecnieuenueM (1 mit.)

[TpunTep «Samsung» (1 mrt.)
8 - mopToBbIii KOMMyTaTtop D-LinK mist BeIxozia B 2JI€KTPOHHO-OMOIIMOTEUHYIO CHCTEMY U

AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeay BI'TIY (1 mT.)

Mynprumeaunitaeni npoekrop SHARP -10 X (1 mt.)

DKCNO3UIIMOHHBIN 3KpaH (HaBecHOM) (1 1mT.)

Anamuzatop AHUOH-7051 (1 mT.)

Becol ananutnueckue VIBRA HT-84RCE (2 mir.)

XKunkoctHas xpomarorpadudeckas cUCTeMa ¢ KOHAYKTOMETPUYECKIM
netexktupoBanueM «/xerxpom» (1 mrT.)

[TpubGop aJis nmoayueHuss 0co00 YMCTON JEOHNU30BaHHOM BOABI «Bomomei» (1 mit.)
Komruiekc anmapatHo-miporpaMMHbIi Ha 6aze xpomarorpada «JIpuctama 2000M» (1
IIT.)

Konaykromerp «Anuon 4120» (1 wr.)

Hacoc BakyymHblit-komiipeccop (munu) Portlab N86 KTE (1 mT.)

YcrpoiictBo it GubTpaiuu u Aerasaiuu pactBopoB AHO-1566 «Phenomenex» (1
IIT.)

LenTpudyra nadoparopuas OITH-4 (¢ poropom) (1 mit.)

Becwt BJIP-200 (ananutuueckue) (2 mir.)

Becsr BJIP-200I" (¢ rupsimu) (1 wT.)

Becwt EK-400H (9i1 aun Au)(0,01r.) (1 mT.)

Beco! Topcuonnbie BT-100 (texuuueckue) (1 mwr.)

BoiTsixHOM 30HT (1 1IT.)

HNonomep N130 2M.1 (1 mT.)

Kommekc BonsTamnepomerpudeckuit CTA (1 mit.)

Muxkpockorn MBC-10 (1 mit.)

[kad cymunbHbIHI

Mydenbnas neus ([IM-8) (1 miT.)

AxBaguctuuarop (A23-4-2M) (1 mT.)

Kommekc npodonoarorosku «Tepmoc-axcnpece» TO 1 (1 mt.)

®oromerp KOK3KM (1 mir.)

[Tpo6ooTbopnast cucrema [13-1420 (1 wt.)

®Topormact npo6oot6d. cuctema [13-1320 (1 mwT.)

Hentpudyra (1 mrT.)

OxcukaTop (2 mrT.)

[Mratus I — 01 «JIAB» (7 mT.)

Marnutnas memanka [1-3-6100 (1 mrt.)

Kommnekt «Apeomerp yueOHbIi» (1 mT.)

[ITatuBel 17151 TPOOUPOK, HarpeBaTeIbHbIE MPUOOPHI, JIabOpaTOpHAas Mocyaa
XUMHUECKUE PEAKTHBBI 10 TEMATHKE JJAOOpaTOPHBIX padoT

VY4eOHO-HarIAgHbIE TTOCOOUS - CIaiIbl, TaOIUIbI, MyJIbTUMEIUNHHBIE MPE3EHTALUN IO

JUCHUITIIINHE «TexHOreHHBIe CUCTEMBI M DKOJIOTHICCKUM PHUCK»

CamocrosiTenbHasi paboTa CTYIEHTOB OpraHU3yeTCcsl B ayJIUTOPUSAX OCHAIlEHHBIX

KOMITBIOTEPHOM TEXHMKOH C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENbHYIO
Cpely By3a, B CIIEIIHATU3MPOBAHHBIX Ja00OpaTOPHAX MO AUCLUUILUIMHE, a TAKXKE B 3ajlaX JOCTyIa B
J0KanbHyo cetb bITIY.
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JInneH31nOoHHOE IPOrpaMMHOE 00eCIIeUeHnEe: ONIepPaI[MOHHbIE CHCTEMBI ceMeiicTBa
Windows, Linux; opucusie nporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpabotuuk: [Tanosa JI.IL.., kaHauAaT XUMHUYECKUX HAYK, JOIEHT Kadeaphl XMMHUH,

Kammua B.A., k. I.-M. Hayk, JOLUEHT Kadeapbl XMMHUU, HAYAJIbHUK MAPTUU MHKEHEPHO-
OKOJIOTUYECKUX  M3BICKAaHWHM  JabOpaTOpHBIX M ONBITHBIX  pabor AO  «Amypckwuii
TEPPUTOPUAIBHBIM HHCTUTYT CTPOUTENIBHBIX U3bICKAaHUI»
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11 JUCT U3MEHEHM Y TONTIOJTHEHU I

Yr1Bepxkaenue usmenennii u gonoanenuid B PII/I nias peamuzauuu B 2020/2021 yu. r.
PII[] oGcyxkaena u onobpeHa s peanu3anuu B 2020/2021 y4. r. Ha 3aceqanuu kadenpsl
xumun (ipotokon Ne 9 ot «11» urons 2020 r.). B PIIJl BHeceHbl creayroniyue W3MEHEHHS U

JOIIOJIHCHU A

B pabouyto nporpaMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS U JOMOTHEHUS:

Ne uzmenenus: 1
Ne cTpaHuLIbl ¢ U3BMEHEHUEM: TUTYJIBHBIN JIUCT

Hckmrounts: MUHUCTEPCTBO HAYKU U
BBICILIETO OBPA30OBAHUSI
POCCHUIICKOU ®EJEPALINU

Bxmrounts: MUHUCTEPCTBO
[TPOCBEILEHU S POCCUICKOI
®EJIEPALINU

YrBepxkaenue usmenennii B PILJ nois peanusanum B 2021/2022 yu. r.

PII/] mepecmoTpena, obcyxaeHa u ogoopena s peanusanuu B 2021/2022 yae6HOM roay
Ha 3acenanuu kadeapsl xumuu (mporokon Ne 7 ot 14 ampenst 2021 1.).

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS U JOTIOTHEHUS:

No uzmenenwusi: 2
No cTpanuiipl ¢ usmenenuem: 81

HckmrounTh:

Bxirounts:

B nynkr 9.3:
OBbC «tOpaiit» https://urait.ru/

PII/] nepecMmoTpena, oOcyxieHa u ogobpena s peanuzanuu B 2021/2022 yye6HOM roay
Ha 3acenannu Kadeapsl xumuu (mpotokod Ne 4 ot 29 nexabps 2021 r.).
B pabouyto mporpaMMy BHECEHBI CIICAYIONINE U3MEHEHUS U TOTIOTHEHHS:

Ne uzmenenus: 3
Ne crpanuts! ¢ n3meHennem: 81

HckmrounTh:

Bxirounts:

B nynkr 10:

Ayn. 118 «A». JIabopaTopusi ecTeCTBEHHO-
HAY4HOIl HANIPABJIEHHOCTH
NMeAarorn4ecKoro TexHonapKa
«KBanTopuym-28» um. C.B. Jlankuna

» Jlocka 1-anemeHTHas menoBas MarHuTHas (1
IIT.)

+ [lapra naGopaTopHas ¢ HaACTPOUKOH U
BBIJIBUKHBIM OJIOKOM (2 TIT.)

 [lucemenHslii ctona (4 mr.)

o Cron npuCTeHHbIN XuMudeckuit (3 mrT.)

» Cron qis npenogasatens (YIJIoBoil)
npaBocTOpoHHMH (1 mT.)

e Cremnax KHWXHBIN, 12 stueek (1 mT.)
 Ilonka HaBecHas, Oemnas (1 wr.)

ITyd 80*80 (2 mit.)

[y 52*52 (2 wrt.)

JuBaH TpéxmecTtHbIi (1 mT.)

» Kpecno mis pykoBoautens Jupext miroc (1
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IIT.)

e Tymba ¢ MOWKOW HAKIaHOU JIsI KyXOHHOTO
rapautypa (6enas) (2 mr.)

» Kyumep Silver Arrow 130 (1 mr.)

* HoytOyxk (4 mrt.)

e M®Y npuntep Brother DCP-L5500 (1 mT.)
e Amnmnapar Kunna (2 mr.)

o Crepunmzarop ais 1aOOpaTOPHOH MOCY/IbI
BO3AyIIHBIH (1 1mIT.)

» JlaGopaTopHoe o6opyaoBaHue 1o XUMuH (6
IIT.)

e MarnutHas memainka (1 mr.)

 Iludponas nabopaTopus Mo XMMHU
«Releony (6 mir.)

 Iludponas nabopatopus o ¢usuke
«Releony (6 mir.)

 Iudposas madboparopusi 1o OHOIOTHH
«Releony (6 mir.)

e VueOHO-UCCIIe0BATENILCKAs JIA00OPATOPUS
OMOCUTHAJIOB U HEHPOTEXHOJIOTUM (6 1IT.)

e VYueOHas J1abopaTopusi TOYHBIX U3MEPEHUIA
(6 mt.)

» Muxkpockorn yueOHbIN «IBpHKay (6 mT.)

YrBep:knenue uzmenenuii u gonojsHennii B PINJL nus peanuzanuu B 2022/2023 yu. r.

PII/] nepecMmoTpeHa, oOcyxieHa u ogoopena s peanu3anuu B 2022/2023 yye6HOM roay
Ha 3acelannu Kadenpsl xumuu (mpotokos Ne 8 ot 26 mas 2022 r.).

B pabouyto mporpaMMy BHECEHBI CIIEAYIONINE U3MEHEHUS U TOTIOTHEHHUS:

Ne uzmenenus: 4
Ne crpanuts! ¢ n3meHennem: 81

13 nmyHkTa 9.3 HCKIIIOUUTH: B nyHKT 9.3 BKIIOYHTSE:
1. OBC «Jlanby» (http://e.lanbook.com) 1. Hayunas anekTpoHHasi OuOinoreka
eLIBRARY.RU

(https://elibrary.ru/defaultx.asp?)

PIT/I nepecMoTpena, oOcyskaeHa u ogodpeHa Juist peanuzanuu B 2022/2023 yyeOGHOM roay
Ha 3aceannu Kadenpsl xumuu (mpotokoi Ne 1 ot 14 centsops 2022 r.).
B paGouyto mporpaMMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne uzmenenus: 5
Ne crpanuts! ¢ n3menenuem: 81

B Pa3znen 9 BHeceHbl U3MEHEHUSI B CIUCOK JUTEPATyphl, B 0a3bl JAHHBIX U WH(OPMAIMOHHO-
CIPaBOYHBIE CHUCTEMBI, B JJIEKTPOHHO-OMOJIMOTEYHbIE pecypchl. YKa3aHbl  CCBUIKH,
o0ecreynBaroIIue JOCTYI 00yUYaOIUMCS K IEKTPOHHBIM YYEOHBIM U3JIaHUSM U AJIEKTPOHHBIM
obpazoBarenbHbIM pecypcaM ¢ caiita DI'BOY BO «BbI'TIY ».

YT1Bepxaenue usmeHeHuii u nonojHenuit B PIIJI nas peanuzanuu B 2023/2024 yu. r.
PIIJI mepecmotpena, obcyxaeHa u omoOpeHa s peanmm3anuud B 2023/2024 yueGHOM
rojly Ha 3acefanuu Kadeapsl XuMud (mpoTokos Ne 9 ot 28 utons 2023 r.).
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http://e.lanbook.cоm/

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/1 nas peammzanuu B 2024/2025 yu. r.
PIT/] mepecmoTpeHna, obcyxaeHa u ogodpena s peanusanuu B 2024/2025 yueOHOM ro-
Iy Ha 3acegaHuu Kadeapsl xumun (mpotoko Ne 8 ot 30 mas 2024 1.).
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