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—
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CocraButens: W.10. Jleman, crapimuii npenogasarens Kadeapsl THIPOMETEOPOIOTHH U T€03KOJIOTHU

Pabouast mporpaMma TUCHUILIMHBEI YTBEpXKACHA Ha 3aceaaHuu kadeapsl mpotokos Ne 8 ot 27 mas 2019
T.

JlomoyiHeHUs ¥ U3MEHEHUSs, BHECEHHbIE B pa00UyI0 MpOorpaMMy JTUCIUILIMHBL, YTBEPKACHBI Ha 3aCeIaHuU
Kadeapsl ,
poTOKOJ Ne OT « » 20 r.

3aBenyromuii kadeapoit / /

JlonoJHEeHUs: ¥ U3MEHEHUs], BHECEHHBIE B pab0uyro MporpaMMy AUCHUILUIMHBI, YTBEPKACHBI HA 3aCeIaHUH
Kadeapsl ,
IpOTOKOJ Ne OT « » 20 r.

3aBenyromuii kadeapoit / /

JlonoJHEeHUs: ¥ U3MEHEHUs], BHECEHHbIE B pa00uyto NMporpaMMy AMCLHUILUIMHBI, YTBEPKAECHBI HA 3acelaHUU
Kadeapsl ,
IpoTOKOJI Ne OT « » 20 r.

3aBenyromuii kadeapoit / /

JlomoJTHeHUsT ¥ N3MEHEHUS, BHECCHHBIE B pa00UyI0 IIPOrpaMMy JTUCIUIUIMHBI, YTBEPKIACHBI Ha 3aCCIaHUN
Kadeapsl ,
POTOKOJ Ne OT « » 20 1.

3aBenyromnuii kadeapoit / /
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1. IlepevyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHUILIMHE, COOTHECEHHBIX €
IJIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOEHHSI 00pa30BaTeJIbLHON MPOrpaMMbl
(c opuenmayueil Ha Kapmovl KOMNEMEHYUIL)

B pesynprare ocCBOCHHS 00pa30BATENBHOW MPOTPaMMbl OOYYAIOIIMICS JIOJDKEH —OBIIAICTh
CIICAYIOIIUMU pe3yabTaTaMi 00y4eHHS 10 AUCHUILTHHE:

®dopMmupyemas
Pesynbrarsl 00ydeHust KoMIeTeHIHus (¢ IIpumeuanue
yKa3aHHEM K0Jia)

[Ipuponusie u AQHTPOIIOTEHHBIE WCTOYHHKHU
3arpsi3HEHUSI BOJ CYIIM H  MHUpPOBOTO  OKeaHa;
OCHOBHBIE  TPYNIIBI  3arps3HSIOIIMX  BELIECTB, [K-3
MOCJICAICTBUH  MX BO3JCHCTBHS Ha 4YellOBEKa U
OKPY’KaIOIIYIO Cpeny.

[Ipoueccsl popmMupoBaHMsl KauecTBa BOJBI B BOIHBIX
00BEKTaxX, NMPUHIWIBI OPTaHW3alUN HAONMIONEHWH H T1IK-6
KOHTPOJISI COCTOSIHHSL BOJHBIX OOBEKTOB.

[IprMeHATh Ha NMPAKTHKE METOJIbI OLEHKH COCTOSHUS
3arpsA3HEHUS]  BOAHBIX ~ OOBEKTOB,  HCIIOJIBL30BAThH
OCHOBHBIC CIIPaBOYHBIC MaTepHalbl W H3JaHU,
TUTHEHUYECKHE U PHIOOX03AHCTBEHHbIE TPEOOBAaHMS K
Ka4yeCTBY HOBEPXHOCTHBIX BOJ| JJIsl OLICHKH U3MEHEHHMS
BOJTHBIX PECYPCOB.

CaMOoCTOsITeIbHO HaxoAuTh MH(popManuio, paboTarts ¢
pa3HBIMH HMCTOYHUKAMHU (CHPaBOYHUKAMM, MHTECPHET-
pecypcbl, 0a3bl  JaHHBIX  THIPOJOTMYECKOW |
BOJIOXO035IICTBEHHOW MH(DOPMALIHH).

CoBpeMEHHBIMU METO/IaMH OLCHKU COCTOSIHHS BOJ
CylId 1O  XHMHYECKHM, THAPOOMOJIOTUYECKUM
MOKa3aTeassM W aHTPOIOTCHHOW COCTaBISIONIEH ¢
[ENbI0 OLEHKH HX O3KOJOTMYECKOTO COCTOSIHUS M
perylaMeHTalH XO35HCTBEHHON JESITeIIEHOCTH
YeJIOBeKa.

HaBbikamu paGoThl M0 0OOCHOBAaHHMIO U HPOBEACHHIO
BOJIOOXPAHHBIX MEPOIIPUSTHH.

3HaHus

IK-3

YMeHus

[1K-6

Brnanenus (HaBBIKH IK-3
/ omBIT

JIESITCIIBHOCTH )

[1K-6

[1K-3: BnaneHHMeM TEOPETUYECKMMHM OCHOBAaMM M MPAKTUYECKMMU METOJAaMHU OpraHU3aliu
THIPOMETEOPOJIOTMYECKOTO MOHUTOPHHIA, HOPMUPOBAHMSI U CHUIKEHMSI 3arps3HEHHUS] OKpY)Karolieu
Cpelbl, TEXHOTEHHBIX CHCTEM U D3KOJOTMYECKOTO PHCKA, a TaKXe METOJaMU OLEHKH BIIHSIHUS
THJIPOMETEOPOJIOTUUECKUX (PAKTOPOB HA COCTOSIHUE OKPYKAIOLIEH CpeJibl, JKU3HEAEATEIBHOCTh YeJIOBEKa
U OTpaciiv X03sHCTBa;

[1K-6: BnajeHneM TEOPETUYECKHMMH 3HAaHUSMHU B 00JIacTH OXpaHbl arMoc(epbl U THapochepsl
(Boxg cym u MHpOBOro OKeaHa), OCHOBaMH YIIPaBJIEHHsS B cdepe HCIOIb30BaHUS KIMMATHYECKHX,
BOJHBIX M PBIOHBIX PECYpCOB M HaBbIKAMU IJIAHUPOBAHUS W OPraHU3allMU IMOJIEBBIX M KaMepaJlbHbIX
pa0or.



2. leab 1 MeCcTO TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Huctunmuna  « HIpOMETEOPOJIOTMYECKHE OCHOBBI OXpaHbl OKpYyXaromed cpeasl. BomaHbie
OOBEKTHI» OTHOCHTCS K BAPUATUBHOM YACTH.

JucuuninuHa n3ydaercs Ha 3 Kypce B S ceMecTpe.

Lenp M3y4deHUs] MUCHUIUIMHBI 3aKIIOYACTCS B MOJYYCHHH OOYYAIOIIMMUCS 3HAHUW O HamOolee
OMACHBIX HAPYHICHUSAX, MPOUCXOMSIIUX IOJ BJIMSHUEM aHTPOIIOTCHHBIX (haKTOpOB, B Truapochepe u
MyTSIX UX OXPaHbl, METOJIaX MPEOJOJCHUSI SKOJOTMUECKUX TOCIEICTBUN, CBS3aHHBIX C 3arpsA3HEHUEM
OKpYJKaIoIed Cpeabl C IEIbI0 COXPAHCHHS MPHUPOIHBIX YCIOBHM, OJAroNpUsTHBIX ISl COXpaHEHUS
€CTECTBEHHBIX DIKOCHUCTEM.

st ocBOCHMSI TUCHMIUIMHBI HEOOXOMMBbI KOMITETCHIIMH, CPOPMUPOBAHHBIC B paMKaX H3YYCHHS
CIIEYIOIINX JUCIUILTHH: «XuMus», «[ uaponorust pex», « uaposorus o3ep U BOAOXpaHWIHIy, «O0mas
THAPOJIOTHS.

JucuumimHa 6a3upyeTcsi Ha TEOPETUICCKUX U MPAKTUYECKUX MPEICTABICHUSIX O (PU3UYECKUX U
XUMHUYECKUX TIpolieccax, MpOTeKarmMX B arMochepe u ruapocdepe, 3HaHUAX O TII00aTbHBIX IUKIAX
yTIepoia, B3auMOJICHCTBUHM OKeaHa U aTMOC(EpHI.

OcBoeHne ocHOB «I'MAPOMETEOPONIOrHYECKUX OCHOB OXPaHbl OKpyXkarouend cpeabl. BogHbie
OOBEKTHI» HEOOXOIUMO MPU M3YUYECHUU TAKUX IUCIHUIUIMH, Kak «VHXeHepHas TUApOJIOTHs», «PedHoii
CTOK M THUJIPOJIOTHMYECKHE pacueThl», «BoaHOE X0351CTBO M BOJOXO3SHCTBEHHBIE pacdyeThl», «O0mmas u
peYHas THAPaBIHKay, «BoIHBIC TPOOIEMBD.




3. Coaep:xanne padoueii nporpamMmel (00beM JHUCHHUIIMHBI, TUIILI H BUALI V4€0OHbBIX 3aHATHII
9 9
Yy4eOHO-MeToAuYecKoe odecnevyeHne caMoCTOSTeIbHON PadoThI 00y4a0IIUXCs)

MHWHOBPHAYKH POCCHUHN
OI'bOY BO «bAIIKUPCKUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»
T'EOT'PA®UYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JTUCIUIUTMHBL «[ MIPOMETEOPOTOTHYEeCKIE OCHOBEI OXPaHbI OKPYXKAIOIIEH cpeibl. Bo/iHbIE 00BEKTHI»
Ha 5_ ceMecTp

ouHas Gopma oOyyeHHUs

Bup padorsl O0BbeM TUCHHUILINHBI
O6mas tpyzoemkocts nuctuioinHb (3ET / gacoB) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pa0OTy C IPETOAaBaTEIIEM: 55,2
JIEKIIAHA 18
MIPAKTHIECKUX/ CEMUHAPCKUX 34
71a00paTOPHBIX 2
Ipyrux (TpynmoBasi, WHAWBUAyaJdbHAas KOHCYNbTalWMs W UHBIE BHIBl yIeOHOI
JIESITeTHHOCTH, TIPETyCMAaTPHUBAIONIIE PadOTy acipaHToB ¢ npemnogaBatenem) (DKP) 1,2
Y4eOHBIX YaCOB Ha CAMOCTOSTENBHYIO paboTy odydaromuxcs (CP) 54
Y4eOHBIX YacoB Ha TOATOTOBKY K SK3aMeHY/3auery/muddepeHIUpOBaHHOMY 3a4eTy
(KOHTpOJIB) 34,8

CDopMa KOHTPOJIA:

9K3aMEH___ 5 ceMecTp



®dopma H3ydeHUs] MATEPHANIOB: JCKIUH,

OcHOBHasI U

®dopMa TEKyIIEro

TMPAKTUICCKUEC 3aHATUA, CCMUHAPCKUE 3aHATHS, JIOIIOJIHUTEIbHAS 3anamHms 0o KOHTPOJISL YCIIEBAEMOCTHU
Ne T nabopaTopHble pabOThl, CAMOCTOSITEIbHAS JIUTEparTypa, A . (KOJIIOKBHYMBI,
eMa U cofieprKaHue CaMOCTOSATENIbHOU
n/n sep paboTa u TPyI0EMKOCTS (B Yacax) pekoMenayemas a60Te CTYACHTOB KOHTPOJIbHBIE Pa0OTBHI,
CTyAeHTaM (HoMepa U3 p Y KOMIBIOTEPHBIEC TECTHI H
CIIHICKA) T.IL.)
JIK ITP/CEM JIP CP
1 2 3 4 5 6 7 8 9
1. | Moayns 1.  Mupossie
BOJIHBIC pecypcesl, ux
pactipenenenue u Onucanue OCHOBHBIX
KOJINYECTBEHHBIE 2 2 4 123 XapaKTEepUCTUK KonTponbHast pabota
XapaKTepUCTHKH.  BojHbIC - BOJI000ECIICICHHOCTH [IpakTrdeckas padora
pecypcesl EBponibl, PO u PB, TEpPUTOPUI
WX TPOCTPAHCTBCHHAS W
BpeMEHHasl H3MEHIHBOCTh
2. | Muposoit BJIAr0000POT:
THIPOJIOTHIECKOE, XapakTepucTuka
BOJIOXO3STHICTBEHHOE u OCHOBHBIX HallpaBlICHUHA
9KOJIOTHUECKOE  3HAuCHHE. U3MEHEHUS
o . Kontponsnas pabora
IlocnencrBus BIIMSTHHS 4 2 - 4 1,2,3 BOJIOXO3SMCTBEHHOM U
. IIpaxkTryeckas pabora
W3MEHeHMs  KJMMara Ha 9KOJIOTHYECKOH
3amacel  BOZBI, JAeTpajanus 00CTaHOBOK Ha NpHUMeEpe
3eMEeNBbHBIX  PEeCypcoB U OTJEITBHBIX MAaTEPUKOB
OIYCTHIHHBaHUE.
3. | ®opmupoBaHue
XAMHIYIECKOTO cocraBa
TIPUPOIHBIX BO/I. N
PHPOAL A Amnanmu3 ocoOeHHOCTEN
OcobeHHoCTH BITVSTHUS
9 . BIUSIHHSI OCHOBHBIX
XO3SAACTBECHHOM .
oTpacieil YJKOHOMHUKH Ha Kontponsnas pabora
JeSITeIPHOCTH YeIOBEKa Ha
4 4 - 6 1,2 KOJINYECTBEHHBIE U [IpakTryeckas padbora
Ka4ecTBO BOABI B BOIHBIX
Ka4yeCTBEHHBIE
obwexTax. Jlokamm3oBaHHOE
XapaKTePUCTHKH
COCpeI0TOUYEeHHOE u
MIPUPOIHBIX BO.
paccpenoToueHHOe
(muddysnoe) mocTymieHue
CTOYHBIX BOJ
4, Monayas 2. HopmuposaHue N3yueHne HOpMaTUBHO- KonTponbHast pabota
KadecTBa OKpYXKaromIeH 4 4 2 6 1,23 MIPABOBBIX IOKYMEHTOB. IIpakTudeckas pabora
CpeIbl: OCHOBHBIE TTOHITHS PacueT KOMIUIEKCHBIX 7




(ITIK, pprooxo3siicTBEHHOE, MoKasareseu
CaHNTAPHO-THTMEHMYECKOE 3arpsI3HEHUS BOJHBIX
(opmupoBaHue, OAacC). 00BEKTOB.
HopmupoBanue  kauecTtBa
BOJIBL. O pexr
KOMIUIEKCHOTO BO3JeHCTBUS
3arpsI3HSIONINX BEIECTB
OCHOBHBIE XapaKTEPUCTHKH
Muposoro OKeaHa. PaiionnpoBanue
OcobenHocTH BIIMSTHUS MmupoBoro okeasa 1o
9 . KonrponbHas padborta
XO03sTHICTBEHHOU MOKazaTeJsIM TEPMO-
4 10 1,2 IIpakTnyeckas pabora
JICATEIbHOCTH 4YeJIOBeKa Ha BJIaro00ECIEeYeHHOCTH 1
3arpsi3HEHUE MOPCKUX BOJ H CTEINCHH 3arps3HCHUA
9KOCHUCTEMBI. [Tpobnemsl BOJ
oxpanbl MUpOBOro okeaHa
6. | [Ipobmembr  oOXpaHBI W
AIMOHAIEHOTO
patl Ananuz
UCTIONIb30BAHUS BOJHBIX . .
BOJIOXO3SHCTBCHHON
pecypcoB  (Ha  mpuMepe KontponsHas pabora
CHUTYaIIH C YIECTOM
CBepIJIOBCKOTO, - 4 - 10 1,2,3 IIpakTryeckas pabora
BIIASTHUS
Yensounckoro, Y GUMCKOro
THIPOMETEOPOTIOTHIECK
MPOMBILUICHHBIX ~ y3JIOB | N
uX (aKTOpPOB H yCIOBHIA
OTJEIBHBIX MTPOMBIIUICHHBIX
LIEHTPOB Ypana).
7. Pacuer KOMIUIEKCHBIX
IOKa3zarejael  3arps3HEHUus
Brimonnenue pacueToB KonrponbHas pabora
BOJTHBIX 00BEKTOB c
- 14 - 14 2,3 0 Pa3INIHBIM [IpakTrdeckas padora
UCTIONIb30BAaHUEM
METOIUKaM
THAPOXUMHYECKUX
MaTepHaJIoB.
Bcero uacoB: 18 34 2 54

Paspnen 1. Boanusie pecypcsl mupa, P®, Pb
Tema 1. XapakTepucTHKa MHPOBBIX BOJHBIX PeCypcoB.
MupoBeie BOAHBIE PECYPCHI, UX PACHpPEACIICHHE M KOJWYECTBEHHBbIE XapakTepucTHKU. Bonaublie pecypcesl EBponsl, PO u Pb, ux npoctpanctBeHHas u
BpEMEHHAsI U3MEHYUBOCTh
Tema 2. IlousiTue 0 MUPOBOM BJIaroodopore.
MupoBoii BIaroo60poT: THAPOIOTHYECKOE, BOJOXO035IMCTBEHHOE U SKOJIOTHUECKoe 3HaueHue. [locieacTBrs BIUSHUS U3MEHEHUs KJIMMaTa Ha 3arachl BOJIbI,
Jierpajalus 3eMeJIbHBIX PECYPCOB U OITyCThIHUBAHUE.
Tema 3. OcodeHHOCTH (POPMHPOBAHUSI XHMHYECKOI0 COCTaBa BOJ.
®opMHUpOBaHUE XUMHUYECKOTO COCTaBa MPUPOIHBIX BoJA. OCOOEHHOCTH BIMSHHUS XO3SWCTBEHHOW IESTENbHOCTH YEJIOBEKAa Ha KayecTBO BOJABI B BOJHBIX
o0bekTax. JIokaar3oBaHHOE COCPEJOTOUECHHOE U paccpeoToueHHoe (Iuddy3HOe) NOCTYIIICHUE CTOUYHBIX BO/I.



Pa3nes 2. HopmupoBaHue Ka4ecTBa BOAHBIX 00bEKTOB
Tema 1. HopmupoBanue kadecTBa.
HopmupoBanue kadectBa okpyxkaromiei cpenbl: ocHoBHble moHsATHS ([IJIK, peiboxossiictBeHHOE, caHWTapHO-rurHeHndeckoe dopmupoBanue, [1/1C).
Hopmupoanue kauectBa BoJbl. DPPEKT KOMIUIEKCHOTO BO3JCHCTBHS 3arpsA3HSIONINX BEIIECTB.
Tema 2. Biusinue X0351iiCTBEHHOI 1eATEJILHOCTH HA 3arpsi3HEHUE BO/I.
OcHoBHble XapakTepucTuku MupoBoro oxeaHa. OCOOCHHOCTH BIIMSHHUS XO3SMCTBEHHOM JAESITEIbHOCTH 4YeNOBEKa Ha 3arps3HEHHE MOPCKHX BOJA U
skocucteMbl. [Ipobaembl oxpansl MUpOBOTO OKeaHa.
Tema 3. IIpo6s1eMbl OXpaHbI M UCIIOJb30BAHNS BOJHBIX PECYPCOB.
[TpoGieMbl OXpaHbI ¥ PAIMOHATLHOTO MCIIOIB30BAHMS BOJHBIX pecypcoB (Ha nmpumepe CepuioBckoro, Yenssonackoro, Y GUMCKOTO POMBINIIICHHBIX y3JI0B
U OTJEJBbHBIX ITPOMBIIIJICHHBIX LIEHTPOB Ypana).
Tema 4. PacueTHble moka3aTe/jim KauecTBa.
Pacyet KOMITJIEKCHBIX TTOKa3aTeNiel 3arpsi3HEHUS BOJHBIX O0BEKTOB C MCIOIB30BAHUEM THIPOXUMHUECKUX MATEPUAIIOB.



4. ®oHJ OLIEHOYHBIX CPEICTB MO AUCHUIIHHE

4.1. IlepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNOB UX ()OPMHPOBAHUS B NPoOLIECCe OCBOEHUS
o0pa3oBaTe/bHOI mporpamMmebl. OnucaHue NoKa3aTeseil 1 KpUTepUeB OLlEeHUBAHUS

KOMIIETeHIHI HA PA3JIMYHBIX 3Tanax uxX (OpMUPOBAHNSI, ONTUCAHUE IIKAJ OLleHUBAHUS

Kon u QopmynupoBka KOMIETEHLUH:
IPAaKTUYECKUMU METOAAaMU OPraHM3alluyd THAPOMETEOPOJOrHYECKOr0 MOHUTOPUHIA, HOPMUPOBAHUA U

T1IK-3:

BIaACHHUEM TCOPCTHYCCKMMH OCHOBaMM H

CHMOKCHHMSA 3arpA3HCHUA Oprxcanmeﬁ Cp€abl, TCXHOI'CHHBIX CUCTEM H 3KOJOTMYCCKOI'O PHCKA, 4 TaKXKC

METOJaMM OLICHKH BJIHUAHHUA THUAPOMETCOPOJIOrHYCCKHUX d)aKTODOB Ha COCTOSIHHUE OKPYKAIOUICH Cpebl,

KU3HCACATCIIbHOCTD YCJIOBCKA M OTPAaCIn XO3SICTBA.

Oran (ypoBeHb)
OCBOCHUS
KOMITETEHIINU

[Inanupyemslie
pe3yIbTaThl 00yUeHHS
(mokazarenu
JOCTHKEHUS
3aJJaHHOTO YPOBHS
OCBOCHUS
KOMITETEHITHI)

Kpurepun onieHnBaHMs pe3yabTaTOB 00yIECHNUS

2 («He
YIOBICTBOPHUT
€ITBHO»)

3

JILHOY)

(«Y moBneTBOpUTE

4 («Xoporoy)

5 («OtnuaHOY)

IlepBslii sTan
(ypoBeHb)

3HaTh: IPUPOJHBIE U
AHTPOIIOTEHHBIE
HCTOYHHUKHA
3arpsiI3HEHUS BOJI CYIIH
1 MupoBoro okeana;
OCHOBHBIC T'PYTIIBI
3arpsA3HSIONINX
BEIIECTB, ITOCIEACTBUI
UX BO3JICHCTBUSA Ha
YeJIoBeKa U
OKPY’KaIONIYIO Cpeny.

O0beM
3HAHHUMI
OLICHUBAETCS
Ha 44 1 HIDKE
0aIoB OT
TpeOyeMBIX

O0beM 3HaHHUI
OIIEHMBAETCS OT
45 1o 59 6amos

0T TpeOyeMbIX

O0beM
3HAHHUHN
OLICHUBAETCS
ot 60 1o 79
0aJIoB OT
TpeOyeMbIX

O0beM 3HaHHUI
onenuBaeTcs ot 80 1o
110 6ammoB oT
TpeOyeMbIX

Bropotii stan
(ypoBeHb)

YMeTb: IpUMEHATh Ha
MPAaKTUKE METO/IBI
OLIGHKU COCTOSTHHS

3arps3HEHUS BOIHBIX

00BEKTOB,
HCI0JIb30BATh

OCHOBHBIE CIIPABOYHBIE

MaTepuasbl U U3JaHMUs,
TUTHEHUYECKHUE U

PBIOOXO3SHCTBCHHBIC

TpeGoBaHUS K
Ka4yecTBY
MOBEPXHOCTHBIX BOJI
JUIS OLIEHKU M3MEHEHUS
BOJIHBIX PECYPCOB.

O0bemM
YMEHUI
OIIEHMBAETCS
Ha 44 v HIOKe
0aIoB OT
TpeOyeMbIX

O0beM ymMeHHi
OLICHUBALCTCS OT

45 1o 59 camos
OT TpeOyeMbIX

O0beM
YMEHUH
OIIEHMBAETCS
ot 60 1o 79
0aJIIoB OT
TpeOyeMbIX

O0BeM ymMeHHl
onenuBaetcs ot 80 10
110 6amnoB oT
TpeOyeMbIX

Tperuit aTan
(ypoBeHs)

Bnanets:
COBPEMEHHBIMU
METOJIaMH OIICHKH
COCTOSIHUS BOJI CYILIU
110 XUMHYECKHM,
THIPOOHOIIOTHIECKUM
IOKa3aTe/IsIM 1
AHTPOIIOTEHHOMN
COCTaBJISTIOIIECH C
LIEJIBIO OLIEHKH KX
JKOJIOTUYECKOTO
COCTOSIHUS K
periaMeHTaIH
XO3IMCTBEHHOM
eI TEIbHOCTH
YeJIOBEKa.

O0bemM
BIIAJCHUS
HaBbIKaAMH HaA
44 u HIKe
0asIoB OT
TpeOyeMbIX

OO0beM BIIaIeHUS

HaBBIKAMH OT 45

110 59 0ayIoB OT
TpeOyeMBbIX

O0beM
BJIAIEHUS
HaBBIKAMH OT
60 10 79
0aJIjIoB OT
TpeOyeMbIX

O0beM BIIaIeHUS
HaBbIKamMu oT 80 110
110 6ammoB ot
TpeOyeMbIX
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Kox u dopmymupoBka kommereniun: [IK-6: BrajgeHneM TEOPETUYECKUMU 3HAHUSIMH B OOJACTH
oxpaHbl aTMochepbl U ruapocdepsl (Boa cyiid 1 MHUpPOBOTO OKeaHa), OCHOBAMHM VIIpaBICHHSA B cdepe

HUCIOJb30BaHUA KIHMMAaTUYCCKUX,

BOAHBIX H DBI6HBIX PECYPCOB UM HABBIKAMHU IIJIAHUPOBAHUA H

OopraHm3aniuy 1oJICBhIX U KaMCpPaJIbHbBIX Da6OT.

Hnannpyemsie Kpurepun oneHNBaHUSA pe3yNbTaTOB OOYICHHUS
pe3ynbTaThl 00y4eHHs
Ortan (ypoBeHb) (mokazatenu 2 («He 3
OCBOCHHA AOCTHKCHHUA ynosnerBoput | («YmosnerBopure | 4 («Xopowoy) 5 («OTinu4HOY)
KOMITETEHIINU 3aJJaHHOTO YPOBHS CITBHOY) TTHHOY)
OCBOCHUS
KOMITETEHITHI)
3HaTh: IPOLIECCHI
OpPMHPOBAHHUS
(popmmp O6bem Ob6Bem
Ka4ecTBa BOJbI B ., . . .
. 3HAHUHI O0BeM 3HaHUI 3HaHUH O0beM 3HaHUHI
IlepBsrit 5Tan BOJIHBIX OOBEKTAX,
OLICHUBACTCS OLICHUBACTCS OT oLeHnBaeTcss | oneHuBaercs ot 80 1o
(ypoBeHs) TIPHHITHIIBI
Ha 44 mamxe | 45 go 59 6amnos ot 60 1o 79 110 6amoB ot
OpTaHH3aINA
. 6aoB OT 0T TpeOyeMbIX 6amoB ot TpeOyeMbIX
HaOIIONECHUI 1
TpeOyeMbIX TpeOyeMbIX
KOHTPOJISI COCTOSTHUS
BOJIHBIX 0OBEKTOB.
YMerts:
CaMOCTOSTENIHLHO
HaXOJIUTh
uHdopmanuio, O6Bvem O6Bvem
Bronoil yra paboTath C pa3HBIMHU YMEHUI O0beM ymMeHHi YMEHUH O0beM ymeHnit
p HUCTOYHHKAMHU OLICHUBACTCS OLICHUBACTCS OT oLeHnBaeTcsl | oneHuBaercs ot 80 1o
(yposern) (c 44 4510596 60 10 79 1106
paBOYHUKAMH, Ha 44 1 HIKe 70 AJLIIOB ot 60 1o QJIJIOB OT
HHTEPHET-PECYPCHI, 0aJuIoB OT 0T TpeOyeMbIX 0amioB ot TpeOyeMbIX
0a3bl TaHHBIX TpeOyeMBIX TpeOyeMbIX
THAPOJIOTUIECKON U
BOJIOXO351IICTBEHHOM
uHdopmanum).
Bnaners: HaBBIKAMH O0BeM O0neM
Toeruii sran paboTel Mo BJIJICHUS O0beM BrIaJcHUS BJIQJICHUSA OO0beM BIaJeHUs
p 000CHOBAHUIO U HaBBIKAMHU Ha HaBBIKaMU OT 45 HaBBIKAMH OT HaBbIKamu oT 80 110
(ypoBeHb)
MIPOBEACHUIO 44 u HKe 110 59 0ayuIoB OT 60 o 79 110 6amoB oT
BOJIOOXPAHHBIX 0aJuIoB OT TpeOyeMBIX 0amioB ot TpeOyeMbIX
MEpOIPHUATHH. TpeOyeMbIX TpeOyeMbIX

KpurepusiMu orieHHBaHUS SBISAIOTCS Oajiibl, KOTOPbIE BBICTABIAIOTCS MPENOAABATENIEM 33 BHJIBI
NeSITEIbHOCTH  (OLIGHOYHBbIE CpEJICTBA) IO MTOraM HW3Y4YeHHs MOAyiled (pa3ienoB IUCIUIUIMHBI),
NEPEUYHCICHHBIX B PEUTHHI-IIJIaHE JUCIUIUIMHBL: TEKYIUl KOHTPOJIb — MakcUMyM 40 6auioB; pyOexHbIiH
KOHTPOJIb — MakcuMyM 30 0asuioB, MOOMPUTENbHBIE 0aibl — MakcuMyM 10.

[IIxanp1 orleHMBaHUS DK3aMeHa:

oT 45 10 59 6a0B — «yAOBIETBOPUTEIHHOY;
ot 60 10 79 6aNI0B — «XOPOLIOY;
oT 80 6aI0B — KOTIUIHOY.
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4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UM HHbIE MATEePHAJIbl, HeOOXOAMMbIE 1JIs1 OLIEHKU 3HAHMH,
YMeHHii, HABBIKOB M ONbITA /1eSITeIbHOCTH, XaPAKTEePU3YIOLIUX 3Tanbl (JOPMUPOBAHUS
KOMIIeTeHIIHIi B Ipolecce 0CBOeHNsI 00pa30BaTe/ibHOI nporpaMmMbl. MeToanueckue
MaTepHaJibl, ONpeiessionye Npoueaypbl OeHMBAHUS 3HAHUI, YMEHH I, HABBIKOB U ONBITA
AeATeIbHOCTH, XapaKTepPU3yOIIMX 3Tanbl (POPMHUPOBAHUA KOMIETEHUM

DTansl

PesynbraThl 00y4yeHus Komnerenus O1eHOYHBIE CPECTBA
OCBOCHUS

1. 3HaeT MIPUPOIHEIC u
aHTPOIIOTCHHBIC HCTOYHHKH
3arpsi3HEHUsT  BOA  CyIIH | ITpaktrueckas padbora
MupoBoro OkeaHa; OCHOBHBIE IK-3 KontponsHas pabdora
TPYIIBI 3arpsA3HSAIOMNX BEIIECTB,
1-it sTan MOCIEICTBUA HMX BO3JIEHCTBHSA Ha
YeJIOBEKa U OKPYKAIOIIYIO Cpeny.
3HaHuA 2. 3HaeT IIPOLIECCHI
(opMHpOBaHUs KadyecTBa BOABI B
BOJIHBIX O0BEKTaX, HNPUHIUIIBI
OpraHu3allii  HAONIOJCHUNA U
KOHTPOJIA COCTOsITHUA BOIHBIX
00BEKTOB.

Ipaktryeckas padbora
IK-6 KonTtponsHas pabora

1. YMeer npuMeHSTh Ha MPAKTHUKE
METOABl  OIEHKH  COCTOSIHHUS
3arpsi3HEHUS] BOIHBIX OOBEKTOB,
UCTIONH30BaTh OCHOBHBIC
CIpaBOYHBIC MaTepHaIBI u
W3JaHUs,  TUTUCHWYECKHE U
PBHIOOX03SHCTBEHHbIE TPEeOOBaHMUS
K Ka4yecTBY NOBEPXHOCTHBIX BOJ
JUISl OLEHKH HM3MEHEHUsI BOIHBIX
peCypcoB.

2. Ymeer CaMOCTOSTENIFHO
HaXOIUTh UHpOPMAIIHUIO,
paboTath c pa3sHBIMU
HUCTOYHMKAaMH  (CIpaBOYHUKAMH,
HMHTEPHET-Pecypchl, 0a3bl TaHHBIX
THAPOJIOTUIECKON u
BOJIOXO3SIMCTBEHHO
HHPOPMALIUH).

[NpakTnueckas pabora
IK-3 KontponrHas pabora

2-11 sran

YMmeHus

[NpakTuueckas pabora
[K-6 KontponrHas pabora

1. Binageer  coBpeMeHHBIMU
METOJIaMH OLICHKU COCTOSIHHS BOJ
cymu o XUMHUUYECKHM,
THIPOOHOJIOTHYECKUM [IpakTryeckas pabora
3-it aTan NoKazaTeJsiM M aHTPOIOTeHHOI IK-3 KonrponbHast pabota
COCTABJSIIOILEH C LEJIBI0 OLEHKU
Bnaners UX IKOJOTUYECKOTO COCTOSIHUS U
HaBbIKAMHU periiaMeHTallMl  XO3SIHCTBEHHOH
JIeATeIbHOCTH YeJIOBEKa.

2. Bnageer HaBbIKaMH pabOTHI 110 [pakTrueckas padbora
000OCHOBaHHIO ¥  IPOBEACHUIO [K-6 KonTtpomnrHas pabora
BOJIOOXPAHHBIX MEPOIIPHATHH.
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4.3. PeliTHHr-IJIaH JUCHUILTUHBI

I'mapoMereopoIornYecKre OCHOBBI OXPaHbl OKpYKaroIei cpeabl. BoaHble 00BEKTEI

HanpasieHue 05.03.04 «'ugpomereoposiorus»,
Kypc 3, cemectp 5

Bajibl
Buabl yueOHo# 1e9TeIbHOCTH baJju 3a KoHKpeTHoe Yucno 3ananui
MunumanabH .
CTY/ICHTOB 3aJaHue 3a cemecTp i MaxkcumaabHblIi
Monyas 1. Boansie pecypenst mupa, PO, Pb
Texymmii KOHTPOIb
Brinonnenue u 3amura
o 10 3a 1 paboty 2 paboTEI 0 20
MPAKTUYECKUX paboT
Py0e:xnblii KOHTPO/IL
Kontpompnas pabora 33a 1 Bompoc 5 BOIIPOCOB 0 15
Bcero no moay.iio 0 35
Monyas 2. HopMupoBaHue KauecTBa BOAHBIX 00bEKTOB
Texymmii KOHTpOIb
Beimonnenue u 3amura
- 10 3a 1 paboty 2 paboTs 0 20
MIPAKTUYECKUX paboT
Py0e:kHblii KOHTPO/IBL
Kontponpnas pabora 33a 1 Bompoc 5 BOIIPOCOB 0 15
Bcero no Moy 0 35
IToompuTe/LHBIA peTHHT 32 ceMecTp
Vuacrue B koH(bepeHIHN 5 1 0 5
[My6avkanms crareit 5 5
Bcero mo noompuTeabHOMY peiTHHTY 0 10
MocemaemocThb (0217161 BBIYUTAIOTCH U3 00111el CyMMbI HaOpaHHBIX 6AJ1J10B)
Ilocemmenne NeKIUOHHBIX 3aHATUI 1o nonoxeHuto 9 3aHATHH 0 -6
IMocemeHne MpakTHYECKUX
3aHATHH 17 zansaruit
1o nonoxeHuto 0 -10
IMocemenne 1abopaTopHBIX 1 3ansTHE
3aHATHH
Bcero o nocenraemoctu 0 -16
HTOroBblii KOHTPOJIb
Ox3aMeH 30
HUTOI'O 0 110
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JK3aMeH
DK3aMeH M0 JUCIUIUIHHE «[ MAPOMETEOPOTIOTHUECKAE OCHOBBI OXPaHBl OKPYIKAIOIICH CPEIbl.
BojHbie 00BEKTHI» MPOXOAUT B BHJE TeCTa. TECTUPOBAHUE MPOBOAMUTCS B CHCTEME LIEHTPATU30BAHHOIO
tectupoBanus baml'Y(moodle.bashedu.ru).

JK3aMeHALMOHHbIE BONPOCHI:

1. 3amacel MOBEPXHOCTHBIX U MOJ3EMHBIX BOJ B IIpe/ieax Kakoi-11ub0 TeppUTOpUH:

1) xpyroBopoT BoibI

2) BOJHBIC PECypChl

3) CTOK pek

4) mpupoIHBIE PECYPCHI

5) HeT MpaBUIILHOTO OTBETA

2. Haubomnpuryto BeJIMUrMHY BOJHOTO CTOKA UMEIOT PEKHU:

1) Eponsl

2) ABctpanuu ¢ Okeanueit

3) FOxxHO#T AMepuku

4) Azun

5) HeT MpaBUIILHOTO OTBETA

3. MurpeauieHTsl U oKa3aTeal XUMUYECKOT0 COCTaBa BOJI, ONpee/isieMble aHATUTUYECKH
1) HatypanpHbIE TOKA3aTENH

2) OTHOCHUTEIbHBIE pacueTHBIC MTOKA3aTEeIH

3) [TOK

4) cTaTUCTUYECKHE TTOKA3aTeNH

5) HeT MpaBUIILHOTO OTBETA

4. PacTBOpEHHBII B BOJIE KUCIOPO/, )KECTKOCTh BObI, pH U Ap. BXOAAT B rpynimy:

1) rpynnoBsIx noka3zarenen

2) MHTETPAJIbHBIX TOKa3aTesei

3) nuddepeHIUPOBAHHBIX ITOKA3aTEICH

4) OTHOCUTENBHBIX TIOKa3aTeen

5) HeT MpaBUIILHOTO OTBETA

5. OTpaxaroT OIEHKY 3arps3HEHHOCTH MOBEPXHOCTHBIX BOJI uY€pe3 YCJIOBHBIE, OOBIYHO HHU(POBBIE,
MOKa3aTelH, TOTy9aeMble pACUETHBIE ITyTEM U OTHOCHUTEIFHO OTOOPaXAIOIIUE B TOM WM MHOM aCIeKTe
COCTOSIHME BOJHBIX OOBEKTOB:

1) unTerpanpHble MOKa3aTENN

2) KOCBEHHBIE TTOKA3aTEeNH

3) 0000MIeHHBIC TTOKA3aTeIIN

4) cTaTUCTUYECKUE TTOKA3aTeNH

5) HeT MpaBUIILHOTO OTBETA

6. OTHOCHUTEIbHAS YMCIIOBAs BETUYMHA, KOJTMUYECTBEHHO XapaKTepU3YIOIIasi pAa3HOPOIHYIO COBOKYITHOCTh
KOMITOHEHTOB M COCTMHEHNH XUMHUECKOTO COCTaBa MOBEPXHOCTHBIX BOJI:

1) unaekc kayecTBa BOJIBI

2) xaccu(UKaIys KayecTBa BOJ

3) k03 (UITUEHT 3arpsA3HEHHOCTH BOJbBI

4 11ac

5) HET MPaBUIBLHOTO OTBETA

7. Ilo xapakTepy oToOpakaeMoil HH(OpMAaLIUU OTHOCUTENbHBIE TOKA3aTeIN HE JeSTCS Ha:
1) NOKOMITOHEHTHBIE

2) MHTETrpaIbHBIC

3) rpynmnoBble

4) KOMIUIEKCHbIE

5) HET MPaBUIHLHOTO OTBETA
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8. Knaccu¢ukanuss BOIOEMOB ¢ pa3feleHHEM KaTeropuid MO0 XHMHUYECKUM, OaKTEpPHOIOIMYECKHM,
TUIPOOMOJIOTHYECKUM MPU3HAKaM U (PU3MYECKUM CBOMCTBAM MPEJIOKEHA:

1) B.P. Jlo3zanckum

2) B.H. XXykunckum

3) Hlatinom

4) AA. BeTHHKUHOM

5) HeT MpaBUIILHOTO OTBETA

9. K KOMITJIEKCHBIM MTOKA3aTeNsIM OLEHKH KayecTBa BOJbI OTHOCUTCS:

1) XTIK

2) OKHUCIIIEMOCTh

3) YKI3B

4) BIIKs

5) HeT NpaBUIIBHOTO OTBETA

10. IlepBas knaccudukanus KauecTBa BoJIbl OblIa PEIOKEHA B:

1) 1912 r. B Aurnun

2) 1962 r. B CCCP

3) 1974 r. B CIIIA

4) 1983 r. B Jlanuu

5) HeT MpaBUIILHOTO OTBETA

11. O600meHHbIN TOKa3aTenb kauecTBa Bojibl B CIIIA, paccunthiBaromuiics mo 10 mapamerpam, s 8 u3
KOTOPBIX BECOBBIE KOA((PUIIEHTHI YCTAaHABIMBAIOTCS SKCIIEPTHO:

1) knaccudukanus boiina

2) moka3zarenb bpayna

3) nmokazarenp XaitHca

4) nnnexc XopToHa

5) HEeT MpaBUIBLHOTO OTBETA

12. B unzaekc kadecTBa BOAbI, pazpaboraHHblii HanumonanbHOW opranusanueil no canurapuu (CILIA),
BKJIIOUEHBI CIIEAYIOIINE TOKa3aTeNH:

1) pacTBOpeHHBIH KUCIOpOA, KOMU-UHAEKC, pH

2) BIIKs, HuTpathl, GocdaTs

3) TeMmiepaTypa, MyTHOCTb, B3BEIIICHHBIC BEIIECTBA

4) BCe OTBETHI BEpHBI

5) HeT MpaBUIILHOTO OTBETA

13. Cpenu poId K TecT-OopraHu3MaM HE OTHOCHUTCS:

1) xapaco

2) panyxHas Gpopeinb

3) OKyHb

4) myka

5) HeT MpaBUIILHOTO OTBETA

14. bonbmas dacTh KilacCMPUKAMOHHBIX cxeM cTpaH EDC BkiIoyaeT cleayroliie OCHOBHbBIC
apameTphl:

1) pH, BIIK, conepxaHue B3BELIEHHBIX BEILECTB

2) copepikaHue aMMHUaKa ¥ MOHOB aMMOHHSI, 3aax, HaJIMUYMe TOKCUKAHTOB

3) copeprkaHue pacTBOpeHHOro kuciopoaa, bIIK, conepikanre aMMOHUITHOTO a30Ta
4) Temneparypa, cofiep>KaHue pacTBOPEHHOTO KUCIOPOAa, COJlepKaHre ECTUIINIOB
5) He MPaBUIILHOTO OTBETA

15. B I'epmanuu 0000111€HHOE KaueCTBO BOJBI XapaKTEPU3YET:

1) unaekc kayecTBa BOJIBI

2) XUMUYECKHAN MHIIEKC

3) KUCTOPOIHBIN OanaHc BOJbI

4) mpenenabHO JOMYyCTUMAas KOHLIEHTPALUs

5) HET MPaBUIHLHOTO OTBETA
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16. IlocTynnenue B BOLY pa3an4HbIX SJOBUTHIX BELIECTB, Ha3bIBACTCS

1) XUMHYECKUM 3arpsi3HEHUEM

2) 6UOJIOTUYECKUM 3arpsi3HEHUEM

3) dusnueckum 3arps3HeHuEM

4) 3arps3HEHUEM CTOYHBIMU BOJAMU

5) busnyeckum 1 OMOJIOTHYECKUM 3arpsI3HECHHEM

17. Ykaxxute Ha4ambHBIH dTan 0€3BOJHON U O€30TXOTHOM TEXHOJIOTHH ITPOU3BOJICTBA!
1) ouncTKa CTOYHBIX BOJI

2) 3aKa4yKa CTOYHBIX BOJ| B INIyOOKHE BOJOHOCHBIE TOPU30HTHI

3) MexaHHUYecKasi OUYUCTKA

4) co3ganre 000POTHOTO BOJOCHAOKECHUS

5) XUMHYeCcKasl OUYMCTKa

18. Kakoe o0opyoBaHNE MPUMEHSETCS TPU OMOJIOTHYECKONH OYMCTKE BOJIBI:

1) aspartop u no3arop

2) BKCTPAKTOP M NEKTPOUIBTPHI

3) LUKJIOHHBIE ammapaThbl

4) BEHTUJISITOPBI

5) a3poTeHKHU U OMOPHIIBTPBI

19. IlpenenbHo-onycTuMasi KOHLEHTPALUS BEIIECTB B BOAHON Cpelie U3MEPSIETCS:
1) mMr/n

2) T/kr

3) mMr/r

4) mr/v®

5) Kr/kr

20. Vcnonp3oBaHne BOAHBIX OOBEKTOB MM MX YYAaCTKOB B Ka4eCTBE MCTOYHHKA XO3SIMCTBEHHOTO WIIH
MUTHEBOTO BOJJOCHA0KEHHUSI, a TAKXKe JIJIs1 BOJOCHA0KESHHUSI IPEATNPUATHI MUILEBOI TPOMBIIUIEHHOCTH:
1) KOMMyHaIbHO-0BITOBOE BOJIOTIOJIb30BaHHE

2) X035IIICTBEHHO-ITUTHEBOE BOIOMOJIb30BAHNE

3) ppIOOXO3SCTBEHHOE BOOIOIb30BAHKE

4) cenbCKOX035HCTBEHHOE BOJIONIOJIb30BAaHHE

5) HeT MpaBUIILHOTO OTBETA

21. BonHble OOBEKTHI, MCIONB3yeMbl€ Ui COXPAHEHUS W BOCHPOM3BOJICTBA IIEHHBIX BHJIOB PBIO,
o01a1alo1uX BBICOKOM YyBCTBUTEIBHOCTBIO K COACPKAHUIO KUCIOPOa:

1) pp100X035HiCTBEHHBIE BOJIHBIE OOBEKTHI BBICILIEH KaTETOPHH

2) ppI00X035HCTBEHHBIE BOJHBIE OOBEKTHI IEPBON KaTErOpUH

3) ppiOOX 0351 icCTBEHHBIE BOJHBIE OOBEKTHI BTOPOH KaTeropuu

4) ppI00X 035 HCTBEHHBIE BOJIHBIE OOBEKTHI TPEThEH KaTErOpuu

5) HET MpPaBUIBLHOTO OTBETA

22. Ilo cTreneHu arpecCMBHOCTU CTOYHBIC BOJBI PA3/IEISAIOT Ha:

1) cnaboarpeccuBHbIE U CUIbHOATPECCUBHBIE

2) BBICOKOKOHILIEHTPUPOBAHHbBIE U CIA00KOHIIEHTPUPOBAHHbIE

3) 3arpsi3HEHHbIE U He3arpsI3HEHHbIE

4) IpON3BOJICTBEHHBIC U HETTPOM3BOICTBEHHBIC

5) HEeT NpaBUIIBHOTO OTBETA

23. Ilepruoapl OJHOKPATHOTO TMPEBBIIMICHUS PACYETHON HMHTEHCUBHOCTH JOXISA IS MPOMBIIUICHHBIX
NpEeANpPUITHI CllelyeT IPUHUMATh B Ipejieax:

1) 1-3 ner

2) 3-5 ner

3) 5-7 net

4) 7-10 net

5) HeT MpPaBUIILHOTO OTBETA
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24. KonuyecTBO 3arps3HEHUN B JOXKIEBBIX BOAAX C TEPPUTOPHM MPOMBIIUICHHBIX MPEIIpPUATHII
paccuuThIBaeTCA Ha!
1) 1 ra nnomanu
2) 10 ra momaan
3) 100 ra miomaau
4H1 M [UIOIAAN
5) HeT MpaBUIILHOTO OTBETA
25. Ha npOMBIIIEHHBIX TPEIIPUITAIX OTBOASTCS CIEIYIOIIME BUIbI OCHOBHBIX CTOYHBIX BOJI:
1) xoMMmyHaIBHBIE, aTMOC(hEpHbIE
2) MpOU3BOJICTBEHHBIE, CTOYHBIE
3) mpou3BOACTBEHHBIE, OBITOBBIE, aTMOC(EPHBIE
4) atMoc(epHbIe OCaIKH, CTOYHBIE BOBI
5) HeT MpaBUIILHOTO OTBETA
Kpurepun ouneHuBanus 3k3amMeHna (B 0ajax):
- 25-30 6aJUI0B BBICTABISIETCSl CTYJCHTY, €CIIM CTYACHT Jajl TOUYHBIE OTBETHI Ha 22-25 BOIPOCOB

TEeCTa;

- 17-24 6aJu10B BBICTABISIETCS CTYJCHTY, €CIIM CTYACHT JaJl TOYHBIE OTBETHI Ha 16-21 Bompocos
TEeCTa;

- 10-16 GamyoB BBICTABISICTCS CTYICHTY, €CIM CTYASHT Jall TOYHBIE OTBETHI Ha 9-15 Bompocos
TEeCTa;

- 1-10 6a1710B BBICTABISIETCS CTY/ACHTY, €CIIU CTYICHT JIaJl TOYHBIE OTBETHI Ha 1-8 BOMPOCOB TecTa.

IIpakTuyeckue padoTsbl
[TpakTrueckas padora Ne 1.

CanuTapHO-TUTHEHHYeCKasi OLleHKA 3arpsA3HeHsl BOAHOIo 00bekTa. Pacuer 1onycTumMsbIx
KOHLEHTPALUii 3arpSI3HAIONINX BeleCTB B CTOYHBIX BOJAAX NPEANPUATHI IPH cOpoce X B
OTKPBITBIA BOJ0EM.

Llenp 3amaHusi: U3y4UTh CAHUTAPHO-TMTUEHUYECKYIO OILICHKY 3arps3HEHHs] BOJHOTO OOBEKTa.
PaccuuTaTh nomycTumble KOHIIEHTPALUK 3arpA3HAIOIIMX BEIIECTB B CTOYHBIX BOJAX MPEANPUITHN MPU
cOpoce UX B OTKPBITHII BOJOEM.

[Topsiiok BRIMOJIHEHUS 3a1aHUA:

[ns  opraHosenTHYECKOM M TOKCUKOJOTMYECKOM TPYI BELIECTB PACCUUTHIBAKOT CTENEHb
OTKJIOHEHUS A; (aKTUUECKUX KOHUEHTpAUU BeIEeCTB Cypaim i OT UX II/[K;:

- Cd)a«m.i
IJIK; (1)
Haxonsar crenens npesbiienus /7/K S no kax0il U3 paccMaTpUBaeMbIX T'PYII 3arps3HAIOMINX
BEILECTB:

n
S=)A
i=1 ,(2)
rae S—  cymmadi A BEIECTB, HOPMHPYEMBIX IO  OPraHOJENTUYECKOMY  S,,. U

TOKCHUKOJIOTHICCKOMY S0k JITIB; N— 9ACII0 HOPMUPYEMBIX TTOKA3aTeIe KaueCTBA BOJIBI.

Kpome Toro, ans ompenenenust /3B WUCHONb3YIOT OOIIECAaHUTAPHBIM M OaKTEPHUOIOTHYECKUI
JIIIB:

— KOHLIEHTPAIMIO PAaCTBOPEHHOTO B BOJI€ KUCIOPO/aA, Co, , MI/1I1;

— BIIKs, MrOy/mMr BemiecTBa (MOTPEOHOCTH B KHUCIOPOJAE NpU OMOXMMHYECKHX IpoIeccax
OKHCJICHUSI OPTAaHMYECKUX BEIIECTB 32 5 CYTOK MHKYOAIIMOHHOU MPOOHKI);

— JITIKTI — 6axtepuonorudeckuii JII1B, ki/1 (4UCIIO JTAKTO30MOJIOKHUTEIIBHBIX KAIEYHBIX TAT0UYEK
B | 11 BOZIBI), @ TaKKe 3amax ¥ MPUBKYC BOJIBI B Oasiax.

C
ComocTaBIisisi COOTBETCTBYIOIINE MOKA3ATETH — Sppo,Spiowe, BIIKs, — @2 JITIKII, 3aniax n IPUBKYC C

OIICHOYHBIMH (Ta6J'I. 1), OIMPECACIIAIOT CTCIICHDb 3aIrpsAASHCHUA BOAHOT'O 00BEKTAa U KJIACC KaueCcTBa BOJbI.
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Tabmuna 1

Or1ieHOYHBIE TTOKA3aTe M BOJAHBIX 00bEKTOB 10 crencHu 3arps3uenus (mo CanlluH-2.1.5.980-00)

ITokazarenu
OPraHOJICHITUYECKH | TOKCHUKOJOTHY | OOIIecaHUTapHbIi | OakTepuoIoruyec
u JIIIB eckuit JII1B JIIIB xuit JIIIB 3B Kiace CrereHb
KadyecTBa 3arpsisHeHUsI
3amax, BIIKs, |
MIPUBKYC, S oxe MrO,/mMm O JITIKII, xn/n
Oautb r MrO,/n
2 1 2 4 0 0 | JIOTyCTUMast
3 3 4 3 0 1 I yMepeHHas
4 10 6 2 10 2 I BBICOKAs
>4 >100 >6 | <10 >10° 3 Iy | pesbriaiino
BBICOKAs

H3B onpenensior mo Haubosee KECTKOMY 3HaYCHHUIO OIIEHOYHOT 0 Toka3atend. Tak, eciu mo BceM
MoKa3aTessiM MPUPOJIHAs BOAA OTHOCUTCS K | Kilaccy KauecTBa, HO CoZiepKaHne KUCIIopoia B Hel (3 Mr/i

C . N
< 702 <4 mr/n), To M3B Takoii BOJBI CIIEAYET IPUHATH 3a 1 1 oTHecTH €é Ko I Kiaccy KauecTBa

(ymMepeHHas cTeneHb 3arpsisHeHus ). [1o kiiaccy kauecTBa MpUPOTHON BOBI, HCIIONB3YS JaHHBIC Ta0II. 2,

OnpCACIAOT BUJ BOAOIIOJIb30BAHUA JAHHOI'O BOJHOI'O 00BeKTa.

Tabnuna 2
BI/I,I[LI BOJIOITIOJIb30BAHUA B 3aBUCHUMOCTH OT CTCIICHU 3arpsA3HCHUS BOAHOI'O 00BeKTa
Krace
Ka4yecTBa Crenexs Bo3moxxHOE HCI0Ib30BaHNE BOIHOTO 00BEKTA
BOJBI 3arps3HEHUs
| JIOITyCTUMAs [Mpuronen 1yt Bcex BHIOB BOJOIOJB30BAHUS IPAKTUYECKH 0€3 Kakux-JIMOo
OrpaHUYEHUN
I YMEpEHHas B KyJIpTypHO-OBITOBBIX IENIIX HCIIOJNB30BaTh OMacHo. Vcrmomp3oBaHue IS
XO3AHCTBEHHO-TIUTHEBBIX IeNelf 0e3 OYHCTHBIX BOJONPOBOIHBIX COOPYKCHHUH
MOJKET NPUBECTH K HAYadbHBIM CHUMITOMAaM HHTOKCHKALlMU y YacTH HACEICHHS,
ocobenHo npyu Hanmuuy Bemects | 1 1l kiraccoB onmacHoCTH
besycnoBHass omacHOCTH KyJIBTYpHO-OBITOBOTO BOJOINOJB30BaHMSA. Hemomyctumo
Il BBICOKAs UCIIONIb30BAaHUE KaK HCTOYHHMKA XO3SHCTBEHHO-TIMTHEBOTO BOJOCHAOXKEHUS H3-32
CII0’KHOCTH YAAJICHHS TOKCUYHBIX BEILECTB B MPOIECCAX BOJOMOATOTOBKH
AOconroTHas HENPUTOJHOCTH IUII  BCEX BHJOB  BOJOMNOJNB30BaHus. [laxke
KpPaTKOBPEMEHHOE HCIIOb30BaHHE BOJIBI BOJHOIO OOBEKTa OMACHO IS 37J0POBBS
4eJIoBeKa
v 4Ype3BbIYAIHO
BBICOKast

CormnacHo BapHUaHTy U JaHHBIM Tabn. 3 u 4 pacCcuuTaTb MHACKC 3arpsA3HCHUA HpHpOI[HOﬁ BOJbI,
OIMPECACIINTL KJIACC KadeCTBA, CTCICHL 3arpsA3HCHHA BOJbl M BO3MOXHOC HCIIOJIB30BAHUC BOAHOI'O

00BEeKTa.
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BapI/IaHTI)I 3aJjaHUs] U OCHOBHBIE OLICHOYHBIC MMOKa3aTelIM BOJoEMA

Tabmuma 3

IToxa3zaTenu BogoemMa
Ne 3amax u C
papratTa MIPUBKYC, Howmepa 3arps3aureneii mo tadi. 4 EIOH/(S’ O, JITIKTI, xn/n
OaIsI MILol ME MrO,/Mr
1 3 1,6,7,9,10,11,12,15 2,0 3,5 0
2 2,5 2,4,5,7,8,13, 14,15 45 2,0 10
3 >4 3,6,7,8,9, 13,15, 16 6,0 0,5 10
4 4 2,4,6,8,10,12, 13,15 4,0 2,5 0
5 1 1,3,5,7,10,11, 14,16 15 4,0 0
6 2 3,5,8,9,10,12, 14,15 3,5 3,0 10
7 2 1,4,7,8,9, 14, 15,16 0,5 50 0
8 3 2,5,6,7,10,13, 15,16 8,0 15 10°
9 4 5,7,8,9, 10,11, 12,13 3,7 2,5 10
10 1 1,2,3,4,5,12, 14,16 2,2 50 10
11 4 4,5,6,9,10,11, 13,15 6,0 15 0
12 3 3,5,6,8,9 11,12, 16 3,0 3,0 10*
13 2 1,2,4,7,8,13, 14,15 4,0 3,0 10*
14 2 2,4,6,7,10,12, 15,16 1,0 4,0 100
15 1 1,4,5,7,9 13,15, 16 2,1 3,5 0
Tabnuma 4
3arpsi3HUTENH PUPOJIHBIX BOJ g pacyera 13B
Ne H dakTuueckas
- ANMCHOBAHHE I'pynna Bemwects no JIIIB KOHILIEHTpaLus, IIJIK, mr/n
3arpsi3HATEIS 3arpsI3HUTEIIS i
1 Meranon Toxkcukonornyeckas 0,15 3,0
2 Hg2+ CaH.-TOKCUKOJIOrHYecKas 0,0001 0,005
3 Pb** 0,05 0,1
4 Kupst — 3,1 3,9
5 NOy — 0,03 0,08
6 NOj — 57,0 40,0
7 CIIAB - 0,36 0,5
(cymbdonou)
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8 Mg** —_— 65,0 40,0
9 cr _— 0,005 0,5
10 NH," — 0,065 0,1
11 AMWHEI OprasonenTayeckas 0,05 0,1
12 CIIAB (OI1-7) TO e 0,55 0,1
13 Hedrenpoaykter —_ 0,36 0,3
14 deHoJIbI —_— 0,0005 0,001
15 B3Bemennnie —_— 15,0 10,0
BelecTBa
16 Fe® _— 1,0 0,5
II. dns pacuera AOMYCTUMBIX KOHIEHTpaHil Cy,p 3aTPSA3HAIONIMX BEIIECTB B  CTOKax
HEe00XO0IUMO:

1) U3y4nuTh TEXHOIOTMUECKUN TPOLIECC MPEATIPUATHUS;
2) yCTAaHOBUTh KAaTEropuio Bomoéma (peKH) M €ro THIAPOJOTMYECKHE MMapaMeTphbl: MIUPUHY,
riyOuHy, KO3(QQHUIUEHT U3BUINCTOCTH, MAKCUMAJIbHBI U MUHUMAJIBHBIA PacXoa BOIbI, KOXPPHUIIMEHT
TypOyJIeHTHOTO OOMEHa;
3) onpeeNnuTh BUJI 3arps3HSIONIMX BEIIECTB U PACIPEACIUTh UX HA TPYIIIBI 110 JTUMUTHPYIOIIUM
MMOKa3aTeJsIM BPeTHOCTH (CM. Tab. 5, 6);
4) onpenenuth (oHOBBIC KOHIEHTpanuu Cgp,; KaXKIOTO 3arpsA3HAIOIIETO KOMIIOHEHTa B PEYHOU
Bojie (500 M BhIle cOpoca CTOKOB).

Tabnuma 5
HPCHGHLHO AOIMYCTHUMBIC KOHICHTPAIIUU HEKOTOPBIX BCHICCTB B BOOOCME CaHI/ITapHO'6bITOBOFO
BOAOITIOJIB30BaHU
HaumeHoBaHue uHrpenveHTa nogzrilipg;?;(iTn IIJIK, mr/n
AMIUIWUIAH CaHUTapHO-TOKCHUKOJIOTHYCCK U 0,02
Benson TO Xe 0,5
Meranon — 3,0
MBIIIBSAK — 0,03
Ok¥uch npornuieHa —— 0,01
Hupnana _— 0,2
TuomoueBnHa _— 0,03
Tpuxnopbyren —_—— 0,02
dopmanbaerus _— 0,01
Cd** —— 0,01
Co** — 1,0
YporponuH —_—— 0,5
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Hutpobenson — 0,2

Hg** _— 0,005

P (anemenT) e 0,0001

Pb* —— 01

Byrmnanerat OObmecannTapHBIN 0,1

N300yTUIIOBBINA CLIUPT TO K€ 1,0

TI'unpoxuHOH _ 0,2

Cl (axTHBHBII) —_— OTCYTCTBYET

JudennnykcycHas K-ta OpraHoienTH4ecKui 0,5

Awmunst (C7-Cg) TO XK€ 0,1

OI1-7 e 0,1

Kanrakc — 0,000

HedrenpoaykTst e 0,3

OIl1-10 —— 0,1

uaHuCTHIN OCH3MII —_— 0,03

AnmunMepkanTtal —_ 0,0002

B3BenieHHbIe BelecTBa —_— ConepikaHue He JOJDKHO YBEIUYUBATHCS
6ouee yem Ha 0,25 Mr/i1 Kk poHOBOU

KOHICHTPAIUU

I[J'IH KaKI0ro 3arps3HAOmICro BCOIECCTBA PACCUUTATH

KOHLIEHTpanuio B cTokax C,, ;, MI/JI, 110 hopmyIre

Copi =YL (1K, - C,, )+ IIK,
q

OPUEHTHUPOBOUYHYIO  JIOIYCTUMYIO

, (3)

Y — K0O(hHIMEHT CMEIIeHHs CTOYHON W PedHOil BOIBI;Q— Pacxosl BoIbl B PeKe, M /c;0— pacxon

CTOYHBIX BOJ MpenpusTHs, M/c;/I/JKi— NpeienbHO IOMyCTHMAs KOHIEHTPAIMS PacCMATpPHBAEMOTO
KOMIIOHEHTa B DPEYHOH BOJE JAHHOM KaTeropuu (IO CHPaBOYHBIM JaHHBIM), MI/I;Cgp— (QoHOBas
KOHIIEHTPALUsl KOMIIOHEHTA, MI/JI.

Eciu B ogHy rpynny JMMUTHPYIOIIMX IOKa3aTejael BPEIHOCTH BXOAST JIBA MM HECKOJIBKO
3arps3HSAIOIIX KOMIIOHEHTOB, TO 3G GEKT UX OTPULIATEIBHOIO IEHCTBHS YCUIUBACTCS.

Tabmuma 6
HpC,Z[CJ'IBHO AOIYCTUMBIC KOHLICHTPAIUU HCKOTOPBIX BCUICCTB B BOJOCME pBI6OXO3SII7ICTBCHHOFO
BOOOITOJIB30BaHUA
JInmuti 5071
HaumenoBaHnue uHrpeaueHTa pyrom TIJIK, mr/n
MoKa3aTeib BPEIHOCTH
ArnieToH TOKCHKOJIOTHYECKHHA 0,05
Ni?* TO e 0,01
ConspHoe Macio —_— 0,01
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Kupst —— 3,9
MpIubsk (As) e 0,01
cu** —— 0,001
Mg** —_—— 40,0
NO; —_—— 0,08
CIIAB-cynbdonon HIT-3 e 0,1
MaJieMHOBBIN aHTUIPH]T — 0,01
Pb%* _— 0,1
NO3 CaHUTapHO-TOKCUKOJIOTMYECKHUH 40,0
cré* TO K€ 0,001
NH," —_—— 0,5
Slofi —— 100,0
Tomyon OprasoylenTHYeCKIi 0,5
Fe3* TO XKe 0,05
Kcennon —_ 0,05
Crupon —_ 0,1
HedrenpoaykTst Pr160Xx03s1iicTBEHHBII 0,05
Denonsl TO Xe 0,001
JlaTekc I — 1,6
ks

Bs3BenieHnble BelecTBa

CopepxaHue 1Mo CpaBHEHUIO ¢ (POHOBHIM He
JIOJKHO yBeJInIuBaThCs Oosee yem Ha 0,75

Mmr/in
Tabmuma 7
XapaKTepI/ICTI/IKa CTOYHBIX BOJ Hpe,Z[HpI/ISITI/Iﬁ JKCJICBHOAOPOIKHOT'O TPAHCIIOPTA
Pacxon
Hctounnku oOpazoBaHus o
HammeHoBaHMe IpeANIPUATHS | CTOKOB, 3arpsi3HSIOIIUE BEIeCTBa C°t, | pH
e JeyT 3arps;3HEHHBIX CTOKOB
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BaronHoe gemno 50-500 | MaITbe CMOTPOBBIX KaHAB B3BelreHHbIC MUHEPAIBHBIC U 10- | 7-

BaroHo-peMOHTHBIN 3aBOT 100- Moe4YHbIC MAIIUHBI IS OpraHHuYECKUe BemecTBa (MeCok, 12 9
1000 HapY>KHOW OOMBIBKH Harap, MeTaJlIbL,

MTOIBMYKHOTO COCTaBa, paM He(TETIPOTYKTHL, JKUPHI)
TEJEeXKEK, AeTaen MuHepanbHble pacTBOPUMBIE
MoeyHbIe BaHHBI U1 BeIecTBa (IeJIOYH, KHCIIOTEHL,
OOMBIBKH KOJIECHBIX T1ap, COJIM TSDKEJIBIX METaJUIOB)
JieTalieil aBTOCIEKH, OpraHuyeckre pacTBOPUMBIE
ABTOTOPMO30B, IPOMBIBKH BelecTBa (HeTenpoyKTHI,
OTOITUTENBHBIX CHCTEM aAMHHBI, IOBEPXHOCTHO-aKTHBHbIE
BaroHoB BEILIECTBA)
lNanpBaHMYECKHE BaHHBI Comnu TSDKENBIX METAILIOB,
[TpoMBIBKa aKKyMYJISITOPHBIX | KHCIIOTBI
Garapeit Kucnorsl, menoun, conu

TSXKCIIBIX MCTAJIJIOB

JIOKOMOTHBHOE IETIO 100 MoeuHsle BaHHBI [T B3BemreHHbIe MUHEpAIBHBIC U 10— 7—
1000 OOMBIBKH KOJIECHBIX TIap, OpraHUYECKHE BEIIeCTBA, 12 9
JieTanei nBuraTens uienouu, [ITAB
JIoKOMOTHBOPEMOHTHBIH 300- MoeuHble MaIlIUHBI AT B3BemeHHble MUHEpaIbHbIE U
3aBOJ 2000 Hapy>XHOW U BHYTpEHHEH opraHuveckue Beiectsa, [IAB,
OOMBIBKH MOJBHKHOTO KHUCJIOTHI, IEJI0YH, OPraHUYEeCKUe
cocraBa pacTBOpUTENH
MBEITBE CMOTPOBBIX KaHAB OpraHuueckue BeIecTBa,
MOCIIe OKPACOYHBIX padOT M | B3BELICHHBIC BENIECTBA
yOOpKH Lexa Kucnotsr, menoun, conu
[TpoMBIBKa aKKyMYJISITOPOB TSDKEJIBIX METAJIIOB
[IpomMBIBOYHO-TIpOTIApOYHAS 500- Moe4HbIe MAIIWHBI IS B3Bemrennrle BemecTBa (Harap, 40- | 9-
CTaHIUSA 1000 HapyXHOW U BHyTpEHHEH MIECOK, COSAMHEHIS Kele3a); 60 13
TPOMBIBKH LIUCTEPH. OpraHMYecKHe BellecTBa

(mpenenbHBIC, HETIPEISIEHBIC
YTIeBOAOPOAEI, (hEHOJFI,
TeTpa’TWICBHHEI U T.1. Beero
120 HauMeHOBaHWH); ET0YH

[manonponuTOYHbIH 3aBOJ 100-200 | CwmsiB nocne yoopku 1iexa 1 | B3BeuieHHble MUHEpaIbHBIE U 40- | 6,5
npolecca MpoIuTKH OpraHNYecKUe BellecTBa, 50 -
(beHob 7,5
B IlleGenounslii 3aB0j 100-250 | MoeuHble ycTpoHCTBa MuHepalbHbIE BEIIECTBA 7-10 | 7=
TPOMBIBKH IEOHS 1 (B3BeILICHHbBIEC ¥ PACTBOPUMEIE)
o0opyIoBaHUSL

Jlsis yuera COBMECTHOTO BIIMSTHHS 3arpsi3HSIONIMX BEIIECTB KaXJ0W rpynmsl Ha (iuopy u ¢dayHy
BOZI0EMA PACCUUTHIBAETCSA OXHJaeMasi KOHLEHTPaLUs KaXJI0ro 3arpsasHstoniero BemectBa Coyeo i, MI/I,
KoTOpas Oyner neiictBoBaTh B cTBOpe pekd Ha 500 M HMke cOpoca CTOKOB MOCJE CMEIIEHHs] CTOUHBIX
BOJl C PEYHOU BOJIOM:

_AQCi +¥QCy,;
oxcud.i q+ YQ . (4)

ITpu pacuere Coyeuo i Hy’)KHO YUECTb, UTO 3Ta BEJIMUNHA HE J10JKHA npeBbiath /K.

CyMMa OTHOIIEHMH OKHJIA€MbIX KOHIEHTPALMN 3arps3HSIONIMX BEIIECTB B CTBOPE PEKU K
COOTBETCTBYIOLIMM HOPMAaTHBHBIM MoKazatesaM (17/[K)nna nanHoit rpynnsl JII/B He 10JKHA MIPEBHIIIATh
€AVMHULBL:

C

C

oorcud.2

C + Comcua .n Sl

K, K, K, (5)

ooicud. 1 +
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Ecnu cymma Gonbliie eqUHUIBI, TO TPOU3BOTUTCS KOPPEKTUPOBKA Cpyeyp KAXKIOTO KOMIIOHEHTA B
CTOPOHY yMeHbIlIeHUs. JlomycTuMasi KOHIIEHTpalus Ka)XA0ro 3arpsi3HSIOIEr0 BEUIECTBA B CTOKAX MOCIIE
OYHUCTHBIX COOPYKEHUI pacCUUTHIBACTCS 1O (hOpMyIie

_Co.ncua.i(ymouﬂ) (q + }Q) - ﬁ Cc]).i

Caonvi -
q . (6)
ITo »T0i BenmuunHe oreHuBaeTcs 3Q(HEKT OUNCTKH CTOYHBIX BOJ MPEAIPUSATHS Ha OYHCTHBIX YCTaHOBKAX:
Cpor: = Copr
35 — (il(ﬂ;ﬂ.! don.i 100 %
chakm.i , (7)

r1€ Cpaxm.i— KOHIEHTPALUS 3aTPA3HAIONIETO BEIECTBA B CTOYHOM BOJE JaHHOTO MPEANPUATUS 10
OYHMCTHBIX COOPYXCHHIA, MI/IL.

Hcxons u3 apdexra OUNCTKH U BUAA 3arps3HSIONINX BEIIECTB pa3padaThIBaeTCs CXeMa OYMCTKHU
CTOKOB M ITOI0MpaeTCss OYMCTHOE 000pyaoBanue (cM. Ta0iI. 8).

Tabnuma 8
KJ'IaCCI/I(bI/IKaI_[I/IH OCHOBHBIX METOA0B OUYUCTKHN CTOYHBIX BO/]
MexaHnueckue OM3UKO-XUMUIECKUE Buomornueckue
I'pynna
I'pynmna I'pynna
oco YHCTHOE JIaBJI. oco YHCTHOE YHCTHOE
c 6 O Y ¢ 0 o y?alan o yIJ?e;Bn
OUUCTKHI o0opynoBaHue BEIIeCT OUYUCTKH o0opyoBaHHe " | obopynoBaHue i
pyA H; PYA BEILIECTB pyA BEILIECTB
Koarynsus Ocaernurenu 2
OTCcTONHUKH Diotaropsl
TOPHU30OHTAJIBHOTIO, (DHOTaHI/Iﬂ épzilza’r);[:;l{}zlee’ 2, 3
OreToit BCPTUKAJIBHOT'O 1 P i buonorunuecku
THTIOB, PeaKTOpHI- cenaparopsl H Ip.) - 234
OTCTOMHHKU, (MCKyCCTBEHH T
HE(PTENOBYIIKH bI€ BOJIOEMBI)
Copbuns Ancopbepet 2,34
Pa3IMYHOTO THIIA ”
OUIBTPHI
OunpTpa | HACHITHOTO THIIA, 19
s MIECKOJIOBKH, '
peIIeTKI
HonooOMmeHHBIE
ammaparsl
HonooOMeH MIEPUOTUICCKOTO U 4
HETPEPHIBHOTO
Pep buoduisTpsl 2,3,4
JeHCTBUS
. Helitpanuzaropsl
Hefitpanuzanus p P 3,4
U OLMKIIOHET Pa3IMYHOrO THUIIa
(OTKpBITHIE,
Cenapart HaropHsIe), . OKucIuTeNbHBIE
us OapabaHHbIe yCTaHOBKH €
DHIBTPHI Oxucnenue HCIONb30BaHUEM 2,3,4
bl
nenTpudyru aKTHBHOTO XJIOpa,
030Ha, KHCII0poJia
AdpoTeHKH 2,3,4
Heckonbko 3 (opr
OKCTpakius CTyIeHeH Bel ia')
SKCTPAKLIMOHHBIX
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YCTaHOBOK

Paccuurats AOMMYCTUMYHKO KOHICHTPAUHWIO 3arpsA3HAIOIINUX BCUICCTB B CTOKAX MPCAIPHUATHUA IIPU
C6pOC€ HUX B OTKpBITBIfI BOJOEM I10 JaHHBIM BapuaHTa, YKa3aHHBIM B Tabu. 9.

BapuanTel 3ananuit

Tab6mumna 9

Bup! v KOHICHTpAIUH

K YKoadpd Pacxon
Bapu ATCTOPHA PeKH UIACHT SATPABHAIOLIIX BELICCTE B CTOYHBI ®DOHOBBIC KOHIIEHTPALMH 3arPSI3HSIOIINX
U CPEHUIA PACX0]T CTOYHBIX BOJIAX MPEANPHUSITHUS 0
aHT 3 CMeIIeH . X BOJ (, BemecTB Cg j, MI/IT
BozbI Q, M7/¢c OYHCTHBIX COOPYKEHUH Cppm iv 3
us M°/c
MI/JT
1 Pri6oxo3siicTBeHHOE 051 | Ni**-45 0,2 Ni**- 0,0035
BOJIOMONIB30BaHue 2,5 ComstpoBoe Macio — 2,3 ComstpoBoe macio — 0,005
Tonyon — 3,4 Tonyon — 0,2
NO’3- 360,2 NO3- 35
crf*-15 Cr®— orcyrcrByer
2 CanuTapHO-0BITOBOE 0,46 B3Bsemennsle Beniecrsa — 250 0,25 B3Bemennsie Bemecrsa — 10
BOJIOIOJIE30BAHKE TIAB (OI1-7) — 10,5 ITAB (OII-7) — oTcyTCTBYET
3,0 Kanrake — 20,3 Kanrakc — oTcyTcTByeT
Hedrenpoxyxrsr — 160,3 Hedrempoxykrsr — 0,005
®opmanpaerug — 1,4 DopMabaerua — OTCYTCTBYET
TuomoueBuna — 6,8 Tuomouesuna — 0,015
3 Pr100X035iCTBEHHOE 0,59 Kupsr — 10,8 0,02 Kupsr — 2,5
BOJIOTIONIB30BAHHE Hedrenpoxykrsl — 6,1 Hedrenponyxrsr — 0,03
3,5 Fe*-55 Fe**- 0,01
NO;— 32 NO;- 1,5
Ni%*- 0,11 Ni**- 0,003
4 Pr160Xx034iiCTBEHHOE 0,41 B3Bsemennsle Beniecrsa — 350 0,025 B3Bemennsie Bemecrsa — 30
BOJIOMOJIb30BaHUE Hedrenpoxykrsr — 160,4 Hedrempoxykrsr — 0,006
0,19 denos - 3,8 Denoisr — 0,0005
Pb®*- 0,6 Pb®*- 0,00
NH,- 8,4 NH,*— 0,045
SO,%- 160,4 SO,”-38
5 CanuTapHO-0OBITOBOE 0,43 JudenunykcycHast KHCIOTa — 0,24 Judenunykcycnas k-ta — 0,05
BOJIOIIOJIB30BaHHAE 10,8 Anmunmepkanrtad — 0,000
4,3 Annmunmepkanras — 3,8 Huanucterii 6ensmn — 0,0015
Iuanucteiii 6ensun — 4,2 ITAB (OII-10) — 0,000
ITAB (OIT-10) - 34,8 Oxwuch nponmiena — 0,00
Oxwuch nponmieHa — 0,29
6 CaHuTapHO-OBITOBOC 0,62 dopmanpaerun — 1,5 0,025 dopmansaerun — 0,00
BOJIOIIOJIb30BAaHHE TpuxnopOyrunex — 4,2 Tpuxnopoyrunen — 0,00
0,78 Awmnnsl — 10,4 Awmnnsr — 0,01
Hg*-0,1 Hg?*- 0,000
AmranuuaH — 8,3 AwmrmmummumH — 0,001
PBI00X03511CTBEHHOE 0,6 B3Bemenusie Bemecrsa — 150 0,004 B3Bemenusie Bemectsa — 45
7 BOJIOITOJIb30BAHUE Mpiimbsak — 15,2 Mpiibsx — 0,00
5,3 Mg**-170,3 Mg**- 32,0
Ni“*- 10,4 Ni“*- 0,005
Kcumon — 20,6 Kcumon — 0,00
Cu*-0,3 Cu?*-0,0005
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8 Pr160X03siCTBEHHOE 0,48 Auneron — 10,7 0,0038 | Aueron — 0,00
BOJIOMOJIb30BaHUE MasennoBsiit anruapua — 15,6 Maseunossiii anruapusa — 0,00
4,7 Fe*- 40,0 Fe**- 0,02
Jlarekc (cunaterny.) — 10,3 Jlarekc (cuaterny.) — 0,00
Hedrenponykrst — 58,0 Hedrenpoxykrst — 0,03
9 Pr160x03s1icTBEHHOE 0,32 B3Bemennsie BenjectBa — 250,0 0,008 B3Bemennsie BeniecTBa — 45,0
BOJIOMOJIb30BaHUE Hedrenponykrst — 60,4 Hedrenponxykrst — 0,00
2,3 ®denon — 10,3 ®denon — 0,00
Kuper — 15,6 YKupsr — 0,06
Pb**-7,4 Pb**- 0,05
Ni**- 15,9 Ni**- 0,00
10 CaHuTapHO-0BITOBOE 0,4 B3Bemennsie Benjectsa — 120,0 0,2 B3Bemennsie BenjectBa — 59,0
BOJIOIIOJIE30BaHHE benson — 15,7 benson — 0,04
6,4 Mupunns — 27,5 IMupumns — 0,00
Hurpobenzon —15,2 Hurpob6enzon —0,002
Cd*-38 Cd**-0,008
Msuusbsik (As®*) — 1,5 Msuubsik (As®) — 0,00
b CaHuTapHO-OBITOBOC 0,8 Meranon — 17,8 0,06 Meranon — 0,75
11 BOJIOIIOJIb30BAaHHE Hurpobenzon — 6,4 Hurpob6enzon — 0,01
38 Hg**- 0,15 Hg?*- 0,000
Byrunauerar — 5,8 Byrunanerat — 0,04
Awmmunsl (C— Cg) — 5,6 Awmmunsl (C— Cq) — 0,04
12 Pr100X0351iicCTBEHHOE 0,32 NO,- 4,3 0,028 NO, - 0,00
BOJOIIOJIb30BAHUE CIIAB - 25,0 CIIAB - 0,005
3,8 S0,7-32,4 S0,-52,0
Cu**-34 Cu**-0,000
Hedrenponykrst — 15,6 Hedrempomykrsr — 0,04
13 Pr160Xx034iiCTBEHHOE 0,41 Bssemennsle Beniecrsa — 450,0 0,08 Bsgewmennsie Bemecrsa — 20,0
BOJIOII0JIb30BAaHHE Hedrenponykrsr — 140,4 Hedrenpomxykrsr — 0,001
7,3 ®denombt — 13,8 ®denomnst — 0,000
Kupsr — 16,3 Kupsr — 2,02
Fe*'- 28,5 Fe**-0,01
NO;- 15,8 NO;- 5,4
14 CaHuTapHO-OBITOBOE 0,72 Hedrenpoxyxrsr — 48,7 0,48 Hedrenponxykrst — 0,03
BOJIOTIONIE30BAHHE Pb%-0,5 Pb%"- 0,001
104 P (pochop) — 3,8 P (pocdop) — 0,000
Clyr— 62 Claxr— 0,1
Cd*-25 Cd**-0,001
OHpeI[CJ'II/ITB 3(1)(I)CKTI/IBHOCTB OYHCTKHU IO KAKAOMY 3arpA3HAOIICMY BCIICCTBY, HOI[O6paTB CXCMY
OYHUCTKH.

NPEINpUATHIA pU cOpoce UX B OTKPBITHII BOJAOEM.

OueHka 3K0JI0rH4ecKoro ymepoa ot 3arpsi3HeHusi NIOBEPXHOCTHBIX BOJ. PacyeTr uHaekca kauecTBa

KadeCTBa BOJbI

[IpakTuyeckas padora Ne 2.

BO/JbI.

HOpH}IOK BBITIOJIHEHU S 3a/laHUA:

Pe3yJ'IBTaT BBITIOJIHCHUA 3allaHUuA: H3YUCHA CAHUTAPHO-TUTHUCHUYCCKAA OICHKA 3arpsA3HCHUA
BOOHOI'O 06’BCKTa, pacCUUTaHbl JOMMYCTUMBIC KOHUCHTPALUN 3arpA3HAIOIINX BCIICCTB B CTOYHBIX BOAAX

[lenb 3aaHust: paccUUTATh SKOJIOTUYECKUH yIIepO OT 3arpsi3HEHUs! OBEPXHOCTHBIX BOJ, UHAEKC




|. [IpuGnm>keHHO 3KONIOTUYEeCKHi yiiepd ¥V, p./roa, oT 3arps3HeHHs TOBEPXHOCTHBIX BOJ] ONPEIEIsAeTCS
o dhopmyIe

V. =KBYVE M
B — = vo. i (l)
)
rae Yy — yIenbHBIN yiepd BogHOMY 00BEKTY OT cOpoca OJHOM TOHHBI BPEIHOTO BEIIECTBA, P./yCIl.
T (1abn. 1); K°— k03)ULIHEHT YKOIOrHIeCKOil CHTYaHH BOJHBIX OOBEKTOB II0 0acceilHaM OCHOBHBIX
pek PO (tabim. 2); M;— npuBeneHHas Macca TOJOBOTO cOpoca BPETHOTIO BELICCTBA B MOBEPXHOCTHBIN
BOJIOEM, YCII.T /TOJ,
M; = Kimj, (2)
rae Ki— ko3GGuiueHT npuBefeHus i-r0 BPEIHOTO BEIIECTBA, YYUTHIBAIOIIMN €ro0 OTHOCHTEIbHYIO
OIaCHOCTb,
K =L
IAK; | (3)
rae I1/[Ki— npeaeabHO-I0NyCTUMAasi KOHIIGHTpAIUs i-T0 BEIIEeCTBa B BOJOEME JTaHHOW KaTerOopuH; Mi—
(dakTHyeckas Macca I-ro Buja BpeIHOTO BEIIeCTBA, COPAChIBAEMOT0 B BOJIOEM, T/TO/I,

_C; g -3600 -24n
P 6
10 @)
rae Ci— KOHIEHTpauusi i-ro BeHmIeCTBa B CTOYHBIX BOJAX MHPEANPHUSTHIA, MI/J, MOCIE OYHCTHBIX
COOPYKEHHM; J— pacxo] CTOYHBIX BOJ, M/c; n = 320 CyT.— BpeMsl pabOTbl OYHUCTHBIX COOPY>KEHUH,

cyT/Tof (¢ yaeToM Mpo(HIaKTHIECKUX PEMOHTOB)
B ciyuae, eciiu C; (KOHIIGHTpAIUsl BPSTHOTO BEIIECTBA B CTOYHBIX BOJAX MPEANPHUSITHS ITOCIE OYUCTHBIX

coopyxkeunit) paBHa Cpyy,j (mOmycTUMasi pacueTHas KOHIIGHTpalysl) TMPU  OINpeAeTIcHUH
(oxonoruueckoro ymepba Mo AaHHOMY BewlecTBy — Qopmyna (56) Vi, # Gepercs B mpenemax ITJIC,

ecimuCi > Cyppjy TO  — IO CBEPXHOPMATUBHBIM COPOCAM.

Tabnura 1
Y nenbHbI yiepd BOJHOMY 00BEKTY OT cOpoca OJJHOM YCIIOBHOM TOHHBI BPETHOTO BEIIECTBA

B
Yo Jycn. T
HanmeHoBaHue BelecTsa yo.i Py

B mipenenax [11C CBEPXHOPMATUBHOTO cOpoca
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AneroH 3548,0 17740,0
Ankwmincyibdonarsl (CITAB) 354,8 17740
B3sBemennnie BemecTsa 236,0 1180,0
Keneso (Fe**, Fe*") 1774,0 8870,0
Kagmuii (Cd2+) 35480,0 177400,0
Kcunon 3548,0 17740,0
KobaneT (C02+) 17736,0 88700,0
Jlarekc 17740,0 88700,0
Maco comsipoBoe 17740,0 88700,0
Menn (Cu2+) 177400,0 887000,0
Metanon 1774,0 8870,0
Mpimbsik (As) 3548,0 17740,0
Hedrenponykrer 2800,0 17740,0
Hukens (Ni2+) 17740,0 88700,0
HutpobGenson 354,8 1774,0
OII-10 354,8 1774,0
PryTh (Hg2+) 17740000,0 88700000,0
CBuHel (Pb2+) 1774,0 8870,0
Tonyon 354,8 1774,0
DeHOoIIbI 177400,0 887000,0
dopmanbaerus (MypaBbHHBIH aJbJICTH]T) 1774,0 8870,0
[uraHuCTHIN OEH3MIT 3548,0 17740,0
Tabmumna 2
DKOJIOTHYECKast CUTYaIHs COCTOSIHUS BOJHBIX O0BEKTOB 110 OacceiiHaM OCHOBHBIX pek PD
Pexa KB
1. Hesa 1,11-1,91
2. Bomra 1,16-1,42
3. MockBa u MockoBckas 00J1. 1,16-1,41
4. Vpan 1,08-1,81
5. Pexu KpacHomapckoro kpast 1,49-2,90
6. Pexn CTaBpOmoabCKOTO Kpast 1,49-1,56
7. ITewopa 1,0-1,67
8. CeBepHas /IBuHa 1,02-1,69
9. 066 1,05-1,30
10. Enuceit 1,02-1,70
11. Jlena 1,05-1,43
12. Amyp 1,0-1,53
3aganue

CornacHo BapuaHTy (Tabi. 3) OLEHHTH SKOJIOTMYECKUN yIiepd MOBEPXHOCTHBIM BoJaM Yp OT
JESTeTBbHOCTH TIPEINPUSATHS TPH YCIOBHH, YTO COPOC CTOYHBIX BOJ TOCJIE OYMCTHBIX COOPYKEHUH
OCYILECTBISETCSA B OTKPBITHIA BOJIOEM.

L

Tabnuua 3
BapuanTel 3amanuit
Ne Kareropus Pacxon Bun 3arpsi3HAOIMX BEUIECTB U UX Tepputopus
Bapu 5o oeffla CTOYHBI KOHIICHTPAIUS B CTOKAX ITOCIIE OYUCTHBIX PacHoNOKeHUS
aHTa A X COOPY>KEHHH TPEANPHUATHS
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BOI, g,
m/c

Pr160X 03511 CTBEHHBIN

0,2

Ni2+7 (CNi2+: C,:[orl)
Comstposoe Macio — (Cyc= Cont 0,02 Mr/mm)
Tonyon — (Cronyon= Cront 0,6 Mr/m)

Baccelin pexku Ypana

CaHutapHO-OBITOBOM

0,25

B3Bemennsie Bemectsa (Cyy= Copt 5 MI/m)
ITAB (OI1-7) (Com.7= Cyont 0,1 mr/m)
Hedrenpoayktst (Cyepr= Cron)

Kpacnonapckuii kpaii

Pr160X0351HiCTBEHHBIN

0,2

Hegrenpoayktsl (Cyegr= Cront 0,1 Mr/im)
Ni*"~ (Cni*"= Cyon)
Fe?" ¥ (Cre?*= Cont 0,2 Mr/m)

Bacceitn pexu O6u

Pr160X03511iCTBEHHBIN

0,025

Bssemrennsie BemectBa (Cyyp= Cyopt 10 Mr/m)
Hedrenpoayktsl (Cyepr= Cront 0,6 MI/m)
Denounbl (Cy= Con)

Bacceiin pexu Amypa

CaHuTapHO-OBITOBOH

0,24

ITAB (OI1-10) (Copy.10= Cyont 0,2 Mr/im)
Huanucrsiit 6en3ni (Cpg= Cyont 0,05 Mr/m)

MockoBckas
00J1aCTh

CaHuTapHO-OBITOBOM

0,025

PryTb Hg2+(Cng+: Cron)
dopmansaerun (Coopm= Cront 0,02 Mr/n

Bacceiin pexu Hesbl

Pr100X0351iCTBEHHBII

0,004

Bssemrennrie BemectBa (Cyyp= Cyont 50 Mr/m)
Mezpb Cu?*(Coy?*= Cpont 0,0008 mr/m)
Kenioi (Cye= Cron)

CraBpononbckuit Kpan

Pr100X03511CTBEHHBII

0,0038

AttetoH (Cy= Cpon)
Jlarekc (C = Chont 0,5 Mr/m)
HedrenpomykTs! (Cyeqr = Cront 1,5 MI/m)

Bbacceitn
pexu O6u

Pr160X03511iCTBEHHBIN

0,008

Bssemennrie BemectBa (Cyyp= Copt3 Mr/m)
®enonnr (Cy= Crop= 0,0005 mr/m)
Cauner; Pb?"(Cpy>"= Con)

Bacceiin pexu Enuces

10

CaHuTapHO-OBITOBOH

0,06

Kanmuit Cd2+(CCd2+= Cuon)
B3Bemrennsie Beniectsa (Cyy= Cop 60 Mr/im)
Mberbsik (As) (Cas= Cpuont 0,03 mr/m)

Bacceiin pexu Jlensl

11

CaHuTapHO-OBITOBOMH

0,06

PTyTI’ Hg2+(Cng+: Cuon)
Metanon (Cyer= Cont 2,5 Mr/m)
Hutpobenszon (Cyg= C,ont 0,02 Mr/m)

Bacceiin pexu Ileuopsl

12

PE100X0351CTBEHHBIN

0,028

CIIAB (amkunocynbdatsl) (Cepap= Chont 0,3
MT/JT)

Hedrenponyktsl (Cyegn= Cront0,1 Mr/m)
Menb Cu?(Ceu”'= Cron)

Bacceiin pexu CeBepHoit
JIBUHBI

13

PE100X0351CTBEHHBIN

0,08

B3Bemtennsie Bemecta (Cyy= Cpopt 40 Mr/i)
HedrenponykTsl Cyegr= Cpont 0,05Mr/1)
Denoubl (Cy= Con)

Baccelin pexu Amypa

14

CanurapHO-OBbITOBOH

0,48

He(bTenpOJIZyKTLIZCHe¢T: Cont 0,15Mr/m)
Caunen Pb™ (Cpp™ "= C ot 0,1 Mr/m)
Kamuii Cd**(Ceg”*= Con)

Bacceitn pexu Bonru

15

CaHutapHO-OBITOBOM

0,05

Ko6ansT Co**(Cey’ "= Cont0,5 Mr/m)
Dopmansaerus (Coopm= Chront 0,015 mr/m)
Hedrenpoaykts! Cyegr= Cront 0,25Mr/m)

Baccelin pexu Enuces




Il. Tlo nmanHbIM XuMMHUYECKOro aHanmu3a BoAbl paccuutaTh MKB 3a kaxaplii Mecsl], BBIYUCIUTH
CPEIHETO/I0BOE 3HA4YeHHE, BBIIBUTH TeHAeHIHIO wu3MeHeHUs MKB 3a roa. OOBIACHUTH TPUYHHBI
KoJIeOaHMSs TTOKa3aTels.

Tabnmna 1

I'mapoxumudeckass nHpopMalMs O 3arpsA3HEHHOCTH BOJBI 1'OpoJICKOr0 Ipyna B CTBOpe Bojo3abopa 3a
2008 r.

Jara orbopa npod BoJIbI
10.1 | 10.2 | 103 | 104 | 105 | 106 |10.7 |10.8 | 109 |10.10] 10.11 10.12

WNurpeanenTsl

Munepanuzauust (Mr/i) 281 | 291 | 278 | 293 | 182 | 162 173 206 192 195 232 262

BetHocTs (rpan. JIKII) 20 18 23 50 40 34 32 30 27 23 21 22
3amax (6asn) 0 0 0 0 0 2 2 2 2 0 0 0
BIIKs (MrO,/n) 2,85 | 1,14 | 098 | 098 | 1,9 | 3,3 | 39 | 294 | 13 | 09 0,66 4,24
Bspewennbic  Bemectsa | ng | 05 | 0ga | 08 | 8 74 | 22 | 72 4 8,8 3,6 3,6
(mr/m)

f;ﬁf;)"pem’m KHCTOPOA | 39 | 33 | 43 | 3 | 49 | 95 | 78 | 94 | 114 | 81 58 | 10,78
Xnopunp (Mr/) 115 | 12 | 104 | 186 | 34 | 65 6 7.8 8 | 11,2 | 12,7 11,2
Cynsdatsi (Mr/1) 142 | 124 | 26 | 102|191 92 | 71 | 108 | 11 | 104 11 10,8
pH 73 | 74 | 74| 8 | 83| 83 | 84 | 88 | 87 | 84 7.8 7.4
Egg;;me“ (k0180 | so5 | 395 | 350 | 270 | 642 | 1300 | 1500 | 1330 | 1880 | 1820 645 670

[Tpumeuanue: KOE — kieTkooOpa3Hblie eNUHUIBI (MITH KIETKH).
Ob6mas dhopmyna 1 pacuera MKB:
n
[ ]
i=1

n
I'= [z Yiw;
i=1

IJIe ¥; — OTHOCUTEIBHBIN BEC I-T0 MOKa3aTels; w; —OleHKa B 0aiaXx KadecTBa BOJIbI 10 I-MY MOKa3aTelIio;
@ — «uTpadHass QyHKIHS, TOHWKAIOIIAsA UHACKC MPU MPEBBIIIEHUH HOPMbI KAKUM-THOO0 MOKa3aTeneM.

1. s pacuera UKB Tpebyercst onpeaennTb: y; — OTHOCHTEIBHBIA BeC i-r0 MOKa3aTels; w; —
OLICHKY B Oa/utax KadecTBa BOJBI IO I-My IOKazareio; ¢ — «mrpadHyo» (QYHKIHIO, MTOHHKAIOILYIO
WHJIEKC TPU TPEBBIIICHUH HOPMBI KAKUM-JINOO0 MMOKa3aTeJIeM.

2. OTHOCHUTENBHBINA BeC MOKa3aTelNsl OMpeeNseTcss HKCIEpPTHBIM nyTeM. B Tabn. 2 mpuBeneHsbl
pe3yibTaThl TaKOM OIEHKH, KOTOpas MPOBOJMIIACH JIA0OpaTOpHEH MaTEMaTHYECKOTO MOJACIUPOBAHUS
BHUMBO gans kaxmgoro i-ro mokaszarens (w3 10 Hambosiee BaKHBIX IS CAHMTAPHO-OBITOBOTO
BOJIOTIONIE30BAHMS ).

Tabmumna 2
3HavyeHus QyHKIUU @
[Toxazarenu 1) Ouenka w;, dann
3 2 1
Konu-unnexc 0,18 0,86 0,7 0,5
3amax 0,13 0,9 0,78 0,64
BIIK; 0,12 0,9 0,8 0,66
pH 0,1 0,91 0,84 0,73
PacTBOpEHHBIN KUCIOPOT 0,09 0,92 0,85 0,75
I{BeTHOCTH 0,09 0,92 0,85 0,75
B3BeleHHbBIE BElECTBA 0,08 0,93 0,86 0,77
OO61ast MUHEpaTH3aIHs 0,08 0,93 0,86 0,77
Xmopupt 0,07 0,95 0,88 0,8
Cynbhatsl 0,06 0,95 0,89 0,83

3. Ouenka kauyecTBa BOJbI Jaercd mo 10 mokaszarensM M JIGKHUT B mpefenax oT 1 1o 5 Gaiios
(1= w<5). IIpu sTOM Oanny 5 yCIOBHO COOTBETCTBYET OY€HBb YMCTasl BoAa, Oamry 4 — yucras Boja, 3 —
YMEPEHHO 3arps3HeHHas, 2 — 3arpsisHeHHast, | — rpa3Has (tadu. 3).

Ta0numa 3
OlLeHKa Ka4eCcTBa BOABI
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IToxa3zaTens bann

5 4 3 2 1
Komn-nnzexc 0-100 100-1000 10%-10° 10>-10’ >10’
3amax 0 1-2 3 4 5
BIIKs, Mr/n 0-1 1-2 2-4 4-10 >10
pH 6,5-8 6,5-8,5 5-9,5 4-10 10
PacTBOpeHHBIN KHCIOPOJI, M/ >8 8-6 6-4 4-2 <2
L{BeTHOCTD, Ipaj <20 20-30 30-40 40-50 >50
B3BelieHHBIE BEIIECTBA, MI/JT <10 10-20 20-50 50-100 >100
OO011as MUHepaIu3anus, Mr/i <500 500-1000 1000-1500 | 1500-2000 >2000
Xyopuasl, M/ <200 200-350 350-500 500-700 >700
Cynbdhatsl, MI/1 <250 250-500 500-700 700-1000 >1000

Kasxplii mHTEpBal 3HAYCHUI B CTOJIONAX CIeAyeT OHUMATh Kak HOoJyuHTepBai Buna [a, B]. s
HOPMHUPYEMBIX I1apaMETPOB BEPXHEW TI'paHUIENl HHTEpBajla, COOTBETCTBYIOIIETO Oamty 4, SBIAIOTCS
CYLIECTBYIOINE HOPMBI.

4. Hna Toro, uroost MKB TouyHee yuyuTHIBaN MpPEBBIIIEHHE HOPM IO TMOKa3areiasM (4To
COOTBETCTBYET 3HAYCHHUSIM w; B 3 ¥ MEHee 0aJUIOB), TOTOIHUTENILHO BBOAUTCS «uTpadHas» QyHKius O
= [T, ¢ (w;, y;) m1s UHrpeAHEHTOB, OOHAPY)XCHHBIX B BOJOTOKE B KOJMYECTBAX, MPEBBIIIAIOIINX
HOpPMAaTUBbI KaueCTBa BOJIbl. 3HAUEHUE () JIOJKHO YMEHBIIATHCSA C YMEHBUICHUEM ();.

I[To kaxnomy Mecsily He0OOXOMMO 3alOJIHUTh TaOIuIy 4 C BHECEHUEM PACUETOB.

Tabnuua 4
Pacuer HMHACKC Ka4yC€CTBAa BOAEBI 34 ... MCCAL]
WHrpenneHTs! daxTH4ecKue Yi w; ] o (w;, KB
3HAYCHMSA Yi)
Musepanu3zarst (Mr/7)
I[BeTHOCTH (rpan JIKII)
3amax (0asmn)
BIIK5 (MrO,/m)

B3geniennbie BeniecTsa (Mr/i)

PacTBOpeHHBIN KUCTOPOT (MI/JT)

Xnopunsl (Mr/m)

Cynbdartsl (Mr/m)

pH

Konu-unnexc (kos-s8o KOE/n)

W3 tabmuil 2 1 3 BEIMKCHEIBAEM 3HAYEHHUA B 3, 4 1 5.
Pesynbrar BBIIONIHEHMS] 3aJaHUsS: PACCUUTAHBI DJKOJIOTMYECKUH ymiepd OT 3arps3HeHus
MMOBEPXHOCTHBIX BOJI, MHAECKC KaueCTBA BOJIbI

[IpakTuueckas padora Ne 3.
3arpsizHeHUs1 KOMIIOHEHTOB ruapocgepsl. Pacuer KOMOMHATOPHOT0 MHAEKCA 3aTPA3HEHHOCTH
BOJbI.
[lenp 3ajmaHusi: OLEHUTH 3arps3HeHHe ruapocdepsl. PaccunTarh KOMOMHATOPHBIM HMHJIEKC
3arpsI3HEHHOCTH BOJIBI.
[TopsiioK BBINONHEHUS 3aJaHUS:
3anonauTh Tabnumy 1. Pemuts 3anaun.

Tabmuna 1
OCHOBHLIC 3arpA3HAOINC BOJbI BEIICCTBA U UX UICTOYHUKU
Ne 3arps3HsoLIee BEIIECTBO, 3JIEMEHT UIIM areHT OCHOBHEIE Bakneiimme cneacTBus
/n | 3arps3HCHUs HCTOYHHUKH 3arps3HeHus
3arpsi3HEeHUs
1. A3oT, dhochop u 1pyrue OMOTEHHBIE HIIEMEHTHI B UX

COCIMHCHUA, OPTaHUICCKNUEC BEIICCTBA
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2. B3BemeHHble YacTULBI (TOBBILIEHHE MYTHOCTH)

3. [lecTnunap! u ApyTHE SIOBUTHIC BEIIECTBA

4. Mycop u pyrue TBepIble OTXOIbI

5. HedTs 1 HEPTETTPOAYKTHI

6. TspKenple METalIbl M UX COCTUHCHHS

7. TemoBoe 3arpsa3HeHUE

3AIAHHUE 2. 3apnaua 2.1. Paccuntarh MHAUBUIYAIbHBIA U KOJUIEKTUBHBIN PUCKU YIPO3bI 3I0POBBIO JIJIS
cneayronmx ycnosuil. Cogepkanue JMOKCMHOB B TUTheBOM Boje paBHO 10 ITJIK »Tux BemecTB B BoJE,
[IJIK cocraBisier 2-10° mr/n. Bpems morpe6nenust Takoit Boxsl rpymmoil B 1000 uemoBek — 5 Ier.
Cpennsist uactora notpedienust — 300 nueit B roa. daktop pucka Npu MOCTYIJICHUH AUOKCUHOB C BOAON
pasen 1,6:10° (mr/kr-cyr) ™.

C =10 K =2-10"mr/x,

v =2 11/cyT,

f=300 cyr/ron,

Fr=1,6-10° (mr/xr-cyr) ™,

T,=15 ner,
N=10° qell,
P =70kr,
T= 70 ner.

3amaua 2.2. PaccuuTtaTh pPHUCK B BHJIE€ KOJMYECTBA JOMNOJHUTEIBHBIX CIy4aeB OHKOJOTMYECKHUX
3a00JIeBaHU Cpely KUTeNeH Tocenka ¢ HaceleHneM B 10 ThHIC. 4elloBEeK B pe3yibTaTre MOTPeOICHUS
BOJIBI C COZIEp)KaHUEM KaHIIEPOT€HA — TPUXJIOPATHUIICHA, paBHBIM 25 MKr/. Takas Boga morpelisiercs: B
tedenue 30 neT, mpuyeM B TEUYEHHE KaXKIOro rojaa oHa morpedisercs B cpenHeM B Tedenue 300 mHEil.
daxTop pucka B JaHHOM citydae paseH 0,4 (Mr/Kr-cyT)'l.

C =25 mkr/n = 2,5-10'2 MI/II,

V=2 n/cyr,

f=300 cyr/ron,

T, = 30 ner,

F=04 (Mr/Kr-cyT)'l,
N =10* qell,

P =70 kr,

T =170 ner.

3anava 2.3. Paccuntath MHAWBUIYaJIbHBIA PUCK, OOYCIOBICHHBIII KOMOMHUPOBAHHBIM JEUCTBUEM JBYX
KaHIIEPOTEHOB, COJIEPXKAIINXCS B MUTHEBOM BoJe. B Bo/e HaXOMUTCs BUHUIXJIOPH C KOHIICHTpPAILIMEH,
paBHoii 0,3 mr/x (ero (akTop pHcka Mpu MOCTYIIIEHUU ¢ BOJOU cocTaBiseT 1,9 (Mr/Kr-cyT)'l), Y MBILIBSIK
¢ KoHueHTpauuen, pasHoit ero [1/IK B mutheBoit Boae (0,05 mr/m). @akrtop pucka Mpu MNOCTYILIEHUU
MBIIIbsIKA C BOAOW paBeH 1,75 (Mr/Kr-cyT)'l. Takas Boga moTpebisieTcss B Te€YeHHE 3 JIEeT, MPUYEM B
TEeUEHHE KAKJIOTO TO1a OHA MOTpediseTcs B cpeaneM B TeueHue 300 mHei.

Bununxnopun:

C1=0,3 mr/m,

Fray=1,9 (Mr/Kr~cyT)'1,

MBbIIbSK:

C, =0,05 mr/m,

fr2)= 1,75 (Mr/kr-cyr) ™,

f=300 cyr/rox,
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T,=3rona,

V=2 n/cyr,

P =70 kr,

7="10 ner.

3anaga 2.4. B Poccuiickoit @enepannn 3Hauenue 11K 6en3(a)mupera B MOBEPXHOCTHBIX BOJIAX MPUHSTO
paBHbIM 5 Hr/n, a 3Hadenue I1JIK (cpemnecyrouHoii) OeH3(a)mupeHa B BO3AyXe HaceJleHHBIX MecT — 1
Hr/M°. TIPEIONOKIM, UTO COEPKAHNE STOTO KAHIEPOIeHA KAaK B BOJE, TAK H B BO3LYXE HEKOTOPOTO
HACEJICHHOTO MYyHKTa MpeBbICWIIO 3HadyeHusi coorBeTcTByrommx I[IJIK B 3 paza. KakoB cymmapHblii
KOJUIEKTUBHBIA PUCK YTPO3bI 3J0POBBIO I Ipynibl Jtoaei unciaeHHoctbio 100 000 uenoBek, eciau Bce
3TH JIIOJM MBIOT TaKyl BOJY W JbIIIAT TaKMM BO3AYyXOM B TedeHue 3 ser? B TeueHue kaxaoro roga
KaHIeporeH aecTByeT B cpeaneM 330 nueit. dakTop pucka it MOCTYIUICHHUs O€H30(a)upeHa ¢ BOJIOU U
BO3JIyXOM OJIMHAKOB U paBeH 7,3(Mr/Kr-cyT)'1.

Cooo =3 TIJIK = 15-10° /1 = 1,5-10"° mr/m,

Vp = 2 11/cyT,

Cooo =3 TIAK = 3-107 r/m® = 3-10° mr/n®,
K = 20m%/cyr,

f=330 cyr/ron,

Ty =3 rona,

Fr=73(mr/kr-cyr) ™,

N =1-10° uen,

P =70 kr,

T =70 ner.

Vkazanus xk pewenuio 3adauu
Ecnu pemarores 3aauu, CBsI3aHHbIE C OTPEOJIEHUEM MUTHEBOM BOJBI, TO CPEAHECYTOUHOE MOCTYIIICHUE
M KaHIEporeHa ¢ BOJOM Ha | Kr Macchl Tena 4elloBeKa OMNPEIENeTCs IO HECKOJIbKO HM3MEHEHHOM
dbopmyre:

_Bawx =,

T
rae C — KOHIIEHTpAIUs KaHIIEPOTeHa B MUTHEBOW BOJIE, MI/JI; V -CKOPOCTh TOCTYIUICHUS BOJBI B OPTaHU3M
4eoBeKa, JI/cyT. CyMTaercsi, 4TO B3POCIBIH YENOBEK BBIMMBAET €XKECYyTOYHO 2 JHMTpa BOAbI; f—
KOJIMYECTBO JHEH B TOJYy, B TEUEHHE KOTOPHIX MPOMCXOJUT BO3JECHCTBHE KAHIEPOreHa; 7, — KOINYECTBO
JIeT, B TEYEHHE KOTOPBIX MOTpedIIsseTcsl paccMaTprBaeMast MUTheBast BOAA.
Benuuunsl P u T — Takue ke, Kak 1 B GopMyJie, IO KOTOPOH pacCUUTHIBAETCS MOCTYIJIEHUE KaHIIEPOTeHa
C BO3/1yXOM.
3AJIAHHUE 3. 3apmaua 3.1. B ogHOM M3 KOJIOAIIEB OOHAPYKEH TSKEIBIA METAJT — HICCTUBAJICHTHBIN
XpOM, NIPUYEM €r0 COJEPKaHUE B BOJE ITOrO KOJOALA B eCATh pa3 npesbicuiio 3HaueHue I1JIK xpoma
(VD) nns nutwseBoit Boasl (0,005 mr/m). JlaHHBIM KOJOAIEM MOJIB3YIOTCS B TeueHue 6 yer. Paccuurarh
VUHIUBUAYAJIBHBIN PUCK YTPO3BI 30POBBIO.
C=10I11K = 0,05 mr/m,

v =2 11/cyT,
Ty =6 ner = 2190 cyr,
P =70 xr,

T =30 ner = 10950 cyr,

Hp =510 MT/KT*CYT.

3agayva 3.2. B Boagy HEKOTOPOTO BOJOEMa MONaja PTyTh, B pe3yJbTaTe YETrO COAEPKaHUE 3TOTO AIEMEHTA
B TKaHAX pbIOBI cocTaBisieT 10 Mr/kr. B TeueHune 1ByX J€T B 3TOM BOJ0€ME PhIOaK-TI0OUTENh JIOBUT PHIOY
1 yrnoTpeOseT ee B MUILy. 3a 3TH JIBa TojJa OH el ppi0y 80 pa3, mpuyem 3a OAWH pa3 Cheal B CPEIHEM
150 r. [ToporoBass MOIIHOCTh J03blI PTYTH (B BHUIE METWJIPTYTH) NPH MOMAJAAHUHA B OPTaHU3M C THIIEH
cocraisier 1107 MI/KTCyT. BBIYMCITUTB pUCK YTPO3BI 310POBBIO.

C =10 mr/kr,

mp,=150r,

f =40 pa3 B rox = 40 (rox’),
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Tp =2 rona,

P=70 xr,

T'=10950 cyr,

Hp = 1-107 MI/KT*CYT.

3amaua 3.3. B Bojie HEKOTOPOI'O BOJOXPaHUIIMINA OOHAPYKEH (PEHOJI ¢ KOHILICHTpaluel, paBHOM 3 MI/JIL.
Bogoxpanunuie sBIsSeTCS HCTOYHUKOM IHTHEBOrO BoJOCHAOxeHHs. Paccuutarh puCK yrpo3sl
3I0POBBIO YEJIOBEKA, MBIOIIETO TAKYI0 BOAY B TEUEHHE TPEX JIET. YUECThb, UTO €KEr0JIHO ITOT YEJIOBEK
ye3XKaeT U3 3TOIl MECTHOCTHU B OTIIYCK, B KOTOPOM IpoBoAUT B cpenHeM 30 aueii. I[loporosast MOIHOCTD
710361 (heHOJIa TIPH TIOTIAITAHUU B OPTaHU3M C BOJIOH cocTaBisiet 0,6 MI/Kr CyT.

C =3 wmr/n,

v =2 a/cyr,

f=335 cyr/rox,

Tp =3 rona,

P="70 xr,

T=70-365 = 10950 cyT,

Hp = 0,6 Mr/kr-cyT.

3amaua 3.4. YCTaHOBJIEHO, YTO B HEKOTOPOM MECTHOCTHU OKA3aIMCh 3arpsA3HEHHBIMU NMUTHEBAs BOJA U
BBIpalleHHBIE 37IeCh OBOIU. B BoJie MPUCYTCTBYIOT HEPTEHPOAYKTHI, UX COJIEpKaHUE paBHO 5 MI/I, a B
OBOIIaX — TETPAITUIICBUHEI] C cojiepkaHueM 5 MKT/KT. Beero oBomeli B Poccun moTpebiisiercs B cpeHeM
94 xr Ha nymy HaceldeHHs B roj. YeroBeK BBIIMBAaET B CpeaHEM 2 J BOJbI B CYTKH. PaccuuTaTh
WHJMBUIYAIbHBIA PUCK YTpO3bl 3/I0POBBIO, €CIM YEJIOBEK IOABEPraeTcs BO3JEHCTBUIO YKa3aHHBIX
TOKCHUKAHTOB B Te€UYeHHUE TpexX MecsieB. [loporosas MOITHOCTh 10361 HE(DTEPOIYKTOB MPH MOMAlaHUU B
opram3M C Bojoi coctaBiser 0,6 MI/KT-CyT, a MOpPOroBasl MOIIHOCTH JO3bI TETPAdTHIICBUHIA TIPU
MOINAaJIaHuK B OpraHu3M C THUILeH cocTaBiser 1,2 107 Mr/kr-cyT. KoHueHnTpauus HeQTEnpoIyKTOB B
Bozae Cu = 5 mr/n. KonnenTpanus TerpasTiiicBuHia B opomax Cr = 5 mkr/kr = 0,005 mr/kr.

Ty, =3 mec. = 0,25 rona,

V=2 n/cyr,

Mioom =2-365:0,25 = 182,57,

M,, =0,25-94 xr = 23,5 kr,

P =70 xr,

T=70-365 = 10950 cyT,

Hpm) = 0,6 Mr/kr-cyT.

Hpr = 1,2-107 mr/kr-cyT.

3anava 3.5. B muTheBOil BojIe HEKOTOPOIl MECTHOCTH OOHapy»xeH xiopopranndeckuii mectuuug — /T ¢
KOHIIEHTpaluel, paBHoH yTpoeHHoMy 3HaueHuto ero ITJIK B Boxe, koropas coctasiser 0,002 mr/m.
Paccunrath pHucK yrpo3sl 30pOBbIO YEIOBEKA, MBIOUIETO 3TY BOJY B TE€YEHUE OJHOTO rojia. Y4ecTb, 4TO
€XKETOHO TOT YEJIOBEK ye3KaeT U3 JaHHOH MECTHOCTH B OTIYCK, B KOTOPOM NMPOBOAMT B cpennem 30
nuen. Iloporosas momuocTs 10361 AT npu nocTymieHny ¢ nuien pasHa 5- 10" MI/KT*CYT.

C=0,006 mr/m,

V=2 n/cyr,

f=335 cyr/ron,

Hp = 5-10* MTI/KT*CYT.

T,=1ron,
P =70k,
T =30 mer.

Vkazanus xk pewenuro 3a0auu
Ecnm pemaroTcst 3amauu, CBsi3aHHbBIE € MMOTPEOJIEHUEM MTUTHEBOM BOJIBI, TO CPETHECYTOUYHOE TTOCTYIIIICHNE
TOKCHKaHTa C BOJOM Ha 1 Kr macchl Teja 4elloBEeKa m ONPENENsieTCsl MO0 HECKOJIbKO W3MEHEHHOM
dbopmyre:
Cxve f =T,
m = —
P=T
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rae C — KOHIIEHTpalusi TOKCUKaHTa B IUTHEBOM BOJIE, MI/J; V — CKOPOCTb MOCTYIIJICHHUS BOABI B OPraHU3M
YeJioBeKa, JI/CYT (CYMTaeTCs, 4TO B3POCIBIA YEJIOBEK BBIMMBACT €XKECYTOYHO 2 JUTpa BOJbI); f—
KOJIMYECTBO JTHEH B TOJly, B T€YEHHE KOTOPBIX ITPOMCXOIMUT BO3JCHCTBHE TOKCUKAHTA; |, — KOJINYECTBO
JIET, B T€YEHHE KOTOPBIX NOTPEOIIsieTCs paccMaTpruBaeMas MUTheBask BOA.
Bemnuunsl P u T — Takue ke, Kak 1 B GOopMyJIe Ui MOCTYIJICHUS TOKCUKaHTa ¢ BO3AyX0oM. PasMepHOCTD
BEJIMYMHBI M — MI/J°CYT.
I1. ITo kax1OMy UHTPEAUEHTY MPOBOJAT CJIETYIOIINE BEIUNCICHHUS.
B rpady 2 tabnuibl 3aHOCAT AaHHBIE [0 YUCTY omnpeneiaeHuil. [lo pacTBopeHHOMY B BOJiE€ KUCIOPOIY UX
12, mo BIIKs Bogpr — 11 u T. 1.
B rpady 3 Tabauimpel momemiaroT AaHHBIE IO 4ucay omnpeneneHuid, mnpepsimaromux [IJIK. Tlo
pacTBopeHHOMY B BoJie Kuciopoy npessimieHuit I1IJIK ner, no BIIKs Bogei — 9 u T. a.
Ha ocHoBaHMM naHHBIX BTOpPOM U TpeTbel Tpad ompeaensiercsl MOBTOPSIEMOCTb CIy4YaeB MPEBBIIICHUS
ITAK:

o =[:]':'u-;a . =E'1ﬂﬂﬂu=81=3°u

0, BITK: 11 WL

Pesynbrarel nomemarot B rpady 4. Ilo 3HaueHussM moBTOpss€eMOCTH Ha OocHOBe mpui. 10 ompexnenstor
YaCTHBIN OLIEHOYHBIN Oaint S;:

Sg = —LU;SQ:“ =4.0

U T.JI.
PaccuutsiBatoT kpaTHoCcTh npeBbimienus [1/IK B Tex pesynbprarax ananmsa, rie OHO UMEET MecTo (Tpada
6). 3arem ompeaesAOT cpeaHee 3HaueHue KpatHocTu npesbimieHus [1JIK tonpko mo Tem mpoOawm, rie
ecTh HapyleHne HopMaTtuBoB (rpada 7). Hanpumep:

p BIIR: = (1,6+1,3+1,7+1,6+1,8+2,6+2,3+3,8+1,0)/9 = 1,97 mr/nm° 110 O3;

p NO: = (15,0+15,5+18,5+16,0+19,0+8,0+34,5+3,0+33,0+8,0+9,0)/11=16,3 mr/am° 1o asory N.

[To 3nauenusm cpennedr kpatHoctu npebiieHus [IJIK Ha ocHoBe mpuin. 11 ompenenstoT 4acTHBIM
OLICHOYHBII Oau, KOTOPBII TIOMEMIAIOT B rpady 8:
S‘B == 1,97; Spnoz-= 3,16 u T. n. Omnpenenenne Sgi, KaKk U OMpeAeNeHUue S, MPOBOIAT C yUETOM
nuHelWHoW uHTepnossimu. Hampumep: Bnoz-= 16,3. CormacHo mpui. 11, cooTBeTCTBYIOLIMI 3TOMY
3HAYECHHIO OAJIJT HAXOJUTCS MEXKIAY TPEMS U YETHIPhMS.

Jlomnst yacTHOTO OIlEeHOYHOTO Oania, mpuxofsiascsa Ha enuHuny Bi, B aTux npeaenax coctasisier 0,025.
UtoObI mONy4YnTh 3Ha4YeHHE Oamia mo Bnpz-, HEOOXOAMMO K TpeM MNpuUOaBUTh YHCIO, MOJTYyYEHHOE B
pe3ynbTate aeicteus 6,3 x 0,025 = 0,16, Torna

P =3+ 0,16 = 3,16.
Hanee OIIPEICTISIOT 00001IECHHBIE OLIEHOYHbIE Oael o KaX/10My
uHrpeauenty (rpada 9). Hanpumep:

SEHEL - SG:";—.;.'_: -S ﬁs—..:_-: =4e197=7288
Sno.=8q,*Sp =H0H0=126

S:."-eh. :S&‘_,,-Sﬁ =4270=112
) = UT. I

3HaueHus: 0000IIEHHOTO OIIEHOYHOTO Oalljia MoMeIaroT B rpady 9 TabIuIsL.

WHrpeaueHTs u ' 7. FL C. o Sgi Si
HoKa3aTey ni N |g.=—*100% s, E = E—‘
3arpA3HEHHOCTH B =y J ’,j K _

1 2 3 4 5 6 7 B 9
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0, 12 - - L F - - -

BITK, 11 9 81,8 40 16+13+17+16+18+26+23+38197 (1,97 7,88
+1,0=17,7

Ccr 12 - ’ ’ - - -

SO 9 - - | - - -

Feoou 12 10 83,3 40 16+18+24+45+27+34+13+2,0255 2,07 8,28
+30+28=255

NHI/ITpaTHMi/'I 10 B B - B B - B

I 12 11 91,7 40 [150+155+185+16,0+19,0+8,0+34516,3 (3,16 (12,6
+3,0+33,0+8,0+90=180

denomnbl 12 |12 100 40 10+9+9+9+9+8+8+8+8+8+7+7833 2,79 [11,2
=100

HedrenpoaykTst 12 12 |100 40 18+16+19+176+17+16+17+18+175 (3,19 (12,8
17 + 17 + 18+ +19,4 =210

LI JRU— 12 12 |100 4,0 25,6 + 20,5 + 21,8 + 20,5 + 23,1 + 20,5 +]22,5 3,31 |13,2
21,8+21,8+23,6+23,6+23,6=270

CIIAB 12 12 |100 40 25+26+29+12+14+14+18+1,7192 1,92 [7,68
+12+21+21+21=230

Menp 12 12 |100 40 40+44+25+17+14+18+12+38+23123,1 3,33 13,3
+29+8+9=277

[uaK 11 9 81,8 40 34+24+25+17+15+19+30+1,7214 2,02 8,08
+1,2=19.3

Huxens 12 11 91,7 40 12+17+15+16+12+16+16+11153 153 612

+2,3+15+15=16,8
PacueT KOMIIEKCHBIX MOKa3aTelel CTeTeHH 3arpA3HEHHOCTH BOJIbI 3HAYEHUs] KOMOMHATOPHOT'O MHJIEKCA
3arpsi3HEHHOCTH BOJBI Sp B CTBOpE A ONpenensioT Kak CyMMYy OOOOIEHHBIX OLIEHOYHBIX OaUIOB IO
Ka)X/IOMy UHIPEIUCHTY:
SA=7,88+828+126+112+128+ 13,2+ 7,68+ 13,3+ 8,08 +6,12=101,1.
Beraucnsior ynenbHblii KOMOMHATOPHBIN HHIEKC 3arPS3HEHHOCTH BO/IBI S’A :
1012 —632
S’A = 16
[To 3HaueHusM OOOOILEHHBIX OLIEHOYHBIX OaioB M yciaoButo Sj* 9 Haxomar uucno KII3: F= 5
(HUTPUTHBIN a30T, (heHOIIbI, HePTENPOTYKThl, AMMOHUNHBIN a30T, COEAMHEHUS MEN).
Berancnsrot koadduipent 3amaca K :
k=1-0,1x5=0,5
OmnpenensioT Kiace 3arpsiI3HEHHOCTH BOJBL.
Hcnone3ys mpui. 9, moaduparoT rpajaluy Kilacca KadecTBa BOABI, B NpefesaXx KOTOPHIX HAaXOANUTCS
3HauYeHHe KOMOMHATOPHOI0 MHJEKCA 3arpsI3HEHHOCTH BoAbl 5. [Ipenens! onpenenstor no Gpopmyie
L = kNx,

rae K — koaddunuenr 3amnaca;
N — 4KCI0 MHTPEIMEeHTOB, B3ATHIX IS pacyera Sj ;

X — HaTypaJibHOE YHUCII0, Bo3pacTatomiee oT 1 10 11 B 3aBUCHUMOCTH OT KJacca U pa3psia.
B mannom mpumepe KN = 0,5 x 16 = 8; npenenbubie 3HaueHust x = (10; 11). Torma L = (80,0; 88,0).
3HaueHue KOMOMHATOPHOTO MHJIEKca 3arpsisHeHHOCTH, paBHoe 101,1, mpeBocxoauT Hambosee BHICOKHE
MpeAeNbl Tpajaluif, MOo3TOMY BOAy peku PB ctBope A B 1997 T. 1m0 KOMIUIEKCY HCCIETyeMBbIX
WHTPEIMEHTOB XapaKTePU3YIOT KaK «OKCTPEMAIIbHO TPS3HYIO» M OTHOCST K 5-MY KJIAcCy ¢ HauXyIIINM
Ka4eCTBOM BOJIBI.

PesynapTar  BBIMONHEHHWs]  3aJaHUsS:  OIEHEHO  3arps3HeHHe  TUApocdepbl, paccuyuTaH
KOMOMHATOPHBIN MHJICKC 3arpsI3HEHHOCTH BOJIBI.

[IpakTuueckas padora Ne 4.
OnpeneneHue HOPMATHBOB JONMYCTHMbBIX COPOCOB 3arpPsI3HSIONIMX BEIIECTB B BOAHbIE 00HEKTHI.

[enp 3aganus: PaccuutaTs HOPMATUBEI IOMYCTUMBIX COPOCOB 3arps3HSIONINX BEIIECTB B BOJHBIC
OOBEKTHI.

[TopsimOK BBITIOHEHUS 33JaHUS:
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OcHoBHbIM (aktopom mpu pacdere HJIC BemecTB OTHENBHOTO BBITyCKa SBISIETCS KPAaTHOCTh
pa3baBiieHHs CTOYHBIX BOJ BOJOM BOJIOEMa, OmpeiessieMas COOTHOLIEHUSIMU PAcX0/I0B BOAHOTO 00bEKTa
1 cOpacbIBaeéMbIX CTOYHBIX BOJ] M KOHIIEHTPAIIMA BEIIECTB B BOJIC BOJHOTO OOBEKTa U B COPACHIBAEMBIX B
HEro CTOYHBIX BOJAX.

Bemnunna HJIC onpenensiercs mo ¢popmyie:

HJCi =g % Cppci (1)

r7ie J - paCYeTHbI MaKCUMAaJIbHBIA 4acOBOM pacxoj CTOYHOW BOJIBI Ha BBIIYCKE B BOJHBIM OOBEKT,
Mg (TpUHUMAETCS TI0 MMPOCKTHBIM MaTepHaliaM);

Chjici - 3HaUYCHHE KOHIIEHTPAIUH 1-0T0 3arpsi3HSIOIIETO BEIIECTBA B CTOYHBIX BOJIaX, 00eCIeynBaroIee
HOPMATHBHOE KAYeCTBO BOJBI B BOJHOM 0OBEKTE B KOHTPOIBHOM CTBOPE, MI/IM".

Chyici onpenensiercs o 6anaHcoBOMY YPaBHEHHIO:

O+g
C}'-E.'f_‘_ = T ECH_ - C-;-_ )+ C-;t-_

)

N 3
rae Q - pacdeTHbIN pacxo BOJIbI BOJHOTO O0BEKTa, M~/

H . HpeI[CJH)HO I[OHYCTI/IMaFI KOHHCHTpaHI/Iﬂ N HOpMaTI/IBHOG COI[Gp)KaHI/Ie B€IICCTBA B BOJAHOM
00BEKTE, MI/IM

¥ - (oHOBasi KOHLIEHTPALMS ITOrO )K€ BEIIECTBA B BOJAHOM OOBEKTE /IO BBIMYCKA B HETO CTOYHBIX
BOI, MF/I[M3
U3 (3) cooTHOLIEHNS PACX00B MM KOHIICHTPAIIHIA:
O+g Caze —Cs
g C B C s

3)

C,..
CDOpMy.TIBI IJIA OIIPCACIICHU S HIG ¢ y4eToOM p336aBHeHI/IH IIPpUMYT BUI:
JJIs1 KOHCCPBATUBHBIX BCIICCTB!

Cuyci = Coi + N(Chij - Coji), (4)

JUIsL HEKOHCEPBATUBHBIX BELECTB!

Cryci = Coi + N(Chijj - Coi)<e™, (5)

rZie 1 - 00Iast KpaTHOCTh pa30aBIeHUs;

K - k03¢ durreHT HeKOHCEPBAaTUBHOCTH, 1/CeK (PUHUMACTCS 110 MPUIOKEHHIO A);

t - Bpemst JoOeraHus MOTOKa 10 KOHTPOJIBHOTO CTBOPA, CEK.

JIBUKEHHME CTOYHBIX BOJ], BBIXOJSILIMX W3 BBITYCKHOM TpyOBI, MpeacTaBisieT co0oil TypOyIeHTHBII
CTPYMHBIN mpolecc. B CBA3U ¢ pa3IMYHBIMU BEJIMYMHAMU CKOPOCTEHN CTPYH PEYHOIr'O IIOTOKA U CTOYHOM
KHUJAKOCTU OyAeT NPOUCXOAUTh OOMEH KOHEYHBIMHM MAacCaMU >KMJIKOCTH W IONEPEYHbI IepeHoc
KOJINYECTBa JBM)KEHUS M BEIECTBA, JAIOLINI HayalbHOE pa30aBieHue Iy, B nanbHeieM cTOYHbIE BOJbI
OyAyT CMEIIMBATHCA C BOJIaMU BOJHOTO OOBEKTA 3a CUeT TYpOYJIEHTHOCTH MTOTOKA.

ITonmHoe pazbaBieHue, TakuM 00pa3oM, COCTaBHT:

o =1y - 1o (6)

i€ My - KPaTHOCTh HAYaJIbHOT'O pa30aBIeHUs CTOYHBIX BOJ;

I - KPaTHOCTh OCHOBHOTO pa30aBJIeHMsI CTOUYHBIX BOJ.

BenuuuHa 1 3aBUCHUT OT THIAa BOJAHOTO 00BEKTa, 0COOEHHOCTEH BBIIMyCKa U JPYTUX (PaKTOPOB.

8.1 Onpenenenre KpaTHOCTH pa30aBICHHUS CTOYHBIX BOJ B BOJOTOKAaX

[To MeToaMKe HayaIbHOE pa30aBiieHUE YUUTHIBACTCS MIPH BBITYCKE CTOUHBIX BOJ] B BOAHBIN OOBEKT:

- IIPY COOTHOIIEHUH CKOPOCTEH PEYHOro MOTOKA V) U CTOUHBIX BOJ VT

Ve 24V,

- pu a0COJIFOTHBIX CKOPOCTSX UCTEUCHUS CTPYH U3 BBIITyCKa Oojiee 2 m/c.

[Tpu MEHBIIUX CKOPOCTSAX pacyeT HauyalbHOTO pa3z0aBlieHHs HE MPOU3BOIUTCS.

AnroputM pacuera:

- BBIYMCIIAIOTCA COOTHOILIEHUS
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" Ver (7)
rae Vo - CKOpoCTh Ha OCH CTPYH, M/C;
M - OTHOIIEHUE CKOPOCTEH PEYHOTO IMOTOKA M BBITYCKA CTOYHBIX BOJI.

- 4
a =

I[Io wnomorpamme (Pucynox 1) HaxomuTcst 3HaueHHE o rae 0o - IMaMeTp  BBITYCKHOTO
oTBepcTHs, O - IuameTp 3arpsi3HEHHOTO IMSTHA B TPAHUYHOM CTBOpE HayallbHOTO pasbamieHus. Eciu d <
H (H - rmybuna pexku B Mmecte cbOpoca), To mo Homorpamme (PucyHky 2) HaxoauTcsi KpaTHOCTh
HAYaJILHOTO pa30aBICHUS Iy

IIpud > Hmno nHomorpamme (PucyHok 3) ompenmenstor mnonpaBodnbiii kodddumment f(H/d), na
KOTOPBIN YMHOKAETCS BEIUYMHA .

I'paduueckuit MeTos onpeieseHust MOKET OBbITh 3aMEHEH PacyeToM IO CIeAYIINM Gopmyram:
a) 0e3 ydera crecHeHus crpyu d < H

i1

2" —_'\.;-' - - |
ﬁH=q—H=U= 48&“ Jw‘+8=1-1__—:m—m|
g 1-m d |

. (8)

0) ¢ yuerom crecHenus ctpyu d > H

248 .0 [, - \CHD
ﬁHJ_H:[} 48 7 Jm‘+8=1-1__—:??—m v )
g —m L a JARS a (9)

TJIe - pACXOJ CTOYHBIX BOJI, COPACHIBACMBIN B BOJOTOK, M°/C;
gH - pacxoj CTpyH, MOITy4MBIIEH HayadbHOE pa30aBieHHeE, M/c;

Vo
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0l \ T X ¥
pe NESCHN
0'(‘ X n ‘ & \\ \
; \
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3\ \\ \\ \. \\
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| B \ \
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d=—
Puc. 1. Homorpamma nij1s onpeienieHusi inaMeTpa HECTECHEHHOM CTPYH G
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Puc. 2. Homorpamma asist onipe/iesieHusl Ha4allbHOTO pa30aBiIeHUs B IIOTOKE

/-(ﬁ!) I o

0.8
0,6 : .
i / _

sclea

o

0 0,2 04 06 08 d
Puc.3. Homorpamma juist onipenienieHust MonmpaBoYHOTo KO PUIIHEeHTa

Pacuer ocHoBHOro pas0aBieHust BbIMoNHsAETCS 1o merony B.A. ®pomosa - H.JI. Pomsumnepa,

OCHOBAaHHOT'O Ha YpaBHEHUSIX COXPAaHEHUS BELIECTBA U €AMHUYHOIO TypOYJIEHTHOIO NEpeHOca BELIeCTBa.

HpI/I 9TOM B IICPEMCUINBAHNUN YUYHUTBIBACTCA HE BECh paCX0O/l, a 4aCThb €TI0, OIIPEACIIACMan KOB(b(I)I/II_[I/IeHTOM
CMCHICHHUA.

KpaTtHocTh 0cHOBHOTO pa30aBieHus ornpeaenseTcs mno hopmyne:
_10+gq

4 (10)
Benuunna kosddummenta cMernieHus § 3aBUCUT OT TUAPABIUYECKUX H  MOPGHOIOTUYECKUX
0COOEHHOCTEH peKy U OIpeessieTcsl HA OCHOBE YMIUPUUYECKOM 3aBUCUMOCTH

_ 1-exp(-0ifLy)
1+ gexp[—u—ijg)
a (11)

rae a- KO3(I)(1)I/II_[I/ICHT, y‘II/ITLIBaIOIJ_II/Iﬁ TUAPABINYCCKUC YCIIOBUS B PCKC, OHpeﬂCHHCMBIﬁ oo (bopMyne:

¥
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J - KO3hPHUIHUEHT U3BUIUCTOCTH (OTHOIICHHE PACCTOSHHS 0 KOHTPOJIBHOIO CTBOpa 1o (apparepy K

PaCCTOSHUIO IO MPSMOI ), OTIpeAeTsieMbIi 10 Gopmyrie:
j = L@/LH, (13)

X - KO3 PHUIMEHT, 3aBUCSIINI OT MeCTa BBIIYCKa CTOYHBIX BOJ (TIpH BBIycKe y Oepera X = 1, mpu

BBIITYCKE B CTPEKECHb peku X = 1,5);

D - koaddunment TypOyneHTHoM Audy3uu, s JIETHETO BpEeMEHH ONpeAessieMblil o gpopmyie:

gVH

3Tn,C (14)
g - yCKOpeHHe CBOOOHOTO TaieHus paBHoe 9,81 m/c;
My - KOO HUIHEHT mIepoXoBaTOCTH JI0XKA PEKH,
Cy - ko umment le3n, mYe, onpexenseMsiii mo ¢popmyne H.H. [TaBnosckoro,
Cu = R’/ny (15)
rae R - runpaBnuueckuii paguyc noroka, M (R » H);
My - KO3 QUIIHEHT mIepoXoBaTOCTH pyciia BOAOTOKA
napamerTp y, ONpeeisieTcsl 0 yPaBHEHHIO

v=25n, —013-0754R(,fn, —01]

D=

Tabmuma 8

KoadduipienTs! mepoxoBarocTH (Iy,) U OTKPBITBIX pyced BogoTOKOB (1o M.®. CpubHoMy)

Xapakrep J10kKa Iy,
Peku B BecbMa OIaronpusATHBIX YCIOBUAX (UACTOE MPSAMOE JIOKE CO CBOOOTHBIM TeUeHHEM, 0e3 00BaIOB U 0,025
TITyOOKIX IIPOMOYH)
Pekn B O1aronpuATHBIX YCIOBHUAX TCUCHHUS 0,030
Pexu B CpaBHUTENBHO OJIATONPHATHBIX YCIOBHUSIX, HO C HEKOTOPBIM KOJIMYECTBOM KaMHEH U BOJOPOCIIeH 0,035
Pexu, mMmeromye CpaBHHTEIBHO YHCTBIE pyClia, H3BUIIUCTBIC, ¢ HEKOTOPBIMH HENPAaBUIBHOCTSIMH B 0,040
HaIlpaBJICHUH CTPYH, WM JKe MpsMbIe, HO C HENPaBWIBHOCTAMH B penbede IHa (OTMENH, NPOMOUHBI,
MeCTaMH KaMHH), HEKOTOPOE YBEIMYCHHE KOJIIYESCTBA BOJOPOCICH
Pycma (Oonpmmmx W CpemHHX peK) 3HAYUTEIHHO 3aCOPCHHBIC, W3BWIIACTBHIC M YACTHYHO 3apOCIIHE, 0,050
KaMEHHCTBIC, C HECHOKOMHBIM TeueHHeM. [loimMbl OONBIIMX W CPEIHUX pEK, CPaBHHUTEIHEHO
pa3paboTaHHbIe, IIOKPHITHIE HOPMAIBLHBIM KOJIMYECTBOM PACTHTEILHOCTH (TPaBbl, KYCTAPHHK)
[TopoXXHCTBIE y4YacTKH PaBHHHHBIX PEK. [alleyHO-BalyHHBIE pycia TOPHOrO THIA C HENPaBUIILHOW 0,067
MOBEPXHOCTHIO BOJHOTO 3epkana. CpaBHHUTEIBHO 3apOCLINE, HEPOBHbBIE, IUIOXO Pa3pabOTaHHbBIC MOWMBI
peK (TPOMOUWHBI, KYCTAPHUKH, JIEPEBBS, C HAIMYUEM 3aBOJICH)
Pexn m moiimMbpl BecbMa 3apocmiue (co ciaaObM TedeHHeM) ¢ OONBIIMMHU TIIyOOKMMH IPOMOMHAMHU. 0,080
BairyHHBIC, TOPHOTO THIIA, pyciia ¢ OyPIMBBIM NEHUCTHIM TEUYCHUEM, C U3PBITOH MOBEPXHOCTHIO BOJIHOTO
3epKasia (C JIeTSIUMHI BBepX OpbI3raMi BOJbI)
IToiiMBl Takue e, KaKk B MPEABIAYIICH KaTeropuH, HO ¢ CHIBHO HENPAaBWIBLHBIM TECUCHHEM, 3aBOJSIMU H 0,100
np. 'opHO-BOJIONIATHOTO THIIA PYCla C KPYITHOBAJIYHHBIM CTPOCHUEM JIOKA, MEepenajibl SpKO BbIPAXKEHBI,
MEHUCTOCTh HACTOJBKO CHIIbHA, YTO BOJA, MOTEPSB MPO3PA4YHOCTh, MUMEET Oesblid IIBET, IIyM IOTOKa
JIOMUHUPYET HaJl BCEMHU OCTAIbHBIMH 3ByKaMu. JlenaeT pa3roBop 3aTpyHUTENbHBIM
XapakTepuCcTUKa TOPHBIX PEK MPUMEPHO Takas ke, KaKk M B MpeJblaylied KaTeropuH. 0,133

Peku 6010THOrO THHA (3apOCIIH, KOUYKH, BO MHOTMX MECTaxX MOYTH CTOsiYasi BOJA U TIp.).
IToiiMbl ¢ OYeHb OOJBIIMMHU MEPTBBIMH MPOCTPAHCTBAMHU, C MECTHBIMH YTIyOJICHUSIMH,
03epaMH U TIp.

JUTsl 3MMHETO BPEMEHH (Tieproa JIeJJ0CTaBa)

D=

EVRyp

3 ?'EEPC.; (16)

rae Ryp, Mp - MpuBeIEHHBIE 3HAYEHUS THAPABINIECKOTO paanyca U KodppuimenTa mepoxoBaTocTH,

OIPECACIIACMBIC I10 (I)OpMyJIaMZ
RHP = O,SH, (17)
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M, - K03 (HUIIUEHT IepOXOBATOCTH HUKHEW TTOBEPXHOCTH JIbAA.

Tabmauma 9
Koaddunments! mepoxoBaroctu HIKHEH noBepxHocTH Jbaa (1o [1.H. benokonio)
Ilepuon n,
ITepBbie 10 cyTok mocie yepocraBa (epBas - BTopasi Jiekajia 1exaops) 0,15 - 0,05
10 - 20 cytok mocie egocTaBa (MOCIeAHsS AeKaaa qeKkadps - Hauayo sTHBapsl) 0,1-0,04
20 - 60 cyTok mocie yegocraBa (cepeuHa siHBaps - epBast Aekaza ¢espass) 0,05 -0,03
60 - 80 cyrok nocune segocTaBa (KOHEI GeBpaiis - Hagajo MapTa) 0,04 - 0,015
80 - 110 cyrok mocie nemocraBa (Mapr) 0,025-0,01

[pumeyanue - [Ipu moanepTrIx pedHbIX Obedax 3HaUeHUA K03 duimenta mepoxoBarocTr A nepBrix 10 cyTok u ot 10
10 20 CyTOK IOCIIEe JEe0CTaBa CIeAyeT yMEHbIINTh Ha 15 %, a ot 20 mo 60 cyrok u oT 60 1o 80 cyTOoK mocne iemocTasa - Ha
35 %. Menpmme 3HaueHns K03((UNMECHTA MEPOXOBATOCTH XapaKTEPHBI AJSI TJIAAKOTO JIEASHOTO MOKpPOBa, OOMBIINE - [UIS
JISJITHOTO OKPOBA C TOPOCAMH M IIYTOH.

KpaTtHOCTH OCHOBHOTO pa30aBiICHHUS C yUETOM HauYaJIbHOTO pa30aBiIeHUs

_YQ@-gy+g)tay
bz

M,

PeByJ'IBTaT BBITIOJIHCHUA 3adaHUA: paCCYUTAH HOPMATHUB HOIIYCTUMBIX C6pOCOB 3arpA3HAI0IINUX
BCIICCTB B BOJHBIC OOBEKTEI.

Kpurepun ouenxu pador 1 moxysst
Monyns 1. IIpakTuueckoe 3aganue oneHuBaetcs B 10 6amnoB 3a 1 3amanue.
Kpurepun oumenku (B 0amiax) B COOTBETCTBUM PEUTHUHI IUIaHY IO MAaKCHMalbHOMY H

MHUHUMAJIBHOMY KOJHNYCCTBY 0aJIoB:

1 6ana BBICTAaBISETCS CTYICHTY, €CIM NPU BBHIOJHEHUH MPAKTUYECKOH pabOTHI CTYAEHT HE
MOJTHOCTBIO BBIIIOJIHUII 33/1aHUE U IIPU PELICHNH JIOMYILEHbI 2 rpyOble OIIMOKH.

2 0ajJja BBICTAaBISIETCA CTYACHTY, €CJIM NPU BBIIOJHEHUU IMPAKTUUYECKOM pabOThl CTYAEHT HE
MOJTHOCTBIO BBIMIOJTHUII 33/1aHUE U IIPU PELIeHNH oMyIleHsb! 1 rpybas ommoka.

3 OaJjuia BBICTABJISETCS CTYIACHTY, €CIM IPU BBINOJIHEHUU NMPAKTUYECKOW padOThl CTYIEHT HE
MOJTHOCTBIO BBIOJTHUII 33/1aHUE UITH NIPH PELICHUH JOMYIIECHbI 3 3HAYUTEIbHbIE OIIMOKY.

4 6ajJja BBICTAaBISIETCA CTYACHTY, €CJIM MPU BBINOJHEHUH MPAKTHUYECKOHM pabOThl CTYAEHT HE
MOJTHOCTBIO BBIOJTHIII 33/1aHUE UIIH NIPH PELLICHUH JOMYIIEHBI 2 3HAYUTEIbHbIE OIINOKH.

5 0aJ110B_BBICTABIIECTCS CTYACHTY, €CIU MPHU BBINOJIHEHUH MPAKTHUYECKOH pabOThl CTYIEHT HE
MOJTHOCTBIO BBIMIOJTHUII 33/1aHUE UJIH MPH PELLICHUH JONYIIEeHb! | 3HauYnTeIbHast OInOKa.

6 0anJ10B_BBHICTABISETCS CTYJEHTY, €CIM IPHU BBIIOJHEHUU MPAKTHUYECKOH pabOThl 3aMETHBI
poOesbl B TEOPETHUECKUX 3HAHUM.

7 6aJJ10B BBICTABIISIETCS CTY/ACHTY, €CJIM IIPU BBIIOJHEHUH MPAKTUUECKON pabOThl AOMYIIEHbBl 3
HECYIIIECTBEHHBIE OIINOKH.

8 0a/110B_BBICTaBISIETCS CTY/ACHTY, €CIU MPU BHINOJHEHUH MPAKTUYECKOW pabOThl JOMYLIEHBI 2
HECYIIECTBEHHBIE OIINOKH.

9 0a/1J10B_BBICTABIIIETCS CTYAEHTY, €CJIU MPH BBINOJIHEHUU MPAKTUYECKOW paboThl gomymieHa 1
HECYIIIeCTBEHHAs OIINOKa.

10 6aJ1510B BBICTABIIAECTCS CTYAEHTY, €CIU IPOJEMOHCTPUPOBAI 3HAHMS, YMEHUS W HABBIKH IO
MOHUMAHMIO U PACKPBITHIO OCHOBHBIX BOIIPOCOB OXPaHbI BOJAHBIX OOBEKTOB OT 3arpsi3HEHHUS.

Kpurepym ounenkn pador 2 Moy ist
Monyns 2. [Ipaktrueckoe 3aganue ouenuBaercs B 10 6aos 3a 1 3aganue.
Kputepun ouenku (B Oamiax) B COOTBETCTBUM PEUTHHI IUIAHY [0 MaKCHUMaJbHOMY H

MHUHUMAJIBHOMY KOJNYCCTBY 0asIoB:

41




1 6ana BBICTaBISCTCS CTYIACHTY, €CIM IPU BBIMOJHEHHHM MPAKTUYECKOH pabOTHI CTYIEHT He
MOJTHOCTBIO BBITIOHIII 33/1aHKE M TTPH PEIICHUHN JOMYIICHBI 2 IpyOble OINOKH.

2 0ajy1a BBICTABISETCS CTYIEHTY, €CIIM MPHU BBHIIOJHEHUH MPAKTUYECKOH PaOOTHI CTYIEHT HE
MOJTHOCTBIO BBITIOJIHIII 33/1aHKE U ITPH PEIICHUH JOMYIIeHbI | rpybas ommoka.

3 6anja BBICTABIISCTCS CTYACHTY, €CIIM INPH BBITOJHEHUH MPAKTHYECKOW pabOTHI CTYAEHT HE
MOJTHOCTBIO BBITIOJHIII 33/1aHHE WIIU TIPH PELICHUH JOMYIICHbI 3 3HAYUTEIIbHBIC OIINOKH.

4 0anna BBICTABISETCS CTYIEHTY, €CIIM IMpPHU BBHIOJHEHUU MPAKTUYECKOW pabOTHI CTYAEHT HE
MOJTHOCTBIO BBITIOIHIII 33/1aHHE WIIU TIPH PEIICHUH JOMYIICHBI 2 3HAYUTEIIbHBIC OIINOKH.

S 6a1J10B BHICTABISIETCS CTYIEHTY, €CIM IPU BBITOJHEHUM MPAKTUYECKOW pabOTHI CTYACHT HE
MOJHOCTBIO BBITIOJHIII 33/IaHKE WITU TIPU PEIICHHUH JOIYIICHbI | 3HaUnTeNbHas OmInoKa.

6 0a/I0B BBICTABIAETCS CTYACHTY, €CIIM NPU BBINOJIHEHUHM TNPAKTHUYECKOW pabOThl 3aMETHBI
npoOeITbl B TEOPETUIECKUX 3HAHUH.

7 6a/1J10B BBICTABIIACTCS CTYJACHTY, €CIIU MPH BHIMOJIHEHUH MPAKTUYECKON paboThl JOMyIIeHbl 3
HECYIIIECTBCHHBIE OIINOKH.

8 0aJJI0B BBICTABISCTCS CTYJEHTY, €CIH MPH BBIIOJHEHUU MPAKTUYECKOH pabOThI IOMyIIEeHbI 2
HECYIIIECTBCHHBIE OIINOKH.

9 0aJJ10B BBICTABIISIETCSl CTYJCHTY, €CJIH TPHU BBIMOJHEHUH MPAKTHYECKOW paboThl momymieHa |
HECYII[ECTBEHHAs OIINOKa.

10 0an110B BBICTAaBISIETCA CTYJEHTY, €CJIM IMPOJAEMOHCTPUPOBAJI 3HAHUS, YMEHUS U HaBBIKH IO
MOHUMAHUIO U PACKPHITUIO OCHOBHBIX BOIIPOCOB OXPaHbI BOJHBIX OOBEKTOB OT 3arps3HEHHS.

3aganus 1J151 KOHTPOJIbHOI PadoThI
Ornucanmne KOHTPOJIbHOH paboThl: [InchkMeHHas KOHTPOJIbHAS paboTa HANpaBJICHA HA OLICHUBAHUE
ycBoeHus: 3YH, HampaBieHa Ha OLEHMBaHUE TEOPETUYECKUX 3HAHUK MO JaucuurinHe. KoHTposbpHas
pabora B 1 BapmaHTe, B BapuaHte 5 BOIpocoB. Kaxaplii OTBET Ha BONPOC OICHHWBAacTCS B 3 Oaiuia,
COTJIACHO PEUTHHT-IUIaHY.

Monayas 1.
Bonpochl Tekyiero KOHTpOJIs.
1. Bozo6HOBNIsSIeMbIe BOAHBIE pecypchl Poccun.
2. OueHka KauecTBa BOJIbI B Pa3JIMYHbBIX IPUPOIHBIX O0BEKTaX.
3. Kputepun oLleHKH BOJHBIX PECYPCOB.
4. OcHOBHBIE KJIacCU(PHUKAIINK TTOKa3aTeIe KauyeCTBa BOJBI.
5. Iopsiiok pacueTa HHAEKCA KayecTBa BOJIBI.

Kpurepun onenkn (B 6aj1ax):

3 6a1a BBICTABIIETCS CTYIEHTY B Clydae IOJHOIO OTBETA BAPHAHTA KOHTPOJIBHOU paloThI, C
JeMOHCTpalnuell TiayOOKOro 3HaHMsA MaTepuaja TeMbl BONpoca C TNPUMEHEHHEM CHelHaIbHOMN
TEPMHUHOJIOTHH, FPAMOTHOTO U3JI0’KEHUSI MaTeprana 0(OpMIEHHOTO B COOTBETCTBUU C TPEOOBAaHUSMU.

2 0anja BBICTABISETCS CTYIEHTY 3a NOBEPXHOCTHBIM OTBET, HEYMEHHE BIIAJETh CIIELMAIbHOU
TEPMUHOJIOTHEN.

1 6any cTaBUTCS CTYIEHTY, HE JaBLIEMY IOJIHBIH OTBET HAa BONPOC KOHTPOJIBHOM paboThI, HE
BJIAJICIOIIEMY TEPMUHOJIOTUEN IO JUCLUIUIMHE.

Moayas 2.

Bomnpocsl Tekyniero KOHTpoJIs.
1. Bunpl CTOYHBIX BOJI, OTBOJIMMBIX HA MPOMBINIJICHHBIX MTPEATPUITHIX.
2. Kareropuu pbi00X03sIiiCTBEHHBIX BOJHBIX OOBEKTOB.
3. [Mopsigok pacuera KOMOMHATOPHOTO WHJIEKCA 3arPSI3HEHHOCTH BOJIBI.
4. VICTOYHUKH U CIEJCTBUS 3arpsi3HEHUS BOIHBIX O0BEKTOB a30TOM, (hochopoM U APYrUMU OMOTEHHBIMU
AJIEMEHTaMHU.
5. NcTOYHUKY U CIIEAICTBHE 3arps3HEHUS BOJHBIX 00BEKTOB TSHKEITBIMU METaIIIaMHU.
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Kpurepun onenkn (B 6aj1ax):

3 OaJy1a BBICTABISIETCS CTYNIEHTY B Cllydae IOJHOIO OTBETAa BapuaHTa KOHTPOJIBHOW paboThI, C
JeMOHCTpanueil TIyOOKOTO 3HaHMA MaTepuaja TEeMbl BOMNpOca C TNPUMEHEHHEM CHEIHaIbHON
TEPMHUHOJIOTHH, FPAMOTHOI'O U3JIOKEHUSI MaTeprana 0OpMICHHOTO B COOTBETCTBUU C TPEOOBAHUSIMHU.

2 0anja BBICTABISAETCS CTYIEHTY 3a NOBEPXHOCTHBIM OTBET, HEYMEHHE BIAJETh CIIELHUAIbHOU
TEPMHUHOJIOTUEH.

1 6any craBUTCS CTYICHTY, HE JaBIIEMY IOJIHBI OTBET HA BOMPOC KOHTPOJBHON paboTHI, HE
BJIQ/ICIOIIEMY TEPMHUHOJIOTUEH 10 AUCHIUILIINHE.
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5. YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITTHHBI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPhbl, HEOOXOAMMOM JISI 0CBOEHMSI
AUCUMITUHBI

OcHoBHasi iuTEpaTypa:

1. JloranoBckuii A.M. I'maponorus cymu (oOumuii kypc): ydeOnwk / A. M. JloraHoBckui. -
Cankr-IlerepOypr: PITMY, 2012. - 523 c. (A6onemeHT Ne 8 — 15 3k3.)

2. YnpaBieHUe BOJOXO3HCTBEHHBIMU KOMIUIeKkcamu Pecrybnuku bamkoprocTa: cnpaBo4HUK /
denepanbHOE TOCYJAPCTBEHHOE OIODKETHOE YYpEXKIEHHE 10 MOHUTOPHHTY BOJIHBIX OOBEKTOB
OacceitHoB pek benoit u Ypana; B. C. T'opsiueB; A. C. Manmbirus [u ap.]. - Yda: Uuem, 2012. - 488 c.
(Abonement Ne 8 — 32 7k3.)

JlonoiHUTeILHAS JTUTEpPaTypa:
3. T'apeeB A.M. OnTuMuzaiusi BOJOOXPAHHBIX MEPOIPHUATHNA B OacceiHe pekH [DIeKTPOHHBIN
pecypc]: MOHOTpadus / AM. Iapees. - C-I16: ['unpomereonsnar, 1995.
<URL.:https://elib.bashedu.ru/dl/read/Gareev_Monograf.pdf>.

5.2.Ilepeyennb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAIIUOHHOM ceTH « UHTepHeT» H
NMPOrpaMMHOI0 odecriedeHnsi, He0OXOAMMBbIX /1JIs1 OCBOEHHS M CUMILIUHbI

1. DnexrtponHas oubimoreuHas cucrema «Ib baml'V» - https://elib.bashedu.ru //

2. DnexTpoHHas OMOIMOTEYHAs cHCTeMa M3aaTennbeTBa «Jlanby - https://e.lanbook.com /

3. DnexkTpoHHas OuONMMOTEYHAas CHCTeMa «YHHBEPCHTETCKas OWOMMOTEKa OHJIAHH» -
https://biblioclub.ru/

4. Hayunas snekrtpoHHas Oubnmoreka - elibrary.ru  (ZOCTYynm K SJEKTPOHHBIM HayYHBIM
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

5. DnexTponHsblit katanor bubmuorexku baml'V - http://www.bashlib.ru/catalogi/

6. DmextponHas 6ubnmmoreka quccepranuii PI'b - http://diss.rsl.ru /

7. TocymapcTBeHHass MyOMW4HAas Hay4YHO-TeXHHYecKas Ombnmoreka Poccum. baza maHHBIX
MEKIYHAPOIHBIX HHAEKCOB HayuHoro nutuposanus SCOPUS - http://www.gpntb.ru

8. TocymapcTBeHHas myOnmuHAas HaydHO-TEXHHUYecKas OubOnmmoreka Poccuu. basza maHHBIX
MEKIYHAPOIHBIX HHAEKCOB HayuHoro nutupoBanus Web of Science - http://www.gpntb.ru

[TporpamMmmHoe obecrieueHue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade./lorosop Ne104 ot 17.06.2013
r. JIunensuu OeccpoyHble.

2. Microsoft Office Standard 2013 Russian. Jlorosop Nell4 ot 12.11.2014 r. JluueH3uu
OeccpoyHbIe.

3. Cucrema 1ieHTpanu3oBanHoro rectupoBanus baml'Vy - http://moodle.bashedu.ru
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3948&TERM=%D0%93%D0%B0%D1%80%D0%B5%D0%B5%D0%B2,%20%D0%90.%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://elib.bashedu.ru/dl/read/Gareev_Monograf.pdf
https://biblioclub.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://www.bashlib.ru/catalogi/
file:///D:/Работа%20Лилия/РПД%20МАГ%20ГМ/%20http:/diss.rsl.ru%20/
http://www.gpntb.ru/
http://www.gpntb.ru/

6.MaTtepuajibHO-TeXHUYeCKas 0a3a, HeOOXOAUMAS VISl OCYHIECTBJIEHUS 00Pa30BATEILHOI0 MPOLEcca M0 TUCHUIINHE

HauMeHoBaHMe CIeNHATbHBIX®
MOMeEIeHUii ¥ MoOMeleHnii 1J1s
CAMOCTOSATEIbHOI padoThI

OcHaIEeHHOCTh CHeNUATBHBIX NIOMEIeHUI 1 OMelleHu i IS
€CaMOCTOATEIbHOM PadoThI

Hepe‘leHL JIMIHCH3UOHHOI'0 MPOTrpaMMHOT 0 odecmeyeHuUsI.
PexkBH3UTBI MOATBEPKIAKIIETI0 TO0KYMEHTA

1. y4yeOHas ayauTopusi AJA TNPOBeJCHHSA
3aHATHH JEeKINOHHOTO0 THINA: ayauTopust Ne
709 (rymaHHUTapHBI KOpPITYC).

2. yyeOHasi ayqMTOpHsl /UISl NPOBedeHUS
3aHATUH CEeMMHAPCKOro THUNA: ayIAUTOPHUS
Ne 709  (rymaHHTapHBIHA KOPITYC).

3. y4yeOHasi ayauTOpHUsi AJIs1 NpPOBedeHUs
rpyNnnoBbIX u HHANBHUIYATbHBIX
KOHCyJbTaummii:  aymuropus Ne 709
(rymaHuTapHBIl Kopmyc), ayautopust Ne
8081 (rymMaHHUTapHBII KOPIYC), ayAUTOPUS
Ne 8061  (rymaHMTapHBINA KOpITyC).

4. yuyeOHast ayauTOpHs VIS TeKyIIero
KOHTPOJIA U NPOMEKYTOYHOM aTTecTaluu:
aymutopus Ne 709 (rymaHHUTapHBIH KOpIyC),
aynuropuss Ne 808U (TymMaHUTapHBIH
KOpITyC), ayIUTOpUs Ne 80611
(rymaHNTAapHBIH Kopryc), ayaumTopust Ne
7091 Jlaboparopuss UT (KOMOBIOTEPHBII
KJacc) (TyMaHUTapHBIA KOPITYC).

5. mnoMemeHHsI IJf1  CAMOCTOATEJIbLHOM
padoThI: ayIUTOpUS No 704/1
(rymaHuTapHbIl KOpIyc); aboHeMeHT Ne§
(4uTaTBHBIHA 3an) (aym. 8151)
(TyMaHUTapHBII KOPITYC)

6. noMemeHus JAaA  XpaHeHUsT M
NPoPUIAKTHYECKOT 0 00CJTy;KUBAHUS
yueOHOro 000pyaOBaHMS: Ne 8201

(TyMaHUTapHEII KOPITYC).

Aynurtopus Ne 709

YueOHas MeOerb, JI0CKa, MYJIbTUMEIUHHBII MIPOEKTOP
BenQMX511(DLP.XGA.2700 ANSI.High Contrast Ratio 3000, HoyTOyk
Lenovo Idea Pad B 570 15.6» Inte Corei 32350M 4Gb, skpaH Ha mTaTuBe
Screen Media Apollo ¢popmar 183*244cm

Aynuropus Ne 8081
YueOHas Meberb, JIOCKa, MYJTbTHMEIIAHBIH TIPOEKTOP
BenQMX511(DLP.XGA.2700 ANSI.High Contrast Ratio 3000, HoyTOyK
Lenovo Idea Pad B 570 15.6» Inte Corei 32350M 4Gb, skpaH Ha mITaTuBe
Screen Media Apollo dpopmar 183*244cm

Aynutopusi Ne 8061
VYuebnas Meberb, JIOCKa, MYJIbTUMEAUHHBIN IIPOEKTOP
BenQMX511(DLP.XGA.2700 ANSI.HighContrastRatio 3000, HOyTOyK
LenovoldeaPadB570 15.6» IntelCorei32350M 4Gb, skpan Ha mtaTuBe
ScreenMediaApollo popmat 183*244cm

Aynuropus Ne 7091

JladopaTopus UT (koMnbOTepHbIH Kiacc)

YuebHast MeOenb, 1OCKa, MEPCOHATIBHBIE KOMIBIOTEPHI B KOMIUIeKTe Ne 1
iRUCorp 510 (13 mr.).

Aynutopus Ne 704/1
YuyebHast MeOesb, J0CKa, IEPCOHANBHBIE KOMITBIOTEPHI: IIPOLECCOp
Thermaltake Intel Core 2 Duo, mouutop Acer AL1916W, Window Vista,
monurop 19" LG L1919S BF Black (LCD<TFT, 8ms, 1280x1024, 250
k/M, 1400:1,4:3 D-Sub), nporeccop InWin, Intel Core 2 Duo, MmoHuTOp
Flatron 700, mpomeccop «Kmamacy, monurop Samsung MJ17 ASKN
/EDC, npoueccop «Intel Inside Pentium 4», MbIlb ¥ KiIaBuaTypa.

AoOoHeMeHT Ne§ (uMTaNbHBIN 321)

YueOHast MeOenb, KOMOBIOTEPHI B  cOope  (CHCTEMHBIH  OJIOK
Powercool\Ryzen 3 2200G (3.5)\ 8Gb\ A320M \HDD 1Tb\ DVD-
RW\50W\ Winl0 Pro\ Kii-paUSB\ MeiisUSB\ LCDMoswutop 21,5"- 3
IIT.)

Iomemenne Ne 8201
Y4eOHO-HarIAgHbIe TOCO0US, MyTbTUMEINHHBIN poekTop BenQ MX511
DLP XGA 2700 ANSI High Contrast Ratio 3000, HoyrOyk Lenovo Idea
Pad B570 15.6 Intel Corei 32350M 4Gb, skpan Ha mtatuBe Screen Media
Apollo - 183x244cm

1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. JloroBop Nel04 ot 17.06.2013 r. JluneHsuu
OeccpovHEIC.

2. Microsoft Office Standard 2013 Russian. [orosop Nell4
ot 12.11.2014 r. JInuneHnsun O6eccpoydHsbIe.

3. Cucrema ULEHTpaNIM30BaHHOTO TecTHpoBaHusa bamly
(Moodle)
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