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KypcoBas pabora mo gucnuminHe «PEeUMKIMHT OTXOIIOB» BBIMOJHAETCS CTYIEHTaMH
OakamaBpuata HampasieHus 20.03.01 «Texnocdepnas Oe3omacHOCTY. Llenbi0 BBIMTOIHEHUS
yKa3aHHOM palOoThl SBJISIETCS 3aKpEIUIEHHWE MOJYYCHHBIX B paMKaxX H3YYEHUS JUCLUIUIMHBI
3HAHUI M HABBIKOB U IMOATBEP>KJIEHHE FOTOBHOCTU CTYACHTA K CaMOCTOSITEIbHOMY PEIICHHUIO
npodecCuoHaNBHBIX 33]]a4 B COOTBETCTBYIOIIEH 00IacTH.

B pamkax HanucaHusi KypcoBOil paOOThI CTYJIEHT pelIaeT ClIeAyIOIHE 3a1auu:

- UAeHTU(UKALUS OTXOMA, ONPEICICHUE €r0 OMACHBIX M OCOOBIX CBOMCTB C IOMOIIBIO
HOPMAaTHBHBIX JOKYMEHTOB, BXOAIIUX B [ '0Cy1apCcTBEHHbIN KagacTp oTxo10B Pd;

- aHAJIM3 HOPMATUBHOMW U CIIPAaBOYHOM JOKYMEHTAIMU U BBIIIOJHEHUE CAMOCTOSITEIIBHOTO
OTHECEHUS OTXOJA K ONPEIEICHHOMY KJIACCy ONAaCHOCTU PACUYETHBIM METOI0M;

- aHalM3 pe3yNbTAaTOB HACHTU(UKALMKU OTXO0Jlda, €ro ONACHOCTU I OKpYKarolen
cpensl,

- CaMOCTOATEIbHBIA BBHIOOP pELICHHs MO LEeIeCO00pPa3HOCTH MPUMEHEHHS TEXHOJIOTUN
IIPEAOTBPALICHUS, CHUKEHUS WM JIMKBHJALMN BO3JECUCTBUSA OTXOJAa HA OKPYKAIOLIYIO Cpeny
IIyTEM PELUKIN3aLNUNA OTXO0B.

Tematuka KypcoBoii pabOThl CBs3aHAa C OMNPEICICHHWEM OIACHBIX CBONCTB OTXOJIOB
MPOU3BOJICTBA U TOTPeOJIeHHs, CIOCOOOB OOpalleHUsI C OTXOJaMH C Y4YETOM HX OIAaCHBIX
CBOMCTB M BBISBICHUEM MEpP IO CHM)KCHHUIO CTEIEHM ONACHOCTH OTXOIOB I OKpPYXKarollen
Cpenbl ¥ 4eJIOBEKa MyTeM PELUKIINHTA OTXO/A0B.

Tema kypcoBoit paboThI BEIOUPAETCS COBMECTHO CTYACHTOM M PYKOBOJUTEIIEM.

KypcoBas paGoTa BBITIONHSETCS B HECKOJBKO ITANOB Ha MPOTSHKEHUU BCErO ceMecTpa |
COCTOHUT U3 TEOPETUYECKON U paCYETHOM YaCTH.

Turyneablii HICT Oopmisercss mo obOpasny (IIpmnokenue 2), €ro MOANUCHIBAIOT
CTYJEHT U PYKOBOAMTEIH KypCOBO pabOTHI.

[Ipn 3anosHEHMHM TUTYJIBHOTO JIUCTa YYUTHIBAIOTCS JACHCTBYIOLIME HOPMATUBHbBIE
MIOJIOKEHUS M CBEJIEHHsS U3 TOJY4EHHOIO CTYAEHTOM 3ajaHus. Ha TuTyinbHOM JHcTe
YKa3bIBACTCS  JEHUCTBYIOIIEE HAMMEHOBAHWE OpraHa  MCIIOJIHUTEIbHOW Biactu PO,
OCYIIECTBISIONMEr0 (PYHKIIMH N0 HOPMATHBHOIIPABOBOMY PETYIMPOBAHHUIO B C(epe BBICIIETO
o0pa3oBaHUsI B COOTBETCTBMM C (efepaibHbIM WU PETHOHAIBHBIM 3aKOHOJATEIhCTBOM.
Ha3panust By3a W e€ro CTPYKTYpHBIX THOJpa3feNeHuil (MHCTUTYTa, Kadeapbl) IOJKHBI
COOTBETCTBOBATh CBEJICHHIM, MPHUBEACHHBIM B YcTaBe. Ha3zBanue KypcoBoil paOOThI JOHKHO
TOYHO COOTBETCTBOBATh HA3BAHUIO, YKa3aHHOMY B 3aJIaHUHU.

1. IlosicuuTenbHas 3anucka

[losicHutenpHast 3amucKa JIOJDKHA TOJHOCTBIO PAaCKphIBaTh TEMY KYpPCOBOW pabOTHI U

YEeTKO 0003HaYaTh MOJIYYEHHbIE PE3YIbTAThI.



[TosicuutenpHas 3amucka A0HKHA UMETh CIEAYIONIYIO CTPYKTYPY:

- TutynbHbIH JmcT ([punoxenue 2);

- coJiepkanue (OTJIaBlICHUE);

- ompezesieHus], 0003HAYCHHS U COKpaIeHus! (Mpu HeoOX0IUMOCTH);
- BBEJICHUE;

- OCHOBHasI 4acTh;

- 3aKIJIIOYCHHUE;

- CIIUCOK UCMOJb30BaHHBIX UCTOYHHUKOB;

- MPUJIOKEHHMS (B CIIydae HEOOXOIMMOCTH);

- rpaduvecKas 4acTb.

1.1. Beeneuue

BBenenue nomxHO coaepkarb OOOCHOBAaHHE aKTYalbHOCTH pa3pabaThiBaeMON TEMBI,
OILIEHKY COBPEMEHHOTO COCTOSIHUSI pelraeMoil MmpoOJieMbl, Ielib W 3a/la4d KypCOBOH pPadOTHI,
KpaTKOoe M3JI0KEHUE 0)KUJAEMBIX PE3YJIbTaTOB PaOOTHI.

1.2. OcHoBHas yacTh

OcHoOBHast YaCTh BKJIIOYAET B C€OsI CIEAYIOUINE pa3Ieibl:

1. Onrcanue UCTOYHUKOB 00Pa30BaHUs OTXOIOB.

2. OmnpeneneHue cocTaBa OTXO/I0B.

3. OnpeneneHne CTENEHH U Kiacca OMaCHOCTU OTXOJIOB.

4. Onucanue BO3/IeHCTBHS OTXO/IOB HA OKPY)KAIOIIYIO CPEy U UeJIOBEKa.

5. Ananu3 MeTonoB mepepaboTku oTxonoB. HMcmonsiyemoe obopymoBanme. Pacuer
000pyT0BaHUs.

6. Pa3zpaboTka KOMIUIEKCHBIX MEPOIPUATHH MO0 0OPAIIEHUIO ¢ OTXOAAMHU.

7 Pa3zpaboTka MepONpHUsATHH MO CHHXKEHHUIO (TpeloTBpalleHUI0) 00pa3oBaHUs OTXOA0B
MyTEM PEeIMKIINHTA.

Paznen 1. Onucanue ncTOUHUKOB 0Opa30BaHMs OTXOOB

B nanHoOM paszaene npuBoauTCS HHGOpPMANM O TEXHOJIOTHYECKOM Ipoliecce, ONepalu,
BUJIE JCATEIBHOCTH, B pe3yJbTaTe KOTOPhIX 00Pa3yIOTCs UCCIIEAYEMbIE BHIbI OTXOJIOB.

Paznen 2. Onpenenenue coctaBa 0OTXOI0B

B manHOM paznene nmpUBOIATCS AaHHBIC TI0 PE3yJbTaTaM aHAIH3a MOPQPOIOTHIECKOTO H
XUMHUYECKOT0 cocTaBa 0TXo/0B. [lo ki1accupukaTopy oTxoa0B, obpasyromuxcs B PO (mganee —
Knaccugukarop), onpenensercs Bua oTxofa U ero koj. IlomydeHHble AaHHBIE 3aHOCSTCS B
tabnuiry «Mopdoaornueckuii 1 XUMHUUECKHI COCTaB OTX0JIay.

Paznen 3. Onpenenenue cTeneHy 1 Kiacca OMacHOCTH OTXO/I0B



B paznene HeoOX0aMMO NMPOaHAIN3UPOBATh OMACHBIE CBOMCTBA OTXOJOB M PacCUUTATh
KJIACC MX OIIaCHOCTHU. BBINOJIHAETCS B COOTBETCTBHM € IIpUKa3oM Munnpupozast Poccuu ot
04.12.2014 r. Ne 536 «O6 yrtBepxnenuu KpurepweB oTHeceHUss OTXO0M0B K -V kiaccam
ONAaCHOCTH IO CTENEHH HETraTMBHOIO BO3JCHCTBUS Ha OKPYXKAIOLIYI0 Cpeay» WIM HHBIM
3ameHsronmM ero gokymenTom (Ipunoxenue 3). Pe3ynprarsl pacuera HEOOXOJUMO CPABHUTH C
pe3ynbTaTamMu onpeseneHus kiacca onacHoctu 1o koay ®KKO.

Pa3nen 4. Onucanue BO3AEMCTBHS OTXOJ0B Ha OKPYKAIOILYIO CPEy U YeIOBEKa

B nanHoM pasniene B COOTBETCTBUHU € MOJYYEHHBIMU JaHHBIMU II0 COCTAaBY OTXO/0B U UX
onacHoctd Uit OC  paercs XapakTepUCTHKAa BO3ICHCTBUS KOMIIOHEHTOB OTXOJIOB Ha
aTMOC(EepHBIH BO3yX, MOBEPXHOCTHbIE M IIOJ3EMHBIC BOJBI, MOYBY W YEJIOBEKA IPH HX
HEOpPraHU30BaHHOM XPAaHEHUH (3aXOPOHEHUH).

Paznen 5. AHanu3 MeTonoB mepepaboTKH OTXo[0B. Mcmoabdyemoe 000pymoBaHHUE.
Pacuet o60opyznoBaHus.

AHanu3 MeTo/10B NepepadOTKH OTXO0J/I0B OCYILIECTBIISIETCS HA OCHOBAHUU JIMTEPATYpPHO-
NaTeHTHOrO 0030pa, JOJDKEH OTpakaTh CYIIECTBO KypCOBOH pabOTHI M cocTaBisercss Ha 0ase
Oo0IMX CBEAECHUH O TNPOEKTHUPYEeMOM OOBEKTE, HampHUMep, COBPEMEHHOE COCTOSIHHE U
HEPCHEKTUBBI PA3BUTUS METOJIOB U 000PYA0BaHMs 110 NepepadOTKe OTXOA0B pa3IMYHBIX BUIOB
IUIACTMAacC W MOJIMMEPHBIX KOMIO3UTOB. [IpM 3TOM CTyneHT u3y4aeT U aHaJu3upyeT
CHEUAIM3UPOBAHHYI0 HAYYHO-TEXHHUYECKYIO JIUTEpaTypy, peQepaTuBHbIE U  Hay4dHO-
TEXHUYECKHE JKypHaJIbl, MAaTEHTHI, Hay4HO-TexHuueckue otyetsl HUU, monorpaduu, cOopHukH
HAYYHBIX TPYJI0B, COPAaBOUYHUKH U JP.

Ha ocHoBaHuu pe3ysiabTaTOB aHalIM3a OCYIIECTBIsETCS 0OOOCHOBAaHHBIN BbIOOp Hambosee
HKOJIOTMYECKH M HKOHOMHUYECKH IPUEMIIEMOTO crocoba (B TOM 4YHCIE albTEpHATHBHOIO)
nepepadOTKM WM  yTWIM3allMU OTXO0AOB. Takke mpuBOaUTCS oOleHKa 3(deKTuBHOCTH
BBIOPAHHON CXEMBbI U Mpeilaraercst cucrema 0e30macHoi i 00CITy)KMBAOLIET0 MepcoHana u
OKpYXKarolled Cpelpl HKCITyaTallid, METOJbl MOHUTOpPUHIAa 3a paboToi 00OpyIOBaHUS.
[TpousBoauTCs HEOOXOAUMBII pacdeT BEIOPAHHOTO 000PYAOBAHHUS.

Paznen 6. PazpaboTka KOMIUIEKCHBIX MEPOIPUATHIH MO0 0OpaIleHHI0 ¢ OTXOJaMU

B nanHoM pasnene cTyaeHT o0o0OIIaeT MOMy4EHHYIO B MpPENbIIyIIMX —paszenax
uH(popMaLrio U pazpadaThiBaeT KOMIUIEKC MeEp MO OOPAIEHUIO C UCCIIEyEMbIM BHIOM OTXO7a,
YUUTHIBAIOIINX:

— OpraHM3aluio coopa U XpaHeHHs OTXO0JI0B;

— TpeOoBaHUA MO UX OE30M1aCHOM MepPeBO3Ke;

— 000CHOBaHHBIN BBIOOpP cXeMbl 00e3BpekUBaHUs (TIepepadoTKH) OTXOA0B, B TOM UHUCIIE

aIbTEPHATUBHOM;



— OmMKCcaHUue OCHOBHOT'O 00OPYIOBaHMSI IO BHIOPAHHOM CXEME;

— OEHKY (P PEKTUBHOCTH BHIOPAHHBIX CXEMBI M 000PYI0BaHHUS;

— oOydeHHe TMepcoHaja MO MPaBUIBHBIM MpUEMaM OOpaIleHUsi ¢ OTXOJaMH, HATUYHE
MHCTPYKLUH M AMATOK Ha pabounx MECTax, Iie MOXKeT 00pa30BbIBAThCS OTXOJ;

— MepBbI 10 NPEAOTBPALICHUIO U JIUKBUIALNN UHIUACHTOB IIPU 00pAILEHUH C OTXOAAMHU.

Paznen 7. Pa3paboTka MEpONpHUsATHI 10 CHWXEHHIO (IIPEJOTBPALICHUIO) 00pa30BaHUs
OTXOJI0B ITYTEM PELUKIINHIA.

B nanHoM paszene npuUBOAATCS MEPOIPUITHS 10 MUHUMHU3ALUK 00pa30BaHUs OTXO0B,
7100 0 UCKIIFOUYEHUI0 UX 00pa30BaHMs € IOMOLIbI0 METOJIOB PEKYIEPALUH, PELIMKINHTA.

JlommyckaeTcsi TakKe WHOE COJACpIKAHHE Pa3lIelioB KYpCOBOW pabOTHI U WHOW MOPSIOK
pacIooKeHusT MaTeprala Mo COrJaCOBAaHHUIO C PYKOBOIUTENEM M IIPU YCIIOBHH, YTO OHH OyIyT
6osiee TOAPOOHO PACKPBIBATH TEMY.

1.3. 3aknrouenue

B sTOM pazzerne npuBOaSTCS OCHOBHBIE PE3yIbTaThl, JOCTUTHYTHIE B KypCOBOIl paboTe, a
TaK)Ke JIeJIal0TCsS BBIBOJBl HA OCHOBE PE3YyJbTaTOB JOCTH)KEHHUS IOCTABICHHBIX BO BBEIACHHUU
nenedl u 3agad. HeoOxommMmo Takke OTMETUTh NPEUMYIIECTBA, CBSI3aHHBIE C peau3aluen
HPOEKTHBIX IPEIOKEHHUH, U 0XapaKTepU30BaTh NEPCIEKTUBBI Pa3BUTHUS paOOT B 3TOH 00IaCTH.

1.4. Coucok HUCIoJIb3yeMbIX HCTOUYHUKOB.

B KoOHIIE MOACHUTENBHOM 3amMCKU HPUBOAAT CIHCOK JIMTEPATYpbl, KOTOpas Oblia
UCIIOJIb30BaHa JUIsl HAITMCAHUS KypCOBOM paboTHI.

CBeznieHns 00 HCTOYHMKAX pacrojiararoT B andaBUTHOM nopsake. CCbUIKM Ha HCTOYHHUKH
CJIeZlyeT YKa3bIBaTh MOPSIKOBBIM HOMEPOM TI0 CIIMCKY UCTOYHUKOB, BBIZICICHHBIM KBAIPATHBIMH
ckoOkamu, Haripumep, [11].

Tematnka KypcoBbIX paboT (IIPOEKTOB) IMpejiaraeTcsi MpernojaBaTesieM, BeAyIIUM
COOTBETCTBYIOIIME 3aHATHS JICKIIMOHHOTO THUIA, B paMKaX KOTOPOH OCYLIECTBISETCS KypcoBas
paboTa, paccMaTpUBaeTCs U YTBEPKJIa€TCs Ha 3aCelaHnU Kadepbl.

OOyuaromuiics UMeeT MpaBo BbIOOpPA TEMbI KypcOBOW padOThl U3 YMCIIa YTBEPKICHHBIX
Kadeapoii, a Takke MOXKET MPEAJIOKHUTHh CBOIO TeMy (IyTeM Ioja4yM 3asiBIEHUs), 000CHOBaB
nenecoo0pasHocTh ee BeinonHenus (Ilpunoxenue 1).

OOyuaromuiics BBIMOJIHAET KYpPCOBYIO paOOTy (IIPOEKT) B COOTBETCTBHM C BBIJAHHBIM
PYKOBOAMTENEM 3aJaHUEM IOCIIE€ YTBEPIKIEHUS TEMBI.

IIpu BBIOTHEHMHM KYypCOBOM pabOTHI ClleyeT pPYKOBOJCTBOBAThCS CIELHATbHON
autepatypoil  (yuyeOHHMKaMu,  y4eOHBIMH  IMOCOOMSAMH),  TEXHMYECKOW  JIUTEpaTypoi,

NEPUOANYCCKUMHU U3JJAHUSAMU HE CTapI€ CEMU JICT, TCXHUYCCKNUMH HOPMATHUBHBIMHA ITPABOBBIMU



akTamMy, mnateHTtamu, otdyetamu 1o HWP, npocnexkramm BbicTaBok W T.n. CCBUIKM Ha
HEOITyOJIMKOBaHHbIE MaTepHallbl HE JOIYCKAIOTCS (KPOME CChIIIOK Ha HHTEPHET-PECYPCHI).

[Topsimox BBINIOJIHEHUS KypCcOBOM paboThl (IpoekTa) ompenensieTcs Kadeapod u
JIOBOJIUTCS 10 cBeieHus oOyuatomuxcs. Kak npaBuio, HOpsiioK BEIIOJIHEHHsI KypcOBOM paboThI
(mpoekTa) BKJIIOYAeT B ceOs CIeNyIOIIUe ATAIbL: - BBIOOP TEMBbI; - COCTABIIEHUE IJIaHA paOOThI; -
NOUCK M 00pa0OTKa HMCTOYHHKOB HH(OPMALMHU; - TOATOTOBKA W OQOpPMIICHHE TEKCTa; -
npejcTaBiIeHne paboThl PYKOBOIAMTEINIO; - 3alIUTA KypCOBOM pabOoTHI.

2. IlpumepHBlii nepedyeHb TeM KypCoBBIX padoT:

1. PeuukIuHr 0TXOA0B MalIMHOCTPOUTEIBHOMN OTpaciu.

2. YTunusanus 1UIaKoB METaJUTypru4ecKoro poru3BoJICTBA.

3. PeuuknuHr OTXOI0B MPOM3BOJCTBA IUIACTHYECKUX MacC M HM3ACIHA Ha MX OCHOBE
IyTeM HEJEeCTPYKTUBHOW yTHUIIN3ALIMH.

4. PeIMKJIMHT OTXO0JI0B IPEBECUHBI.

5. Yrummsanus 0OTX010B METOAOM KOMIIOCTUPOBAHUS.

6. IlepepaboTka TIMHHCTO-COJIEBBIX IIUIAMOB, OOpAa3yOIIUXCA MpPH IPOU3BOJICTBE
KaJTUHHBIX YA0OpEeHUH.

7. YTunuzauus OTXOMOB IpPOU3BOACTBAa (POCHOPHBIX YIOOPEHUH MpH KHUCIOTHOM
nepepaboTke (HochaTHOTO CHIPHS.

8. IlepepaOoTKa raJUTOBBIX OTXOAOB IIPU MPOU3BOJICTBE KATUIHBIX YAOOPEHUH.

9. YTunusauus oTX010B HOJUBUHUIXIOPUIA.

10. [lecTpyKTUBHasl yTUIM3AlMs OTXOJJ0B MPOU3BOJCTBA TUIACTHUECKUX MacC M M3JAEIUi
Ha X OCHOBE.

11. Yrunuzanus cTekino00s U 0TX0/10B CTEKJIOBOJIOKHA.

12. YTunumzanus NpOMBIIUIEHHBIX U TBEP/BIX OBITOBBIX OTXOJJOB METOJOM CIKUTAHUS.

13. TlepepaGoTka OTX0/10B MPOU3BOJICTBA MAaTEPHATIOB U U3/ETIHI Ha OCHOBE PE3UHBI.

14. Pa3paOoTka cxeM COPTHPOBKHM U KOMILIEKCa MO IepepaboTKe TBEPIBIX OBITOBBIX
OTXO/IOB.

15. YTunmzanus oTpabOTaHHBIX PTYTHBIX JIAMII.

16. IlepepaGoTka MPOMBILIEHHBIX OTXOJI0B Ha CIIELIHATU3UPOBAHHBIX MOJUTOHAX.

17. YTunn3anust ocagkoB CTOYHEIX BOJ.

18. VYrunuzamuss OTXOAOB NPOU3BOACTBA (hochaTHBIX yHAOOpeHHUH MNpu TepMUYECKON
nepepaboTke GpochaTHOTO CHIPHS.

19. YTunuzanus oTxo/10B rajbBaHU4YECKOIO ITPOU3BOJICTBA.

20. ITuponu3 NpoMBIIUIEHHBIX U TBEPBIX OBITOBBIX OTXO/I0B.

21. I'a3udukanus IpOMBIIUIEHHBIX U TBEPJIBIX OBITOBBIX OTXOOB.



22. IlepepaboTka METAIITMYECKUX OTXO0B MAIIMHOCTPOUTEIHHOTO MMPOU3BOICTRA.

23. TlepepaboTka W yTHIM3AlMS TPOMBIIUICHHBIX OTXOJOB IO TIOJHOW 3aBOJICKON
TEXHOJIOTHH.

24. YTunuzamusi 0TX0JI0B MaKyJIaTyphl.

25. Vtunuzanusa MEIUIIMHCKUX OTXOI0B.

26. Yrunuzanus oTpadOTaHHBIX aKKYMYJISTOPHBIX OaTapei.

27. Yrunuzanus u nepepaboTka oTpaboTaHHOTO Maca.

28. YTunuzanus mpoMacjaeHHON BETOIIIH.

29. YTunuzamus npoMacieHHbIX TPYHTOB U OMHJIOK.

30. IlepepaboTKa CTPOUTEITHHBIX OTXOJIOB.

31. Yrunu3zanus oTX010B JAKOKPACOYHBIX MAaTEPHAJIOB U TapPH.

32. Ytunu3zanusi OTX0JI0B 3JEKTPOHHON TEXHHUKHU.

33. Opranuzanus KOMILUIEKCHOTO cO0pa OTX0/I0B OT HACEJICHUS.

34. Pa3paboTka OpraHM3alMOHHO-TEXHUYECKUX MEPONPUITHH 10 OOpaLEHUI0 C

OTXOJaMU Ha NPEIITPUATUH.

3. O6mue TpedoBanus K 0HOPMICHUIO KYpPCOBOM pabOTHI

TpeboBanust K OPOPMIICHHIO KYpCOBOWM pa0OTHI aHAOTUYHBI TpeOoBaHusAM [lookeHus
OI'BOY BO «KI'9VY» «O nopsiake opopMIIeHUs CTYyIEHUYECKIX padoTy.

PaboTa nomkHa ObITH BBIIOJHEHA MEYaTHBIM CIIOCOOOM C MCIIOJIb30BAaHHEM KOMITBIOTEPA
U TIpUHTEpa Ha OJJHON CTOpOHe JucTa 6enoit Oymaru ogHoro copra popmara A4 (210 x 297 mm).
[TpuBoguMBbIe B paboTe TaOIULBI U WILTIOCTPAIMKU OOJIBIIOrO pa3Mepa JAOMYCKAETCs BBITOJIHATh
Ha JIPyruX CTaHAAPTHBIX opMmaTax, IpU 3TOM OHH JIOJKHBI OBITH CIIOKEHBI Ha (opmar A4 no
I'OCT 2.501.

B odopmnenun Bcex CTPYKTYpHBIX D3JEMEHTOB M 4YacTedl paloThl ciexyer
HPUJIEPKUBATHCS €MHOOOPA3HOTO CTUJIS.

Texct paboThl JOKEH OBITH HAlEYaTaH C MOJYTOPHBIM MEKIYCTPOUYHBIM HHTEPBAJIOM U
pasmepoM mipudTa 12-14 nynkros. OTAenbHbIE 3HAKU JOMYCKAETCS BIHUCHIBATH OT PYKU MACTOM,
YepHUJIAMH WIH TYIIBIO YEPHOTO I[BETA.

Tekct paboOTHl clemyeT BBITONHATH, YCTaHABIWBas pa3Mephl mosel: yeBoe — 30 MM,
npaBoe — 10 MM, BepxHee — 20 mm, HkHee — 20 MM. AOQ3amHBIA OTCTYN JOJDKEH OBITh
OJIMHAKOBBIM I10 BCEMY TEKCTY pabOThI U paBeH MATH 3HakaMm (1,25 cMm), BbIpaBHUBaHHE TEKCTa —

10 HIUPHUHEC.



[Ipu BbIMOTHEHUH PabOT AOMyCKAaeTCs UCIOIb30BaHUE JTUCTOB C PAMKaMU U OCHOBHBIMH
HAAMHUCSIMH 1O (opMaM, YCTAaHOBICHHBIM COOTBETCTBYIOIIMMH CTAaHIAPTAMU TMPOCKTHON
nokymenTanuu (Hanpumep, ['OCT 2.106 115 KOHCTPYKTOPCKUX JIOKYMEHTOB).

OobnapyxeHHble B pabOTe ONEYaTKH, OMHCKH, IpaduyecKue HETOYHOCTU JIOMYyCKaeTCs
UCIPABIIATh aKKypaTHOW MOAYMCTKON WIIM 3aKpalliBaHHEM Oelol Kpackoil (KOppeKTopoM) ¢
HAHECCHHMEM Ha TOM K€ MECTE WCIIPABJICHHOTO TeKCcTa (M300pakeHUs) IEYaTHBIM HIIH
PYKOITUCHBIM CITOCOOOM (YEPHOM MAaCTOM, YSPHUIIAMH UJTH TYIIBIO).

OO6mwmit 00beM MOSCHUTEIBHOM 3alMCKH K KYPCOBOM paboTe HE JOJKEH NpPEeBBIIIATh 25-
30 muctoB (0e3 yuera mnpuiioxkeHuil). Bce cTpaHUIBI JOKHBI OBITH MOCIEAOBATEIBHO
MIPOHYMEPOBaHbl apaOCKuMu 1udpamu. Ha TUTYyTRHOM JHCTE HOMEp HE MPOCTABISICTCS, HO B

cuet crpanull Bxoaut. O6pasen opopMIIeHHS TUTYIBHOTO JMCTA YKa3aH B IPUIOKECHUHU A.



[Tpunoxenue 1
Obpaszey 3as61eHus 00yuaOWe2oca Ha memy Kypcogou pabomet (npoexma)

3aseayromemy kadenpoii

WGMILIIN, 1NN, OITIECMIg a6 %A (peOpoT

TUINILTIER, HAR, OMUECTIE0 OOy VAU 0 6 POD. RAOCAE

oOyuatoutero(eii)cs B rpynne
Hanpas/IeHHs OJANOTOBKH (ClEHANBHOCTH)

HanpagiaeHHOCTs (npoduns) OI1

3aABJICHHC.

[Mpomwy yTBepauTe MHE TeMy KypcoBoii paboTel (mpoekTa) Mo JAHCHHILIHHE
NpeUI0KEHHYI0 B HHHIIHATHBHOM MOPAJIKE

B CBA3H C (3anoinaemca 8 yeasx 000CHOBAHUA YEIeCoodpaIHocmu ee paspadomxu)

Temac PYKOBOJAHTECIIEM COorllacoBaHa /
NOANKCE PYKOBOYHTENR ©HO pykososereas
/
nHoAmcE obyualoteroct DHO ofywarmerocs

« » 20 I.




KI'2Y

[Tpunoxxenue 2

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPABOBAHU ST POCCUMCKON
OENIEPALINUA
®denepanbHOe rocyIapcTBEHHOE GIOKETHOE 00pa3oBaTebHOE YUpeKIeHne

. BBICILIEr0 00pa3oBaHust .
«KA3AHCKUU I'OCYJAPCTBEHHBIU DOHEPTETUYECKUU YHUBEPCUTET»

(®I'BOY BO «KI'9VY»)

I/IHCTI/ITVT DJICKTPOSHCPICTUKU U DJICKTPOHUKHU
(1mosIHOE Ha3BaHUE UHCTUTYTA)

Kadenpa «mxeHepHas SK0JI0rust 1 0€30IaCHOCTh TPYAa»
(mosHOE Ha3BaHue Kadeapsl)

KYPCOBAS PABOTA

no JuCHMILIMHE «PELUKJIMHT OTXOJ0B»

TeMa: « »
BoinoannJi(a):
(®UO)
oOy4aroruii(as)cs Kypca
TPYIIIBI
(ToIIHCh)

PykoBoauresb padboThI:

(®UO, nomxHOCTH, Kadenpa)

Pabora BbIIOJIHEHA U

3alUIIEHA C OLCHKOU Jlata 3a1uThI

(TOAMCH PYKOBOIUTEIIS)

YneHbl KOMHUCCHUU:

(TOJIKHOCTB) (moamnuce) (1.0. damuust)
(OIKHOCTB) (moanuce) (U.0. damumnmst)
Kazanb,

20



MHUHHCTEPCTBO HAYKH H BhICUIEID OBPA30OBAHHA POCCHHCKOI ®ETEPALIMH

[/
i)

4

VIPeEICHHE BLICIIErD Dﬁp.‘:ﬂﬂﬂﬂl[l'lll

(DI'BOY BO «KI'¥¥s)

Penepanknoe rOocYJIapCTEEHAGE BHIAETHOE 00PAIOBEATEIRHOE

«KATAHCKHI TOCYJIAPCTBEHHBII YHEPTETHYECKHII YHHBEPCHTET»

[II.i.h.IIILlL' HASHAH I HHUTHTY TR ]

(MIHOE HaSHaHe Itill.l.ll.'_.lpu]

OT3bIB pYKOBOAHTEIA HA KYPCOBYIO paboTy/KypcoBoii NpoeKT

Obyuatomerocd (eiicd)

{dhanfHAMHL, WM, OTHECTRG)

['pynma
Ha Temy:
PeiiTuHrosasn
DUEHKA
Mokazarenn Kpurepun oneHnEaHus (o7 0 10 100
Dannoe)

. CaMOCTOATENEHOCTE
BEINOIHEHHA paboTel

PaboTa HanHcaHa CAMOCTOATETBHO

Pabora HOCHT HYacTHYHO  CAMOCTOATEIEHBIH
XapakTep

PaboTa HOCHT He caMOCTOATENLHEI XapakTep

2. Copepxcanne paboTkl

[lonHoCTEK COOTBETCTRYET BEIDpAHHOI TemMe

YacTH9HO CcOOTBETCTEYET BRIDpaHHOIT Teme

He cooTReTCTRYET TEME

3. DneMeHTE
HeCIeToBaHHA

OnpegeneHu  HelH H 344848 HCCHeJOBaHHA,
chopMyTHPOBAHEL obBeKT H npeamMeT
HCCTEJOBAHMA, MTOKA3aHA HCTOPHA H TEOPHA
BOTPOCa

OnpenenexHsl HeIH H 3ala4 HCCAEN0BAHHA, He
4eTKO  OnpeleleHel  o0DBEKT M NpeamMeT
HCCIIEOBAHNSA, YaCTHYHO NOKA3aHa HCTOPHA H
TEOpHA BOTIPOCa

He onpenenensl Hend W 3a0a4d HCCNeIOBAHNHA, He
chopMYTHPOBAHEL obbexT " npeaMeT
HCCIeOBAHNA, HE MOKA3AHA MCTOPHA W TeopHd
BOIPOCa

4. ntnpoeanne H
HAMHYHE  CCRUIOYMHOTO
MATEpHAIA

JocTaTodHO




5. Hanusame
COOCTBEHHBIX  BRIBOJIOR,

JNa

peROMEH 1A LI H
npeIoaeHHIL,
COOCTEEHHOH MO3ZHIIHH H
ee apryMeHTAlHHA

Het

6. Odropmnenne paboTkl

CDOTB'&TCTB}'EI MOTHOCTERY Tpﬂ&JBEHIIEM

COOTB'&TCTB}'EI HACTHYHO TpﬂﬁUBEH HAM

He cooTreTcTBYET TpeDoBaHMAM

7. bubnuorpadmsa no
TeMe paboTh

AKTYalkHA M COCTARJICHA B COOTBETCTEHH ¢
TpeDOBAHHAMH

AKTyansHa " 4ACTHYHO COOTBETCTBYET
TpebOBAHHAM

He cooTreTcTBYET TpeboBaHHAM

Hroroesiii bamnn

OTMeyeHHEIe TOCTOHHCTEA

OTsedeHHBIE HETOCTATKH

JaknrveHHES

PyxoroauTens

| lhl'H.IILI.II.H. HMA, OTHECTEO, QU EEHOC TR, YSOHAN CICICHL, Y HCHOC SHAH e )

Jata: « )

20 r. [Mognucs




IIpunoxenne 3

METO/IUKA PACHETHOI'O OITPEJEJIEHUA KJTACCA
OITACHOCTH OTXOJA

Kiacc omacHocTM oOTX0oAa Mg OKpPYXaroIledl Ccpeabl Ha CErOAHSIIHUNA JICHb
onpenensieTcss ucxons u3 mnocineaHel uudpel koma, mpucBoeHHoro orxoxy mo ®KKO. B
HEKOTOpBIX ciydasx (Hampumep, eciu oTxof orcyTcTByer B ®KKO wmimm mmeercs TOJIBKO
rpynmna OTX0J0B) MPUMEHSIOTCS PACUETHBIN WIIM 3KCIEPUMEHTAIBHBII METOIbI ONPEACIICHHUS
kiacca onacHocTd. Eciin otxon He BkimtoueH B OKKO, naauBuayanbHble IpeIIpuHUMATENH
U IOpUANYECKHE JuIa o0s3aHbl MOATBEPAUTh €r0 OTHECEHHWE K KOHKPETHOMY Kiaccy
onacHocTy B TeueHue 90 aHeil co qHs oOpa3oBaHus.

Meronuka omnpeneneHus Kiacca omacHOCTH mnpuBeneHa B npukaze MIIP Poccun Ne
536 «O6 yrtBepxknenuun KputepueB oTHeceHuss oTXoioB K [-V kiaccam omacHocTd Mo
CTENIEHM HETaTUBHOIO BO3JECHCTBHMS Ha OKpPYXAIOIlyk cpeny». JlelicTBue Ipukasa He
pacrnpocTpaHsieTcsl Ha pPaJAHOAaKTUBHBIE OTXOJbl, OMOJIOTHMYECKHE OTXOJHbI, MEIULUHCKUE
OTXO/BL.

Kpurepusimu oTHECEHUS 0TXOJ0B K [-V Ki1accam OImacHOCTH MO CTENEHU HETaTUBHOTO
BO3JICHCTBHS Ha OKPYKAOLIYIO CPENy SIBIISIIOTCS:

- CTEIIEHb OITACHOCTH OTX0J1a JUISl OKPYKArOLIEN CpeJibl;

- KpaTHOCTb pPa3BEICHMs] BOJHOM BBITSDKKA W3 OTXO0Ja, IPU KOTOPOM BpeIHOE
BO3JICICTBHE HA TUAPOOMOHTHI OTCYTCTBYET.

CreneHp OMACHOCTH OTXOJA I OKPYXKAIOUIEHM CpEIbl ONpEAENseTcsS IO CyMMe
CTEIEHEN OIMACHOCTH BEUIECTB, COCTABIISIIOIINX OTXOM, 1Sl OKPYKAIOIIEN CPEMBI.

[Topsnox onpenesieHns Kilacca OMacHOCTH PACUYETHBIM METOIOM:

1. COop U o1ieHKa NEPBUYHBIX MOKA3aTENeH OMACHOCTH KOMIIOHEHTOB OTXO/a.

2. Onpenenenue moxkasareiast HHPOPMAIMOHHON 00€CIIEYeHHOCTH pacyeTa.

3. PacdyeT OTHOCHTENBHOTO IIapaMeTpa ONACHOCTHM KOMIIOHEHTa OTXO0Ja JUIs
OKPY’KarOIIEH CPEIbI.

4. Pacuer yHH(UUIHMPOBAHHOTO OTHOCUTEIBHOTO MapaMeTpa OMacHOCTH KOMIIOHEHTa
OTXO0J1a JUISl OKPYKAIOLIEH CPebl.

5. Pacuet koadduirenTa creneHy ornacHOCTH KOMIIOHEHTA OTX0/1a JIJIsi OKpYKaroIiei
cpensl.

6. PacueT cTeneHel OImacHOCTH KOMITIOHEHTOB OTX0J1a M OTXO0JIa B IICJIOM.

7. UnenTtuduxanus kiacca onacHOCTH.

[lepBruyHBIEC MMOKa3aTeIM OMACHOCTH KOMIIOHEHTA OTXO0/1a XapaKTepU3yIOT CTENEHU UX
OMACHOCTH ISl PA3JIMYHBIX KOMIIOHEHTOB MPUPOIHOM CPEJIbI.

Ta6nuna 1 — [lepBuyHbIe MOKa3aTeIM OMACHOCTH KOMIIOHEHTA OTX0/1a

N n/n| IlepBu4HBIC TOKA3aTEIN 3HaYCHUsI, HHTEPBAJIbI M XapaKTEPUCTHUKHU TEPBHUUHBIX
OIMACHOCTH KOMITOHEHTA MOKa3aTesiei OMacCHOCTH KOMIIOHEHTA OTXO/a JJIs
0TX0J1a OKPYIKaloIIen cpeibl
1 [NAK, (OJK), mr/kr <1 1-10 10.1-100 >100
2 Kiacc onmacHocTy B mouBe |1 2 3 HE YCTaHOB.
3 MAK, (O4Y, ObYB), mr/n  [<0.01 0.01-0.1 0.11-1 >1




4 Kiacc omacHocti B Bozell 2 3 4
X 035IICTBEHHO-TTUTHEBOT'O
MCIIOJIb30BaHUS
3) MK, , (ObYB), mr/n <0.001 0.001-0.01 0.011-0.1 >0.1
6 Kiacc omacHocti B Bozell 2 3 4
PBHIOOX03AUCTBEHHOTO
MCIIOJIb30BaHUS
7 NAK.. (MAK,,, ObYB),<0.01 0.01-0.1 0.11-1 >1
MT/M3
8 Kiacc OIACHOCTH B[l 2 3 4
aTMoc(hepHOM BO3ITyXe
9 MAK,, (MAY, MJIC), mr/kr [<0.01 0.01-1 1.1-10 >10
10  |Lg(S, mr/a/TIJK,, mr.m) >5 5-2 1.9-1 <1l
11 |Lg (Cyac » Mr/M3/TIJK, 5) >5 5-2 1.9-1 <1
12 |Lg (Chac » MO/M3/MIAK, . wmmP>7 7-3.9 3.8-1.6 <1.6
MAKyp. )
13 |Lg K,,,, (okTaHOJ1/BO/IA) >4 4-2 1.9-0 <0
14 |LDs,, mMr/kr <15 15-150 151-5000 >5000
15 |LCso , MT/M3 <500 500-5000 5001-50000 [>50000
16 |LD: ™, mr/n/96 u <1 1-5 5.1-100 >100
17  |bJI=BIIK/XIIK 100% <0.1 0,1-1,0 1,0-10 >10
18 [[IepcHCTEHTHOCTH O6pa3oBanue |Ob6pa3zoBanue [O6pazoBanue |[OOpa3oBaHHe
(Tpanchopmanms Bl0OJIEE [IPOJYKTOB  C[IPOJYKTOB,  [MEHEE
OKpYKarollen cpese) TOKCHYHBIX  [0oJee TOKCUYHOCTh [TOKCHUYHBIX
[POJYKTOB, B[BBIPAKCHHBIM [KOTOPBIX MPOYKTOB
T.4. BIUSTHUEM Onmu3ka K|
00TaaroIuX |[TPyTuX TOKCUIHOCTH
OT/IaJICHHBIMU [KPUTEPUEB MICXO/IHOTO
bdhdexkramu  jomacHOCTH BEIECTBA
WM HOBBIMHY|
CBOMCTBAaMH
19  |buoakkyMmynsus BoeipaxxenHoe [Haxomenue sBHakomnnenue sHakxoruienue
(moBemeHWEe B THINEBOMHAKOIJICHWE [HECKOJIBKHUX  |0JHOM U30TCYTCTBYET
[ICI0YKE) BO BCEX[3BEHBSX 3BEHbEB
BBCHBSIX
[Tpucpanpaemelii 6amn (B;) |1 2 3 4

Nudopmanuio 0 MepBUYHBIX MOKA3aTENsAX MOXXHO HAaWTH B HOPMATUBHBIX U WHBIX
AKTyaJIbHBIX UCTOYHUKAX.

3nauenus [IIK (OAK, OAY, OBYB) nns nouBbl, BOTOEMOB, aTMOC(EPHOTO BO3ayXa
MOTYT OBITh ONpeneseHbl MO TUTMeHHMYECKHMM HopMmaTuBaM. [[1s MHOTMX TBEpAbIX
HepacTtBopuMbIX BewiecTs II/IK B Bome orcyrcrByer. Ecnm BemecTso HEpacTBOpUMOE WIH
MaJIOPACTBOPUMOE, W JUIsI HETO HE YCTAaHOBJICHO OTAenbHOro 3HadeHus II/IKp.x., moxHO
JOMYCTUTh, YTO NPU TMOMAJAHUM B BOJHBIH OOBEKT OHO OyJIET HAaXOJUTHCS B HEM BO
B3BEIIICHHOM COCTOSTHUU. J[J1s1 Takoro BemiecTBa MOXKeT ObITh MpuHAT HOpMatuB [IJIKp.x. u
KJIACC OITIACHOCTH B BOJIE 110 B3BELICHHBIM BEIECTBAM. B KadyecTBE B3BEIICHHBIX BEILECTB
MOYXHO HOPMMPOBATh IPUPOJHBIE MUHEPAIBbHBIEC BEIIECTBA — MUHEPAJbl, TOPHBIE TOPOJBI,



CHIIMKaThl, kapOoHatel u 1ap. Ilpu pacuere ykaspiBaeTcst npumedanue «lIpuHsATO MO
B3BEIICHHBIM BEIIECTBAM).

[IIK B mpoaykTax NUTaHUS YCTAHOBJIEHA [JIi HEOOJBIIOW Tpymmbl BEIIECTB: B
OCHOBHOM 3TO TSDKENbIE METAJLIbl, MECTUIUIBI 1 aHTUOUOTUKU, T.K. OHU MPUMEHSIIOTCS B
CEJIbCKOM XO3SMCTBE M KMBOTHOBOJICTBE M MOTYT MOMNAcTh B MPOAYKTHI muTanus. s
OJIHOTO M TOTO K€ BEIECTBA MOXKET ObITh yYKka3zaHa pasHas [IJIKnm B 3aBucuMocTH OT BUAA
POJYKTa MUTAHUS.

JlaHHBIE O KJlacce OMACHOCTH BELIECTB B IOYBAX, BO3AYXE M BOJAE IMPUBOIATCA B
METOJMYECKUX YKa3aHWsAX, I'mrueHndeckux HopmatuBax M ['OCTax. Tak kak Kiacc
OMACHOCTH B MOYBAX YCTAHOBJEH JUIsl OTPAHUYEHHOTO KOJIMYECTBA KOMIIOHEHTOB OTXOJIOB,
11 OOJIBITMHCTBA KOMIIOHEHTOB HATH HH(OPMAIIHIO O KIacce OMacHOCTH MPOOIeMaTUYHO,
MO03TOMY CTENIEHb OMACHOCTHU IO TOMY IMOKA3aTeNt0 MOXKET OBITh IPUHATA, PABHOH «4».

Ecnu HeBO3MOKHO HAlTH JaHHBIE 110 COJIEPKAILIEMYCSl B OTXOJIE€ COEIMHEHUIO, HO €CTh
JAHHBIE O BEIIECTBE, BXO/SIIEM B COCIMHEHNE, TO B HEKOTOPBIX CIIydasX MOXKHO IIPUHUMATH
IIOKa3aTeJId OMACHOCTH HENOCPEJICTBEHHO IO 3JIEMEHTY. OJTO HYKHO peuiarb B KaXKI0u
KOHKPETHOM CUTYallMM B 3aBUCHMOCTHU OT COCTaBa OTXOJA.

[Tpu onpeneneHun AECATUUHOTO JoraprudmMa COOTHOIIEHHSI PACTBOPUMOCTH BEILECTBA
B Boje u IIJIK B Bozme pacTBopuMOCTb HOJCTaBisieTcss B Gopmyiay B mr/ia. CBeaeHus o
PacTBOPUMOCTH MOXXHO HAaWTH B XMMHUYECKHMX CIIPAaBOYHMKAax. Ecii BEImecTBO B BOJE HE
pactBopsietcs, B cTpoke «lg (S/TIJIKB)» moxkeT ObITh yKazaHo «0».

Hecatuunplii JorapuM HACHIAIONICH KOHLEHTpanuu, noaeneHHo Ha I[IJIK B
BO3/lyXe paboyeil 30HbI, W JCCATHUYHBIA JIOTapu(PM HACHIIIAIOUIEH KOHIIEHTpALUH,
nogeneHHo Ha [I/IK B BO3ayxe HAceleHHBIX MECT, MOKa3bIBAIOT JIETYYECTh KOMIIOHEHTA.
JleTyuecTh KOMIIOHEHTOB MOKET OBITh ONPENEIeHa IO XUMUYECKUM CIIPABOYHUKAM.

CnpaBo4yHOil MHpOpMaLUU, B KOTOPOW MNPUBOIUTCSA KOIDPUIMEHT pacnpeneieHus
«okTaHoN/Boga» (kKod(phunureHT IUno@uiIbHOCTH) JJIsi BCEX BEIIECTB, HE CYILIECTBYET.
Janubiii Ko3hQUITMEHT MOKET OBITH OMpE/IEsICH M0 MacIopTy 0€30MacHOCTH Ha KaKoe-Irubo
BELIECTBO WM clielu(UKALUK Ha TPOAYKLHIO.

CpennecmeprtenbHas Jo03a — JeTalbHas J103a, npu KoTopod morubaror 50 %
MOJONBITHBIX KUBOTHBIX, U CPEHECMEPTEIbHASI KOHLIEHTPALIUS — JIETajdbHAasl KOHLEHTPALIHS,
py  BABIXaHUU KOTOpor morubarT 50 % MOJOMBITHBIX JKWBOTHBIX, TPHUBOIATCS B
TOKCHUKOJIOTMUECKHX CIpPAaBOYHMKAX, MAaclopTax O€30MacHOCTH Ha TMPOAYKTHl WA B
MyOJMUKAIMAX B HAYYHBIX KypHaIax.

KoadduumeHnt O6monorundeckoi AUCCUMUIISIIUM OPTraHUYECKUX COCAMHEHUU MOXKHO
HAalTH B  TOKCHUKOJOTMYECKMX  CIpaBOYHMKaX. [[1s  HeopraHMyecKux  BEIECTB,
HEpacTBOPUMBIX B BOJIE, ITOKA3aTeNIb OMOJIOTMUYECKON TUCCUMUIISIIY HEAKTyaJIeH.

[lepcucteHTHOCTH — 3TO TpaHchoOpMalus B OKpy»Karolei cpene (B 0ojee wiu MeHee
OMAacHbIE COEIUHEHHUs), a OMOAKKYMYJALMS — BO3MOXKHOCTh HAKOIUICHHSI COCAMHEHUS B
MUIIEBOM IenouYke. OTU TMOKa3aTeld OOBIYHO TNPUBOJATCS B TOKCUKOJOTHYECKUX
CIOpPaBOYHHMKAX B TEKCTOBOM Buae. Ecau BemectBo B OKpYyKawlled cpelne He
TpaHcpopmupyercs, B cTpoke «llepcucteHTHOCTH (TpaHchopMalns B OKpYKalolel cpejie)»
numiercsa «He Tpancgopmupyetcs».

Jns  KaXmoro KOMIIOHEHTa OTXOJa MO KaXxAOMYy HalJEHHOMY HEPBUYHOMY
MOKAa3aTeIi0 B CBOIHON Ta0JIUIIE PE3YIHTATOB pacyeTa mpocTasiseTcs 6amn (tadm. 1).



[Tokazarens wuHOPMAMOHHOTO O0OECMEUYEeHHUs] CUCTEMBbl NEPBUYHBIX IOKa3aTenei
OIIAaCHOCTH KOMIIOHEHTa 0TX0/1a OIIpesiessieTcs o GopMyJie:

n
Inf=—,
12
rac n— 06HICC KOJINYCCTBO HaﬁIIGHHBIX HepBH‘{HLIX HOKaBaTCHefI 10 KOMHOHCHTy

OTXO3a;
12 — uncno Hanbosee 3HAYUMBIX TIOKa3aTeNeH.
3naueHuss OawioB g ydeTa TokasaTenst MH(DOpMAaMOHHOTO —obOecreyeHus
OTpeeNIOTCs 1o Tabmure 2.

Tabmana 2 — 3uauenus OamwnoB (B;,r) B 3aBUCHMOCTU OT WHTEpBAJa W3MEHCHHS
nokasaresisi MHQOpMalmOHHOTo o0ecreyeHus

Jlnara3oHsl VU3MEHEHHUS II0Ka3aress bamt (Binr)
MHOpMAIMOHHOTO obectieueHus (n/12)
<0,5(n<6)

0,5-0,7(n=6-8)
0,71-0,9(n=9-10)
>0, (nZ 11)

AIWIN|(F

OTHOCHUTENBbHBIN MapaMeTp OMACHOCTH KOMIIOHEHTA OTXOJ1a JJII OKPY’KaIOIIeH cpesibl
(Xi) paccuuthiBaeTcs o popmyie:

T
v, = ZJ=18)) + By
L n+1
rae B; - 3maueHue Ganna, COOTBETCTBYIOLIEE KaKAOMY OLEHEHHOMY HEPBHYHOMY

MMOKA3aTeJII0 OMMaCHOCTH KOMIIOHEHTA OTX0/1a;
N - KOJIMYECTBO OLIEHCHHBIX MEPBUYHBIX ITOKA3ATEJIEH OMMACHOCTH KOMIIOHEHTA OTXO0/4;
Bins - 3HaueHWe Oaia, COOTBETCTBYIOIIECE ITOKA3aTeN0 HH()OPMAIIMOHHOTO
obOecrieyeHusl CUCTEMbI MIEPBUYHBIX MTOKa3aTeNIeld OMaCHOCTU KOMIIOHEHTA OTXO0/1a.
YHUUIUPOBAHHBIM OTHOCUTEIBHBIN MapaMeTp OMACHOCTH KOMITIOHEHTa OTXOJa IJIS
OKpYJKarolel cpeipl onpeaesercs mno gpopmyne:

e 4X; 1
‘73 3
KoadduumeHT crernenn omacHOCTH 1-r0 KOMIIOHEHTa OTXO0a JJIsl OKPY>KAIOIIEH CpeJibl
(W1, MI/Kr) moka3bIBaeT KOJMYECTBO KOMIIOHEHTA OTX0/a, HUXKE 3HAYEHUS, KOTOPOTO OH HE
OKa3bIBAE€T HETATUBHOTO BO3JICHCTBUS Ha OKPY’KAIOILYIO CPEy.
Kosddumment Wi 3aBUCHUT OT 3HAY€HUA YHUDUIMPOBAHHOTO OTHOCHUTEIHLHOIO

napameTpa ONacHOCTH KOMIIOHEHTA U PACCUUTBIBAETCS MO OJHOM U3 CIEAYIOMUX HOpMyI:

— 4-4/Zi; Jns 1<Zi<2
lg Wi=F—2i Jlns 2<Zi<4
L— 2+4/(6-7i), Ang 4<Zi<5



KoMITOHEHTBI OTXO0B, COCTOSIIINE U3 TAKUX XUMUUYECKUX AJIEMEHTOB, KAK KUCIOPO/I,
azor, yriepona, ¢gocdop, cepa, KPEMHUN, aTIOMUHUN, JKeJe30, HATPUM, KaJaui, KaJbIIHMH,
MarHui, TUTaH, B KOHLIEHTPALUAX, HE MPEBBIIIAIONIMX UX COAECPKAHUE B OCHOBHBIX THIAX
IIOYB, OTHOCSITCA K IMPAKTHYECKH HEOMACHBIM KOMIIOHEHTaM OTXOJOB C OTHOCUTEIbHBIM
napaMeTpoM OMNACHOCTHM KOMIIOHEHTa OTXOJa MJIA OKPYXKarolllel cpenbl, paBHbIM 4, W,
CleI0oBaTeIbHO, KOA(P(GUIMEHTOM CTENEeHM OIMACHOCTHM KOMIIOHEHTa OTXoJa MJiA
OKpYXarolIel Cpeibl, paBHBIM 10°

KOMITOHEHTBI 0TX0/I0B, COCTOSIIKME W3 BEMIECTB, BCTPEHAIOIIMXCS B KUBOM MPUPOJIE,
HanpuMep, TaKUX KakK YIJIeBOAbI (KJIeT4aTKa, Kpaxmal U HUHOE), OENKH, a30TCOJepikKaliue
OPraHUYECKUE COCIAUHEHHS MPUPOJHOTO IMPOUCXOKIACHHUS, OTHOCATCA K MPAKTHUYECKH
HEOIMACHBIM KOMIIOHEHTaM OTXOJIOB C OTHOCUTEJbHBIM MMAPAMETPOM OMACHOCTH KOMITOHEHTA
OTXO0J/a JIJIsi OKPY’KAIOIIEeH Cpesbl, paBHBIM 4, H, CIEA0BATEIBHO, KOAD(OUIIMEHTOM CTEIICHU
ONAaCHOCTH KOMIIOHEHTA OTXO/Ia JJIsI OKPY’KAIOIIEH CPEAbl, PABHBIM 10°

KoaddummenTs! creneHn omacHOCTH KOMIIOHEHTa OTXOJa ISl OKPY>KaIoIIe cpeibl
JUTSI HEKOTOPBIX CHEU(UUECKUX OMacHBIX BEIIECTB MPUBEACHBI B Ta0. 3:

Ta6muma 3. KoadduiueHT crernenn omacHOCTH KOMIIOHEHTa 0TX0/1a JIIs

OKpY)KaIOHIeﬁ CpCabl IJIs1 HCKOTOPBIX CHGI_[I/Iq)I/ILIeCKI/IX BCILICCTB
HanmeHOBaHME KOMITOHEHTA] X; Z; lgW; W;
0TX0/1a
AJTbIpUH 1,857 2,14 2,14 138
bens(a)mupeH 1,6 1,8 1,778 59,97
benzor 2,14 2,52 2,52 331,13
["excaxiopOeH301 2,166 2,55 2,55 354
2-4]lunutpodenon 1,5 1,66 1,66 39,8
Jln(m)oyTundranar 2 2,33 2,33 215,44
J{FOKCUHEBI 1,4 1,533 1,391 24.6
JluxmopripornieH 2,2 2,66 2,66 398
Jlumernngrarar 2,166 2,555 2,555 358,59
Jluxnopdenon 1,5 1,66 1,66 39,8
JInx10p I eHUATPUXIIOPITAH|2 2,33 2,33 213,8
Kagmuii 2,12 2,49 2,49 309,03
JTunan 2,25 2,66 2,66 463,4
Mapranery 3,15 3,87 3,87 7356,42
Menb 2,84 3,45 3,45 2840,10
MBITIBSAK 2,27 2,69 2,69 493,55
Hadramin 2,286 2,714 2,714 517,9
Hukeinb 2,64 3,19 3,19 1536,97
N-HUTpO30 M ECHIITAMUH 2,8 3,4 3,4 2511,88
[TenTaxmopOudeHmIbI 1,6 1,8 1,778 59,98
[Tentaxmopdenon 1,66 1,88 1,88 75,85
PryTh 1,79 2,05 2,05 113,07
CtpoHuuit 3,09 3,79 3,79 6118,81
Cepebpo 2,14 2,52 2,52 331,1
CBuHell 2,36 2,81 2,81 650,63
TeTpaxnaopaTan 2,4 2,866 2,866 735,6
Tomyon 2,69 3,25 3,25 1778,28
TpuxnopOeH3on 2,33 2,77 2,77 598.,4




Denon 2,28 2,71 2,71 508,94
Dypanbl 2,166 2,55 2,55 359
Xmopodhopm 2 2,333 2,333 215,4
XpoM TpexBaIeHTHBIN 2,92 3,56 3,56 3630,78
XpoM 1IeCTUBATICHTHBIN 2,33 2,77 2,77 593,38
[{nHK 2,8 3,4 3,4 2511,89
D THIOEH30IT 2,86 3,48 3,48 3019,95
CTeHeHB OIIAaCHOCTHU KOMIIOHCHTA 0oTX0da paCC‘—II/ITI)IBaeTCH KakK OTHOIIICHUC

KOHIICHTpAIlMd KOMIIOHEHTa O0TX0Ja K KOd((HUIMEHTY ero CTeneHu OMacHOCTH IS
OKPYXarOIIEH CPEIbL:
Ci
Wy

rae Ci — KOHILIEHTpaIus 1-T0 KOMIIOHEHTa B OTXO/I€E, MI/KT.

CreneHb OMacHOCTH OTXOAA JUIsl OKPY>KAIOIEe Cpelibl, 3HAUEHUsI KOTOPOH IO KiaccaM
OMACHOCTH OTXOJa MPHUBENICHHI B Tabmuie 4, onpeaensercs o CyMMe CTEIIEHEH OMacHOCTH
BCEX KOMIIOHEHTOB OTXO/Ia ISl OKPYKAOLIEH CPE/IbL:

Ki=

K=K +K,+K;+ Ky,
rae Ky, Ky, ... Ky — mokaszaTtenu cTerneHu OMacHOCTH OTACIbHBIX KOMIIOHEHTOB OTXO0/a
JUISL OKPY KAIOIIEW CPEJIbI;
M — KOJIMYECTBO KOMIIOHEHTOB OTXO/a

Tabnuna 4 — 3HaueHus CTENEHU ONMACHOCTH OTXOJa JIs okpyskaromien cpeasl (K) mo
KJIaccaM OTIaCHOCTH OTXO0a
Knacc onmacHocTr otxoa

CreneHb OIaCHOCTH OTXOJA JUIA
okpyxatomei cpennl (K)

I 10 > K > 10°

1 10* > K > 103

11 103 > K > 102

A4 102> K > 10

V K <10




