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1. Hean, 321244 ¥ IVIAHHUPYEMbIe Pe3yJIbTAThl 00y4YeHHsI 10 IMCHUILIMHE

]_[eJ'IBI-O OCBOCHUA OUCHUIIIIMHBI «OI_IeHKa JKOJOTHYECKOH 0€30IacCHOCTH TEXHHYECKUX

CUCTEM»

SABJISICTCA

TEXHUYECKHUX CHCTEM.
JlucuyiuinHa MPEICTaBIsSeT TEOPETHYECKYI0 OCHOBY 0a30BBIX 3HAHHWNA HEOOXOJIMMBIX
BBIITYCKHHUKAM JIJIsl peUICHHS MPAKTUYECKUX BOIIPOCOB 3AIIUTHI OKPY>KAIOIIEH Cpebl.
3ajmavyaMu TUCHUTIIMHBI SIBISIOTCS
- IaTh 3HAHUS O METOJIaX OLEHKU HKOJIOTMYECKOM 0€30MacHOCTH TEXHUYECKUX CUCTEM;
- 1aTh TIPEICTABIICHUS O MyTSAX UHHOBAIIMOHHOTO PEIICHUS 3a]1a4 OLICHKU U 00eCTICUeHUsI
9KOJIOTHYECKOI 0€30MacHOCTH.

dbopMupoBaHHE 3HAHUH 00 OICHKE OSKOJOTHYECKOW O€30MacHOCTH

B pesynbrare oOCBOEHUS AUCHUUIUIMHBI (MOAYNs) y oOy4arommxcs (HOpMHUPYIOTCS
CJICYOIINE KOMITETEHITUHN U JIOJDKHBI OBITh IOCTUTHYTHI CIEAYIONINE PEe3yIbTaThl 00yUICHUS KaK
sTan GOpMHUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIU:

B pesyabTarte ocBOCHUSA

o0pa3oBaTe/IbHOI
Kon HpOrpaMMBI Ilepeuenb MIaHNUpPyeMbIX pe3yJIbTATOB
KOMIIeTeHI[UH N 00y4eHHUsI MO AUCHUILINHE
00y4YarOIuiics J0JIKEH
o0axaTh
YK-1. Cnocoben NYK-1.1. Ananuzupyer NOpoOJEMHYI CHUTYalHIO
OCYIIECTBIIATH KaK CHCTEMY, OCYIIECTBISIET €€ JIEKOMIO3UIUIO U
KPUTUYECKUM aHAIN3 OTIpE/IEIISIET CBSI3U MEXK/y €€ COCTABJISIOIINMHU.
npobineMubix cutyauuit | UYK-1.2.  Omnpenensier  NpOTUBOPEYUBOCTh U
Ha OCHOBE CHCTEMHOTO | mpoOenbl B HWH(pOpMAnuy, HEOOXOAUMOW IS
MOJIX0/a, BbIpa0aThIBaTh | pelieHUs] MpOOJEMHONW  CHUTyallMd, a TaKxke
VEK-1 CTpaTeruIo IeUCTBUI KPUTUYECKH OIICHUBAET pEeNeBaHTHOCTh
UCIOJIb3YEMBIX HH(POPMAITMOHHBIX HCTOYHUKOB.
NVYK-1.3. Pa3zpabatbiBaet 1 coJiepkaTeiabHO
apryMEHTHUPYET CTPATETHI0 PeIIeHUs MPOOIeMHON
CUTYallUU HAa OCHOBE CUCTEMHOIO U
MEXIMCUUTUTMHAPHOTO MOAXO0/I0B C YYETOM OLIEHKH
CYILIECTBYIOIIUX PUCKOB U BOBMOXXHOCTEH MX
MUHUMH3AIUH.
[TK-2. CnocoGen HIIK-2.1. 3naeT HOpMaTUBHBIE IPABOBBIE AKTHI B
[IPOBOJXTH obnactu OXpaHbI OKpYXarolen Cpelbl,
SKOJIOTHICCKOC METOANYECKNE MATEPHUANIBl I10
obecrieueHme OXpaHEe  OKpyXKamwIlied  cpeasl |
IIK-2 IPOU3BOJICTBA HOBOM 00eCreueHNI0 SKOJIOTHIECKON OE30MacHOCTH
IIPOAYKIIHH B NIIK-2.2. Onpenenser U aHaTU3UPYET OCHOBHBIE
OpraHusanuu 3arpsi3HEHUS OKPYXKAIOILIEH Cpe/ibl, TPEBBIIIAIOIINE

HOPMAaTHBHBIE 3HAYECHUSI, B COOTBETCTBUU C
TpeOOBaHUSMH HOPMATHBHBIX ITPABOBBIX aKTOB 10
OXpaHe OKPYKAIOLIEH CpeIbl

HIIK-2.3. BrIsgBIISIET OCHOBHBIE HCTOYHHUKH
OITACHOCTEH TSI MOTPEOUTEINICH TPH IKCILTyaTaI[ii
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MPOAYKIIMU

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrPpaMMbl

JlucuuiuinHa OTHOCHTCA K YacTM Y4YeOHOro IulaHa, (opMupyemMoll ydacTHHUKaMH
obpasoBaTenbHbIX oTHOIIEHUI OIl MarucTparypsl.

Jlnis oBnajieHus! TUCUUIUIMHON CTYJIEHT JIOJDKEH 00ajaTh 3HAHUSAMMU, MOJyYEHHBIMH IIPU
o0y4yeHnu B OakaigaBpuare.

JucuumuinHa obecreunBaeT U3y4eHue TUCIUITINH:

«YmpaBieHUEe pHUCKaMH, CHCTEMHBI aHauu3 W  MOJEIMpPOBaHUE», «ODKCIepTH3a
0€3011aCHOCTI».

3. CTpyKTypa U coaepkaHue JUCUMIIMHBI.

OOmasi TPyJOEMKOCTh JHUCHUIUIMHBI COCTaBISICT 3 3a4eTHBIX eaWHMI, T.e. 112
akajgemuyeckux yaca. M3 Hux 16 yacoB nekuuid, 16 yacoB ceMuHapckux 3aHsATHM, 80 yacoB

CaMOCTOSITENTEHOU PaOOTHI.

3.1. Bwuabl y4eOHO# padoThbl U TPYA0EMKOCTH

3.1.1. Ounas ¢hopma oOyueHus

Ne . KoauuyecTBo CemecTpsl
Bun yueGHoii padoThl

n/n 4acoB 1

1 | AyautopHble 3aHATHSA 32 32

B ToMm unce:

1.1 | Jlekuun 16 16
1.2 | CemuHaApCKue/IPAKTUICCKUE 3aHSATHUS 16 16
1.3 | JlabopaTopHbIC 3aHATHS

2 | CamocTosiTe/ibHasi padoTa 80 80

B tom uucie:

2.1 | IlogroroBka u HafKUCaHUE KypCOBOM

paboTHI
3 | Ipome:kyTouHasi aTTeCTALUS IK3aMeH 9K3aMEH
3auet/aud.3auer/IK3aMeH JK3aMeH DK3aMeH

Hroro 112 112

3.2. TemaTn4eckuii NJIaH U3y4YeHUs AUCHUIINHbBI
(o gpopmam oOydeHwMs)

3.2.1. Ounas ¢popma oOyueHUs
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BBenenue
a 10 1 1 8
MeTtoapl OLIEHKU JKOJIOTHYECKON 1 1 1 9
0€30I1aCHOCTH TEXHUYECKUX CUCTEM
Meronmonorus MHHOBAI[MOHHOI'O
pelIeHUs 3a/1a4 OIEHKU U 00eCIIeueHUs 14 2 2 10
DKOJIOTHYECKON 0€30I1aCHOCTH
Omnpenenenue AMILIMKATUBHBIX
. 14 2 2 10
B3anMocBs3eil B [ITC
Kpurtepuu 3KOJIOTHYECKOU 14 ) ) 9
0€30I1aCHOCTH TEXHUYECKUX CUCTEM
MeTo/1bl SKCIEPTHBIX OIEHOK 14 2 2 10
Orenka HauJTy4Ien JOCTYITHOM 12 ) ) 3
TEXHOJIOTHH
DKOJIOTHYECKUE XapaKTEPUCTUKHU
KOHCTPYKIMOHHBIX MaTe€pHajoB 12 2 2 8
Texuuyeckasgs cucTeMa KaK OOBEKT
CHUCTEMHOTO  aHalim3a W  OICHKH 12 2 2 8
DKOJIOTHYECKOH OLIEHKHA
Hroro | 112 16 16 80

3.3. ConepxxaHue QJMCHUTIHHBI

BBenenue
enp m 3amaun AUCHUIIIMHBL [IOHATUIHO-TEPMUHOJOTUYECKUM amnmapar, OCHOBHBIC
OmpejeNiecHUusT B O00OJacTH DKOJIOTHMYECKOW Oe3omacHOCTH. HopMaTHBHO-TIpaBOBBIE AaKThI B
00JacTl SKOJOTHMYECKON 0e30MacHOCTH. ACHEKThl TEXHUYECKOrO PEryJlUpOBaHHs B 00JIacTH
DKOJIOTHYECKOM 0€30IaCHOCTH.

MeTtoabl OLIEeHKH 3K0JIOTHYeCKOil 0e30MaCHOCTH TEXHHUYECKUX CHCTeM

Knaccuyeckast oneHka sKojioruueckoil 6esonmacHoctd, CTparernyeckas 3KOJOTHUECKast
onenka (C30), 3amaum COO. IlpeBeHTUBHBII HMHHOBAIIMOHHBIA TOAXOJ K OIIEHKE
HKOJIOTUYECKOM 0e30IacHOCTH, HAaNpaBICHHBIH Ha MPEJOTBpAallleHMe W MHUHUMH3ALHIO
HEraTUBHOI'O BO3/JCICTBUS Ha Tane pa3paboTKU, peKOHCTpyKUKU TexHuyeckux cucreM (TC).

MeT0/10/10THs1 MHHOBAIIMOHHOIO PelIEHUs 32/1a4 OLlEHKHN U 00ecnevyeHHus1 IKOJI0TrH4ecKoi
0e3omacHoCTH
OCHOBHBIG IIOJIOKCHUS HWHHOBAIIMOHHOI'O peHIGHI/ISI 3a4a4 OICHKU H" O6€CH€‘~I€HI/I$[
aKoJIornYecKor Oe3omacHOocTH. OCHOBHBIC MPUHIIUIIBI CUCTEMHOTO aHajnu3a B 00JACTH OILICHKH
9KOJIOrHYecKkoil Oe3omacHocTd. [IpUHIMIBI MOIYJIBHOTO MOCTPOSHUS MPUPOTHO-TEXHUUECKUX




cucteM. OCHOBHEIC AONYIICHUA IIpU BI)I60p€ MECTOJO0B M JAaHHBIX JIsI OLUCHKHU JKOJIOTHYCCKOU
6e3onmacHoctu TC Ha 3Tame IMPOCKTUPOBAHMA.

Onpenesenne UMILUIMKATUBHBIX B3auMocBsizeil B [ITC
Ilenp uccnenoBaHus U BbisIBIeHUS UMIUIMKaTUBHBIX cBaA3el B IITC. CrpykTypHbIi U
[IapaMEeTPUYECKUl CHUHTE3 TEXHMYECKMX cucrteM. Monens mpouecca INPOSKTUPOBAHUS.
CrpyKTypHas U napameTpuieckasl ONTUMH3ALMS C YUETOM SKOJIOrMUecKux xapakrepuctuk TC B
KU3HEHHOM LMKJIE. 3aJadd 3KOJOTMYECKOro MPOECKTUpoBaHUA. KOHUENIMM HHTErpUPOBAHMS
9KOJIOTUYECKUX ACIIEKTOB B IPOEKTUPOBAHUE

KpnTeplm KO0JIOTHYeCKOi 0€30IaCHOCTH TEXHHYECKHX CHCTEM

Kpurepun  skomormueckoit  3¢ddexktuBHOCTH  —  MOKa3aTend  KOJIOTHYECKOM
3G GEKTUBHOCTH, IOKA3aTENN COCTOSIHUS OKPY’KAIOIIEeH Cpebl.

Kpurepuu «3konoruuecku 0e30nacHol TEXHUYECKOU cucteMbl». Kpurepuu
NEePCHEKTUBHON MOJEIH «3KOJOrMUecKy Oe3onacHas npoaykuus». Kpurepuu nepcrnekTuBHOM
MOJEIIA «HAaWIy4llasi CyIECTBYIOIIAs TEXHOJIOT U

MeTtoabl 3KCIIEPTHBIX OLIEHOK

IIpuMeHeHHe SKCHEPTHBIX OLEHOK Ui OLEHKH 3Kosnorndeckoil OezomacHoctu TC Ha
sTane mpoekThupoBaHus. OCHOBBI BBHIOOpa METOJa OLEHKH. OTalbl NMPOBEICHHUS SKCIEPTHBIX
oueHok. Knaccudukanus MeTo0B 3KCIEPTHBIX OLIEHOK. MeTo bl MHANBUYAIbHBIX IKCIEPTHBIX
OLICHOK (METO/i MUHTEPBbIO, METOJI AHKETHOI'O OIPOCa, AHAJTUTUUECKUN METOJ], METO]l HallMCaHUs
IIPOTHO3HOI'O CILIEHAapHUs. OJTanbl NPUMEHEHUS METOJa KOJUIEKTHBHBIX AKCIEPTHBIX OLEHOK.
MeTo1bl KOJIIIEKTUBHBIX SKCIIEPTHBIX OLEHOK (METO/ KOJIJIEKTUBHOM reHepauuu ujaei (Mo3roBoi
ataku), Metoa «/lenbdu, MeTox IKCHEPTHBIX «KOMHUCCHUID», METO/I HAlIMCAHUS CLIEHAPUs, METOA
IIPOCTOr0 paHXupoBaHusi U Jip.). PoOpMbl BBIpAKEHUS KOJJIEKTUBHOTO MHEHHUS AKCHEPTHOM
Ipynibl (KOJMYECTBEHHAs OLICHKA B (DU3MYECKUX €AMHUIAX U3MEPEHUS WU B BUJIE OTHOILCHMUS,
OayutbHAs OILIEHKA; IMOMAPHBIE CPABHEHHS; TPYNIIHPOBKA (COPTUPOBKA); paHKHpoBaHUE). MeTox
npocTol paHxkupoBku.  Pacuer kosdunmenta konkoppauumu Kenpamma. Metoa mnapHbIX
cpaBHeHHid. MeTox Mo3roBoro mrtypma. Merox Jlenbdu.

Ouenka HauTy4IIei J0CTYITHOM TEXHOJIOTHHU
OcHOBHbIE MOHATHUA M OIpelesieHus Hawiryuied jpoctynHoil TexHonorun (HIAT).
Wnentudukanust HJAT. OcunoBubie npuHmmnel onpeneneHust H/T ¢ yaeTom OneHKH acrekToB ee
KOMILIEKCHOTO BO3IEHCTBUS Ha OKpYy)arolryto cpeny. OcHoBanus ais Beioopa HTI. Buenpenue
HT/. Ilepeuens cymectByronux HT/I.

IKOJI0TrHYeCKHEe XaPAKTEPUCTUKH KOHCTPYKIIMOHHBIX MATEPUAJIOB
DKOJIOTHYECKHEe KPUTEPUU BHIOOpAa KOHCTPYKIIMOHHBIX MaTepuaioB. Marepuansl u
OMACHOCTb JUIsl OKpyxarouiel cpeabl. IloTpebneHne sHepruu Ha IPOU3BOJICTBO MaTEpUAJIOB.
MHuoronapameTpuyeckuii BbIOOp MaTepuainoB. OmnpenenaeHe skoMaTepuaa.

TexHuUYecKas CHCTEMA KaK 00LeKT CHCTEMHOI'0 aHAJIN3a H OLEHKH IKO0JI0THYeCKOM
OLIEHKH

MaremaTtrueckass MOJEIb IEePeHOca YHEPTHMH W MaTepUAIOB M OajiaHca BXOIHBIX U
BBIXOHBIX MOTOKOB. [IpuMep OLIGHKH W IOBBIIICHUS YKOJOTHYECKONW O€30MacCHOCTH OYUCTHBIX
COOPY’KCHHI IIOBEPXHOCTHBIX CTOKOB Ha 3Tare MPOeKTUpOBaHus. [IpuMep OIICHKU M TIOBBIIIICHUS
9KOJIOTMYECKON OE30MacHOCTH CTApTEPHOro JBUrareis. IlpuMep OIEGHKHM U  IOBBIIICHHUS
IKOJIOTHUYECKON O€30MacHOCTH TIPpHU BBHIOOpPE IUIOMIAJIKA pPa3MEIICHUS IPOU3BOJICTBEHHOTO
00BeKTa.



3.4 TemaTuka CeMHHAPCKHUX/NIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH
3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS

[IpakTuueckoe 3anatue 1 Ha Tembl BBenenue, MeToibl OlEHKH SKOJIOTMYECKOM 0€30MmacHOCTH
TEXHUYECKHUX CUCTEM

[IpakTnueckoe 3ansATHE 2 Ha TeMy MeT01070T1s NHHOBALIMOHHOIO PEIICHUS 33]]a4 OLIEHKH 1
o0ecTieYeHHs HKOJIOTHUECKON Oe30MacHOCTH

[IpakTnueckoe 3ansTue 3 Ha TeMy OrnpeaesieHne UMILUIMKAaTUBHBIX B3auMocBsasei B [ITC
[TpakTudeckoe 3anaTre 4 Ha TeMy KpuTepun 3K0JIOTHIECKON 0€301MacCHOCTH TEXHUISCKUX
cUCTEM

[IpakTrueckoe 3ansATHE S5 HA TeMy MeTOIbI SKCIIEPTHBIX OLIEHOK

[IpakTnueckoe 3ansiTue 6 Ha TeMy OLIEHKa HAWITYYIlIEed TOCTYITHOW TEXHOJIOTUHU
[IpakTuueckoe 3aHaTue 7 Ha TeMy DKOJOTUUYECKHE XapaKTEPUCTUKN KOHCTPYKIIMOHHBIX
MaTepuaioB

[IpakTuueckoe 3anarue 8 Ha TeMy TexHuUYeckas cucTeMa Kak 0ObEKT CHCTEMHOIO aHaIu3a U
OLICHKHU KOJIOTUYECKOM OLICHKU

3.4.2. JlabopaTopHbIE 3aHITHS

He npenycmoTpenst



3.5. Tematuka pedeparos

1. I/ICTOpI/Iﬂ 1 HNCPCIICKTHUBLI PA3BUTHUA DKOJIOTHIECKON OLCHKHU TCXHUYCCKUX CUCTEM

2.0OcHOBHBIE OompeiesieHUs : 0€30IMacHOCTh IKOJOTUYECKAs, )KU3HEHHBIHN UK, PUCK
JKOJIOTHUUECKHH, DKOJTOTMISCKHUM acIIeKT

3. Ctparermyeckas 3Kojioruyeckast ouenka u 3agaun C20

4. OcHOBHBIE TOIXOJbI K MPOBEICHHUIO M BHIOOPY METOJIOB U CPEACTB OLEHKU
JKOJIOTMYECKON 0€30IIaCHOCTH TEXHUUECKUX CUCTEM

5.0ompeaenenne OBOC
6. Buibl OTBETCTBEHHOCTH 32 HAapyIIEHUE SKOJIOTUIECKUX TpeOOBaHUN

7. MeTomo0rHs IPEBEHTUBHOM OLIEHKH SKOJOTHYECKOH 0€30MacHOCTH Ha dTare
pa3paboOTKU TEXHUYECKUX CUCTEM.

8.0mnpenenenre UMIUTMKATUBHBIX B3auMocBsizei B [ITC
9.Kputepun 3x010rHuecKoii 3pHEeKTUBHOCTH ITPOEKTOB
10. IlokazaTenu sKxonoruyeckoit 3hpexTuBHOCTH

11. [Toka3zaTenu cOCTOSIHUSL OKPYKAIOIIEH Cpeibl

12 IMoxkazatenu 3¢ HheKTUBHOCTH (PYHKITMOHUPOBAHUS
13.ITokazarenu > PEeKTUBHOCTH yIIPABICHUS

14. MeTopl KOJUIEKTUBHBIX SKCIIEPTHBIX OLIEHOK. TaIlbl MPOBEICHUS SKCIIEPTHBIX
OLIEHOK

15. MeToa npocToi paHKUPOBKHU
16. Koaddunment KoHKOpIauy KeHaauia
17. Hamnyumast 4OCTyIIHasI TEXHOJIOTHS - OIIPEIETICHUE

18. AJIropuTMBI OLIEHKH aCIIEKTOB KOMIUJIEKCHOTO BO3JIEHCTBUS X03sIICTBEHHOMN
JEATEIbHOCTH Ha OKPY>KAIOIILYIO CpeLy

19. ITorck KOMIUIEKCHOTO KpUTEPHS IIPH BEIOOPE ONTUMAIILHOTO BapuaHTa
20. Mogenp nmporuecca NpOeKTUPOBaHUS

21.Knaccuueckue u COBpeMEHHbBIE ITPEBEHTHUBHBIC MOAXObI K OLIEHKE KOJIOTHUYECKOM
0€e30MacHOCTH

22. 3aa4u CTPYKTYPHOT'O M IApaMETPUUYECKOT0 CUHTE3a
24. Unentuduxanmst HAT wu noruueckuii noaxon ans npunarus pewenuit mo HAT
25. Kakue acnekTsl yuuTbiBatoT pu Beioope H/T.

4. YueOHO-MeTOAM4YEeCKOE H NH(POPMALIMOHHOE 00ecIeueHue

4.1 HopmatuBHbie 1okyMeHTbl 1 ['OCTb1
1. ®enepanpubiii 3akoH "OO0 oxpane okpyxatomed cpensi" ot 10.01.2002 N 7-03
(mocnemuss penakuus) https:// www.consultant.ru/document/cons_doc LAW 34823/

4.2  OcHoBHasg JuTEparypa
1. Kpusomieun, J[.A. OCHOBBI 9KOJIOTHYECKON OE30MaCHOCTH MPOU3BOJICTB [ DIEKTPOHHBIN
pecypc] : yue6. mocobue / JI.A. Kpuomenn, B.I1. iImurpenko, H.B. ®enoroBa. — DneKTpoH.
nan. — CankTt-IlerepOypr : Jlanp, 2015. — 336 c. — Pexum noctyna:
https://e.lanbook.com/book/60654.


https://www.consultant.ru/document/cons_doc_LAW_34823/

2. Imutpenko, B.I1. Dxonorundeckas 6e30macHoCTs B TeXHOCPepe [ DIEeKTPOHHBIHN pecypc] :
yue6. mocobue / B.IL. Imutpenko, E.B. Cotnukosa, J[.A. KpuBoiens. — DIeKTpoH. AaH. —
Cankr-IlerepOypr : Jlanb, 2016. — 524 ¢. — Pexum noctymna:
https://e.lanbook.com/book/76266

4.3. lonoiHUTEIbHAA JIUTEPATYPA

I. [Mupokos, FO.A. Dxonoruueckast 6e30MacHOCTh Ha MPEANPUATHHN [ DISKTPOHHBIHN pecypc|
— DOmnektpoH. gaH. — Cankr-Ilerepoypr : Jlawp, 2017. — 360 c¢. — Pexum nocryma:
https://e.lanbook.com/book/94751.

4.4. JneKTpOHHBIE 00pa30oBaTe/IbHbIE PecypChl
1. D0P «O1ieHKa PKOJIOTHUECKOH O€30IIaCHOCTH TEXHUYECKUX CUCTEMY -

https://online.mospolytech.ru/local/crw/course.php?1d=3549

4.5. J/InneH3noHHOE U CBOOOIHO PACIpPOCTPaHsieMOe POrPaMMHOe
o0ecnieyeHue
He npenycmotpeHo.

4.6. CoBpemeHHbIe Ipo(eccHOHAIbHBIE 0a3bl JAHHBIX U HHPOPMALMOHHbIE
CIPaBOYHbIE CUCTEMbI

1. KoncynpranT [lntoc
URL: https://www.consultant.ru/
2. UndpopmannonHas cetb «Texakcnepr»

URL: https://cntd.ru/

5. MaTepuaJbHO-TeXHHYECKOE o0ecrneyeHne

IIpoBeneHue neKIU OCYIIECTBIAETCS B OOLICYHHUBEPCUTETCKUX ayJUTOPUSX, IZie IO
BO3MOXXHOCTH MOKHO IPEIYyCMOTPETh JIEMOHCTpALUIO (PUIBMOB, CIIAliJIOB WJIM HCIIOJIb30BATh
pa3garouHble MaTepuaisl. [IpakTuyeckue 3aHATHSA ¢ NPUMEHEHUEM MYJIbTUMEIUMHBIX CPEICTB
npoBoAsTcs B ayautopuu. (OcHallieHa IpOeKTOPOM, IKPaHOM, CTOJIaMHM, CTYJIbSIMU, JOCKOH) .

6. MeToanueckue peKoOMeHIAIUU

6.1. Meroanueckue peKOMEHAallUM JJIs1 MIPENoAaBaTesis 110 OPraHu3alul
00y4eHus

OcHOBHBIM TpeOOBaHUEM K MPENOJABAHUIO TUCIHUIUIMHBI SIBISETCA TBOPUYECKHIA,
POOJIEMHO-THAIOTOBBIN TTOAXO0/I, TO3BOJISIONINIA TTOBBICUTH MHTEPEC CTYACHTOB K COJEPIKAHHIO
yueOHOro Marepuarna.

OcHoBHas popMa U3ydeHUS U 3aKPETUICHHUS 3HAHUHA 110 STOW AUCHUIUTNHE — JIEKIIMOHHAS
U npaxktuyeckas. [IpernogaBarens JOJKEH MOCIEN0BATENBHO BBIYUTATh CTYICHTaM P JIEKIUH, B
X0JIe KOTOPBIX CIIEAYET COCPEAOTOYMTh BHMMAHUE HA KIIOYEBBIX MOMEHTAX KOHKPETHOTO
TEOPETUUYECKOT0 MaTepuaia, a TAKXKE OpPraHU30BaTh IPOBEACHUE NPAKTUYECKUX 3aAHATUN TAKUM
o0pa3om, YTOOBI AaKTUBU3WPOBATH MBIIUICHUE CTYIACHTOB, CTHMYJHPOBAaTh CaMOCTOSTEIBHOE
U3BJICYCHHE MMM HEOOXOIMMON HH(pOpMAIMK W3 PA3IUYHBIX HCTOYHHKOB, CPaBHUTEIbHBIN
aHaJM3 METOIOB pEIICHUH, COMOCTABICHHUE IIOJyYEHHBIX pE3yabTaToOB, (OPMYIHPOBKY H
apryMEeHTallI0 COOCTBEHHBIX B3TJIS0B HA MHOTHE CIIOPHBIE MPOOIEMBI.
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JlekimoHHOE TPENoJaBaHUE 3aKJIAJbIBAET OCHOBbI HAYYHBIX 3HAHWM, MOJBOIUT
TEOpPeTUYECKYl0 0a3zy MoJ H3ydyaeMylo Y4eOHYI0 MAMCUMIUIMHY, 3HAaKOMUT CTYICHTOB C
METOJI0JIOTHEN HCCIIEJOBaHUS, YKa3bIBAE€T HAIIPABIIEHUS UX pa0OThI 110 BCEM OCTaJIbHBIM (hopmMam
U METOJ1aM Y4eOHBIX 3aHATUH.

Henp mpakTuueckux 3aHATHHN - 00€CHeUnTh KOHTPOJIb YCBOGHMsI yU4EOHOIO Marepualia
CTY/IGHTaMM, pacUIMpeHHe U YIriIyOJeHHe 3HaHWM, MOJYyYEHHbIX MMM Ha JIEKIMAX U B XOJe
camocTosiTeNibHONW paboThl. [loBbimeHne 3(pPEeKTHBHOCTH MPAKTHYECKUX 3aHATHH JOCTUTACTCS
IIOCPEJICTBOM CO3JJaHMsI TBOPUECKOM OOCTaHOBKH, PACHOJIATaIOIEeH CTY/IE€HTOB K BbICKA3bIBAaHHIO
COOCTBEHHBIX B3TJISIOB M CYKICHUN IO 00CYKIa€MBIM BOITPOCAM.

[ToMrMO JEKIMOHHBIX M CEMUHApCKUX (IPAaKTUYECKUX) 3aHATUM  HEoOX0IuMo
IPOBOAUTH TPYIIIOBbIE W WHAUBUAYalbHblE KOHCYJIbTAallUUd CTYAEHTOB II0 BOIpoOcCam,
BO3HUKAIOIIUM Yy CTYJEHTOB B X0J/i€¢ UX HMOJArOTOBKM K TEKYyLIEH M IMPOMEXYTOYHOH aTTecTalun
Mo y4eOHOM JUCUUIUIMHE, PEKOMEHIOBAaTh B IIOMOILIb Y4YeOHbIE M JIpyrHe MarepHallsbl,
CIIPAaBOYHYIO JIUTEPATYPY, @ TAKIKE HHTEPHET - PECYPCHI.

WN3ydyenne  aucuumiauHbl  3aBepuiaeTcss  dk3amMeHOM.  OlleHKa  BBICTaBJIAETCSA
npernojaBaTeneM U oObsBiIsleTcss mocie oreera. [IpernopaBartenb, MPUHUMAIOMIMN 3K3aMeEH,
JIMYHO HECET OTBETCTBEHHOCTh 3 MPAaBUIILHOCTD BBICTABJICHUS OLICHKH.

6.2. MeToan4yeckue yKazaHus JJisl 00y4aIOIIUXCH M0 OCBOCHUIO TUCHUIJINHbBI

CamocrostenbHas pa0oTra CTyAeHTa — 3TO BUJA Y4e€OHOM  JEATeNbHOCTH,
IpeHa3HaYeHHBIN 1)1 TPUOOpEeTEeHUs 3HaHUM, HABBIKOB U YMEHUI B 00bEME U3ydaeMo
JUCLIMIUIMHBL, KOTOPBIM BBIIOJHAETCSA CTYJEHTOM HMHIUBUAYAJIbHO U IIPEIOJIAracT aKTHBHYIO
POJIb CTYJCHTA B €€ INTAHUPOBAHMH, OCYIIECTBIECHUU U KOHTPOJIE.

OCHOBHBIE 1I€JTH CaMOCTOSITEIbHON pabOThI CTYI€HTOB:

- CUCTEMaTU3aLMY U 3aKPEIUICHUS NIOJIyYEHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX YMEHUI
CTYICHTOB;

- yrayOseHus U pacliupeHUsl TEOPETUUECKUX 3HAHUM;

- (hopMupoOBaHMsI YMEHUH HCII0JIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTALUIO U CIIELUAIIBHYIO JINTEPATypy;

- pa3BUTHS [103HABATENBHBIX CIIOCOOHOCTEH U aKTUBHOCTH CTYACHTOB: TBOPUYECKON
VHHIIMATUBBI, CAMOCTOSTEIIBHOCTH, OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH;

- (hopMupOBaHMSI CAMOCTOSTENBHOCTH MBIIIJICHHS, CIIOCOOHOCTEN K CaMOPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOPEATIU3aLUN;

- Pa3BUTHS UCCIIENOBATEIBCKUX YMEHU.

CamocrosTenbHas paboTa CTyIEHTOB SBIIETCSA 0053aTEIbHOM /U1 KaXK/0TO CTy/ICHTa U
orpeessercs: yaeOHbIM IJIAHOM 110 BCEM JUCLHUIUIMHAM 00pa3oBaTeIbHON
IIPOTPaMMBI.

Kaxplif cTy1eHT JOJKeH caM IUIAHUPOBATh CBOIO CaMOCTOSITENbHYIO padoTy, UCXOs U3
CBOMX BO3MOXKHOCTEH M IIPUOPHUTETOB. DTO CTUMYJIUPYET BBINOJHEHHE PabOThI, co3maeT Ooiee
CIIOKOIHYI0 0OCTaHOBKY, 4TO, B UTOT'€, TIOJI0XKUTEIBHO CKa3bIBACTCS HA YCBOCHUHU MaTepUaa.

BaxxHO moHee y4ecTh 00CTOSTENBCTBA CBOCH PAaOOTHI, YACHUTH, YTO SIBIISICTCS TJIABHBIM
Ha JIaHHOM 3Tarlle, KaKylo [10CJIe10BaTeIbHOCTh paOOThl BEIOPATh, YTOOBI BHIIIOJHUTD €€ JTy4dlle U
C HAUMEHBIIMMH 3aTPAaTaMH BPEMEHH U SHEPI M.

7. @OHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJbTATOB 00y4eHHs
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I[O AAaTbl MNPOBCACHUSA HpOMe)KYTO‘{HOI;'I arreéCrallui CTYACHT AOJDKCH BBIIIOJIHUTL BCC
paboThl, MPEAYCMOTPEHHBIC HACTOSIICH padoueil MmporpaMMol AMCHMIUIMHBL [lepedeHb
00s13aTeNbHBIX paboT U popMa OTUYETHOCTH MPEICTABIICHBI B TAOIHIIE.

[Tepedenb 00s3aTENBHBIX PAOOT, BBIIIOIHICMBIX B TCUCHUE CEMECTPA O TUCIUILUINHE

Bun pabotsl @opma OTYETHOCTH U TEKYILIETO KOHTPOJISI

TectupoBanue OueHka mperofaBaTess, €Cld Pe3ysbTaT TECTUPOBAHUS MO IIIKaJe
cocrasirsieT Ooiee 41 %.

7.2. IllkaJjia ¥ KpUTEPUHN OLCHUBAHUSA Pe3yJIbTATOB 00y4eHH s

7.2.2. lllka/1a oueHNBaHUS TeCTUPOBAHUA

PCSYJ'ILTEIT TCCTUPOBAHHA OLICHUBACTCA I10 HpOHeHTHOﬁ mIKaJI€ OOCHKH.

Onenka KomnnuecTBo npaBuibHBIX OTBETOB
OTJIUYIHO ot 81% 1o 100%
XOPOIIO ot 61% 1o 80%
YAOBJIETBOPUTEIHHO ot 41% 1o 60%
HEYIOBJIETBOPUTEIHHO 40% u MeHee MPaBUIILHBIX OTBETOB

7.3. OueHo4HbIe cpeacTBA

7.3.1. Texkymmii KOHTPOJIb

Texkymuil KOHTPOJb yCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTal[MU IPOBOIATCS
II0 CIEAYIOIUM KPUTEPUIM:
- OTBETHI CTYJICHTA HA BOIIPOCHI TECTOB;
- BBINOJIHEHHE CAMOCTOSATEJIbHBIX TBOPYECKUX PAOOT.

dopma NpoMeKyTOUHON aTTECTAllUU: YK3aMEH.

[IpomexxyTounass arrectanus oOydarommxcss B (GopMe HK3aMeHa IPOBOJUTCA IO
pe3ysbTaTaM BBIIIOJHEHHs BCEX BUJOB y4eOHOH paOoThl, MPEeIyCMOTPEHHBIX YUEOHBIM IIIAHOM
[0 JAHHOM JTUCHUIUIMHE (MOJYJIIO), IPU 3TOM YUUTBHIBAIOTCS PE3YJbTaThl TEKYIIErO0 KOHTPOJIS
ycreBaeMocTd B TedeHue cemecTpa. OlleHKa CTENEeHHW JOCTHXKEHHUs O00Yy4arolUMHCS
IUIAaHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUs MO JUCLUILIMHE (MOIYJII0) IPOBOAUTCS MPENOIaBaATENIEM,
BEAYIIUM 3aHATUS MO AUCHUIUIMHE (MOIYJI0) METOJIOM JKclepTHoW oueHkd. Ilo wmrToram
IIPOMEXYTOUYHOM aTTeCTalUU IO AUCHMILIMHE (MOJIYJIO) BBICTABIISIETCS OLEHKA «OTIUYHO»,
«XOpOILO», «yAOBIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBLHOY.

K npomexxyTouHON arrecTaluu AOMYCKAIOTCS TOJIBKO CTYAEHTHI, BBIIOJIHMBILINE BCE
BUJbI yU4e€OHOH paboOThl, MperycMOTpEeHHbIE paboyeil MmporpaMMoil Mo JUCHMIUIMHE (IIPOLLIH
IIPOMEXKYTOUHBII KOHTPOJIb (TE€CTHI), BBIMOJIHUIN CEMUHAPCKOE 3aaHUE).

[IIkana oneHuBaHuA Onucanue

BbimonHensl Bce BuUAbI yueOHOH paboThl, IpelyCMOTPEHHbIE
OT1iinyHO yueOHbIM I1aHOM. CTYyAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IpPHUBEICHHBIM B TabMuIax IOKa3areseH,
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OonepupyeT HpI/IO6p€T€HHI>IMI/I 3HAaHUAMHU, YMCHHAMH, HABBIKAMHU,
IMPUMCHACT UX B CUTyallUAX MMOBBIIICHHON CJIOHOCTH. HpI/I 95TOM
MOT'YyT OBITE AONYIICHBI HE3HAYHUTCIIBHBIC OI_HI/I6KI/I, HETOYHOCTH,
3aTPYAHCHUS IPHU aHAJTIUTUYCCKUX OIICpaluiax, NMCpPeHOCC 3HAHWUHN U
YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

BreimonHensr Bce BUABI y4eOHOH paboTHI, MPeIyCMOTPEHHBIE
yueOHbIM M1aHOM CTYIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHUH, HaBBIKOB IPHUBEICHHBIM B TabMuIax IOKa3areseH,
ONepupyeT NPUOOPETECHHBIMU 3HAHUAMM, YMEHMSIMH, HaBBIKaMU.
IIpu 3TOoM MoOryT OBITH JIONYIIEHBI OMOKH, HETOYHOCTH,
3aTPYAHEHUS NP AHAIATHYECKHUX Ollepalusax, IePEeHOCEe 3HAHUM U
YMEHMI Ha HOBBIE, HECTAHIAPTHBIE CUTYallUH, UCIIPABJICHHBIE IIPU
IIOBTOPHOM OTBETE.

Xopomo

BeimonHensl Bce BuUAbI yueOHOH paboThl, IpelyCMOTPEHHbIE
yuyeOHbIM  Tu1aHoM.  CTyAeHT  JIeMOHCTpUPYET  HEMOJHOe
COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB IIPUBEACHHBIM B TaOIHUIIAX
nokasaresel, JOIyCKaloTCs 3HAuYUTeNbHbIE OIIMOKH, MPOSIBISAETCS
OTCYTCTBME 3HAaHWW, yYMEHHUMH, HABBIKOB [0 psALy I[OKa3aresew,
CTYNEHT  MWCIBITHIBACT  3HAYMUTEIbHBIE  3aTPYJHEHUS  IIpHU
ONEPUPOBAHUU 3HAHUSAMU U YMEHHSMHU IIPU UX IIEPEHOCE HA HOBBHIE
CUTYallUH.

y,Z[OBJ'IeTBOpI/ITeJ'ILHO

He BemonHen onuH wiam Oonee BUAOB y4eOHOW paboTHI,
IPETyCMOTPEHHBIX Y4eOHbIM IIaHOM. CTYIEHT IEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHUI, YMEHHIA, HABHIKOB MPHBEICHHBIM
B Ta0nMIax I[OKa3aTesel, JOMYCKAIOTCS 3HAYMTENbHBIC OLIMOKH,
HPOSIBIISICTCS.  OTCYTCTBUE 3HAHWI, YMEHHW, HABBIKOB IO DSy
HIOKa3aTeliei, CTYACHT HCIBITHIBACT 3HAUUTENIBHBIC 3aTPYAHCHUS
IpU ONECPUPOBAHUM 3HAHUSIMH M YMEHUSIMH TPU HX MEPEHOCE Ha
HOBBIC CHTYAIIHH.

HeynosnersopurensHo

7.3.2. [IpuMepbI TECTOB MO JUCHHILJIMHE

1. MaiiTe onpeneneHre 6€30MaCHOCTb IKOJIOTHYECKast

CocrostHre TPUPOAHOH Cpelbl, 0OecIeurnBaroiee IKOJOTHIECKUI OalaHC B IPUPOJIE U 3AIIUTY
OKpY>Karollen cpeibl U YeJIOBEKA OT ............ (akTOpOB, BBI3BAaHHBIX €CTECTBEHHBIMH IIPOLIECCAMU
Y aHTPOIIOTE€HHBIM BO3/JICHCTBUEM, BKIIIOUAsk TEXHOI€HHOE (IIPOMBIIIIEHHOCTb, CTPOUTEIBCTBO) U
CeNIbCKOXO035IICTBEHHOE

A) HeraTuBHBIX

b) BpeaHoro Bo3ieicTBIs HEOIArONpUsATHBIX

B) onachubix

2. Jlaifte onpenenenne XKU3HEHHbINA [IUKIT

ITocnenoBarenbHble WM B3aUMOCBA3aHHBIE CTAAUH ......... CHCTEMbI OT MPUOOPETEHHSI ChIPbs WU
pa3pabOoTKH MPUPOIAHBIX PECYPCOB J0 YTHIIM3ALUHU MPOTYKIIUA

A) IpOAYKIIMOHHOM

13



b) cTtpykTypupoBanHoit
B) npousBoacTBeHHOM

3. JlaiiTe onpenesieHue pUCcK SKOJIOTHYECKUI

BeposTHOCTP BO3HUKHOBEHHUS  ........... JUId TIPUPOJHOM CpeAbl M YeJIOBEKa IOCIEACTBUI
OCYILLECTBIICHUS XO35IIICTBEHHOW M MHOM JesTeIbHOCTH (BEPOSITHOCTHAs Mepa 3KOJOrMYecKOn
OIIACHOCTH)

A) pa3pylIuTenbHbIX
b) onacubix
B) HeGnaronpusTHEIX

7.3.3 Bomnpocsl K 3K3aMeHY 110 U CHUILTHHE

2.

1.

12.

13.
14.

15.

16.
17.

18.
19.

20.

21.

Kraccudeckast orieHka dK0JIOTHIecKoi 0e3onacHocTH, CTparerndeckas IKOJIOrHIecKast
onenka (C20), 3agaun CI0.

[IpeBeHTUBHBIM HHHOBAIIMOHHBIN MOAXO0/1 K OLIEHKE IKOJIOTHYECKOI 0€30MacHOCTH,
HaIlpaBJIEHHBII Ha NPEJOTBPAILIEHHNE U MUHUMHU3ALMI0 HETAaTUBHOTO BO3JEHCTBUS HA
aTarne pa3paboTKH, peKOHCTpYyKIH TexHudeckux cuctem (TC).

MeTo10710THsI MHHOBAILIMOHHOTO PEIICHUS 3a/1a4 OLEHKU U 00ecTieueHus: IKOJIOTUIECKOM
0e30macHOCTH

OcHOBHBIE TIOJIOKEHUSI THHOBALIMOHHOTO PEIICHUs 33714 OLICHKH 1 00ecIiedeH s
9KOJIOTMYECKOI 0€30M1aCHOCTH.

OcHOBHBIE TPUHLIUITBEI CHCTEMHOTO aHaIKM3a B 00JIaCTH OLIEHKH SKOJOTHYECKON
0€30MacCHOCTH.

[IpuHUKIIBI MOIYIBHOTO NOCTPOEHUS TPUPOJHO-TEXHUUECKUX CUCTEM.

OcCHOBHBIE JIOIYIIEHUS TIPU BHIOOPE METOOB M IAHHBIX JIJIsl OI[EHKH SKOJIOTUYECKON
6e3omacHoctu TC Ha 3Tane MpoeKTUPOBAHHUSL.

Ornpenenenne UMILUIUKATUBHBIX B3auMocBs3ei B [ITC

. I_IGJ'IB HCCICOOBAHUA U BBIAABJICHUA UMIIIIMKATHBHBIX cesseit B IITC. CTp}IKTypHHﬁ n

apaMeTPUUECKUI CUHTE3 TEXHUUECKUX CHCTEM.

Mozens npouecca npoektupoBanust. CTpyKTypHas ¥ napameTpudecKas ONTUMU3aLus C
Y4ETOM 3KO0JIOrn4ecKuX xapakTepucTuk TC B )KU3HEHHOM IUKJIE.

3aza4y 3KOJOTrM4ecKoro nmpoekTupoBanys. KoHLenumum MHTerpupoBalys 9KOJIOTHYECKUX
aCIEKTOB B IPOEKTUPOBAHUE

Kpurepun sxosornueckoil 6€30macHOCTH TEXHUYECKUX CUCTEM

Kpurepun sxonorudeckoit 3¢h(heKTHBHOCTH — TIOKA3aTEeNH YKOJIOTHIECKOM

3G HEKTUBHOCTH, IOKA3aTEIN COCTOSIHUS OKPY’KaIOIIEeH Cpebl.

Kpurepuu «3konoruuecku 0e30nacHol TEXHUYECKOU cucteMbl». Kpurepuun
NEPCHEKTUBHON MOJEIIHN «3KOJOTMUECKU Oe30nacHas mpoLyKIHsD».

Kpurepuu nepcrieKTUBHON MOJIENH «HAWIYUIIasi CyHIECTBYIOIAsl TEXHOIOT U
[TpuMeHeHHe HKCIEPTHBIX OLIEHOK JUIsl OLIEHKH 3KoJioruueckoi 6e3onacHoctu TC Ha
JTarne NpoeKTUPOBAHUS.

OcHoBBI BbIOOpaA METO/1a OLEHKHU. DTaIlbl IPOBEIEHUS SKCIIEPTHBIX OLEHOK.
Krnaccugukanys MeTo10B 3KCIEPTHBIX OLIEHOK. MeToAbl MHANBUIYaJIbHBIX SKCIIEPTHBIX
OLICHOK (METOJ MHTEPBBIO, METO/ aHKETHOT'O OIIPOCa, AaHATUTUYECKUN METOI, METOA
HaIMCaHWsI IPOTHO3HOT'O CLIEHAPHSL.

Oranel IPUMEHEHHSI METO/1a KOJUIEKTUBHBIX IKCIIEPTHBIX OLIEHOK. MeTo1bl
KOJIJIEKTUBHBIX SKCIEPTHBIX OLIEHOK (METOJ] KOJIEKTUBHON T'eHepaluu uaei (Mo3roBoi
aTaku), MeTon «/lenbpu, MeTo SKCIIEPTHBIX «KOMUCCHIN», METO] HAIIUCAHUS CLIEHAPUS,
METOJ IPOCTOr0 PaHKUPOBAHUSA U IP.).

@DopMbl BbIpaXKEHUS KOJIJIEKTUBHOTO MHEHHUS SKCIIEPTHON TPYIIIbI (KOJIUYECTBEHHAs
OLIEHKA B (PM3UYECKUX €AMHUIAX U3MEPEHUS UM B BUJIE OTHOIIECHUS; OaljbHast OLIEHKA;
MONapHble CPaBHEHUSI; TPYIIIIUPOBKA (COPTUPOBKA); paHXKUPOBAHUE).
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22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

Mertox npocToii pamkupoBku. Pacuer koadunmenta konkopaanun Kennamna.

MeTtop mapHbIX CPAaBHEHU.

Meroa mo3rosoro mrypma. Meton [denbdu.

Onenka HawIyd1Iei 1O0CTYITHOM TeXHOJIOTUU

OcHoBHbIE IOHATHUS U OlIpeeseHus Haumyuiie nocrynHou texnonoruu (HAT).
Nnentudukanus HT.

OcHosuble npuHLuIel onpenenenus HAT ¢ yueToM olieHKH aceKToB €€ KOMIUIEKCHOTIO
BO3JEHCTBUS HA OKPYXKAIOLLYIO CpENy.

Ocnosanus yist Beioopa HTI. Buenpenue HT/I. Ilepeuens cymectByrommx HT/I.
OKOJIOTMYECKHE XapaKTEPUCTUKN KOHCTPYKIIMOHHBIX MaTEPHUAJIOB

DKOJIOTUYECKHE KPUTEPHH BHIOOpPA KOHCTPYKIIHOHHBIX MAaTEPHAJIOB.

Matepuansl ¥ OITaCHOCTH Ul OKPYXKaKOUIEH Cpebl.

[ToTpebnenne sHEpPruy Ha MPOU3BOJACTBO MaTepHaIoB. MHOTONIapaMeTPHUECKUI BEIOOD
MaTEpUAJIOB.

Omnpenenenue sKkomMaTepuana.

MaremaTHueckasi MOJieib IepeHOca SJHEPIMH U MaTepraoB U OanaHca BXOJIHBIX U
BBIXOJHBIX TIOTOKOB.

ITpuMep OLICHKH U MOBBILIEHUS HKOJOTHUECKON O€30MaCHOCTH OUMCTHBIX COOPYKEHHH
ITIOBEPXHOCTHBIX CTOKOB Ha JTaIle IPOCKTUPOBAHMUS.

[TprMep OLIEHKH U MOBBILIEHUS YKOJIOTHUECKON O€30MacCHOCTH CTApTEPHOTO JIBUTATEIs.
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