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Ilepeuensv komnemeHyuil ¢ yKazanuem yposHeu ux hopmuposanus
no nanpasienuro noocomosxu oaxanaspos 20.03.01 « Texnochepnasn 6e30nacHochiby

IIpogure «be3onachocnb mexHo102U4eCKUX NPOUEccos U IPOU3BOICTBY

Komnerenmusi:

YK-3 -CriocobeH OCYIIECTBIIATh COIMATLHOE B3aMMO/ICHCTBUE U PEATM30BBIBATH CBOIO POJIb B KOMAH/IE.

WNHaukaTopbl TOCTUKEHUSI KOMIIETEHIIUN:

VYK-3.1 - 3HaeT oCHOBHBIC IPUEMBI 1 HOPMBI COLUATBHOTO B3aUMOACHCTBHSI; IPUHITUIIBI JIMJAEPCTBA ¥ (HOPMHUPOBAHHS KOMAH/IbI; TEXHOJIOTHH MEXK-
JIMYHOCTHOMU U TPYIIIOBOM KOMMYHUKALIUU B JEJIOBOM B3aUMOJICHCTBUHU.

VYK-3.2 - YMeer ycTaHaBIMBATh U MOAJEPKUBATh KOHTAKTHI, 00ECIIEYNBAIOIINE YCIICIIHYIO0 Pa00Ty B KOJIJIEKTHBE; IPUMEHSATH OCHOBHBIE METO/IbI U

HOPMBI COITMAIBHOTO B3aUMOACUCTBUS JIsl pealih3allii CBOEH pOJId U B3aUMOACUCTBHSI BHYTPU KOMaH/IbI.

VK-3.3 - Bnageer HaBbIKaMU COITMAIIBHOTO B3aUMOACHCTBUS M KOMaHIHON paOOThI, pacripeiesICHUs ¥ pPealTi3allii ONITUMAILHOM POJIM B KOMaH/IE.

Komnerenmusi:

OIIK-3 - CriocoGeH ocymiecTBIsATh MPOPECCHOHATBHYIO AEITEILHOCTh C YYETOM TOCY/IapCTBEHHBIX TPeOOBaHUH B 001acTH o0ecniedueHus Oe3omac-
HOCTH.

WNHanukaTtopsl JOCTHKEHHUS] KOMIETEHIUH:

OIIK-3.1 - 3HaeT neiCcTBYIONIYIO CUCTEMY rOCYIapCTBEHHOTO YIIPABICHUS B 00J1aCTH TEXHOC(HEPHOI OE30IaCHOCTH, B TOM YUCIIE CUCTEMY roCyaap-
CTBEHHOT'0, MEBEIOMCTBEHHOT'0 1 BEIOMCTBEHHOI'O HAJ130pa U KOHTPOJIST; Tp€OOBaHMSI HOPMAaTUBHO-IIPABOBBIX aKTOB B 00J1IaCTH 00OecriedeHns TeXxHochep-
HON 0€30MacCHOCTH; OCHOBBI ()YHKIIMOHUPOBAHUS JIOKAJIBHBIX CHCTEM 00ECTIeYeHHUsI TEXHOC(EPHOI 0€30MacCHOCTH: CHUCTEMY JIOKAJIbHBIX aKTOB B 00JIaCTH
obecrnieueHns 6€30MacCHOCTH, COCTAB | MOPSIOK 0O(POPMIICHUS OTYETHOCTH; MEXTYHAPOIHBIC CTAaHIaPTHI B 001acT obecredeHus TexHochepHoii 6e3omnac-
HOCTH.

OIIK-3.2 - YMeeT npuMeHATh HOpMaTHUBHBIC TIPABOBBIE aKThI, COJIEPIKAIITE TOCYIaPCTBEHHBIC HOPMATHUBHBIC TPEOOBAHMS B 00JIACTH TeXHOCHEPHOM
0€30MMacHOCTH, MEXXTOCYapCTBEHHbIE, HAIIHOHAJIBHBIC M MEXKTYHAPOIHbIE CTAaHIAPTHI B cpepe 6€30MacHOCTH B YaCTH BBIZIETICHNS HEOOXOIUMBIX TpeOOoBa-
HUH; OnpeensiTh HOpMaTUBBI KauecTBAa M HOPMAaTHBBI JOMYCTUMOIO BO3/IEHCTBHSI HA OOBEKT, Cpeay 0OOuTaHus; (OPpMUPOBATH OTYETHOCTD (HA JTIOKATbHOM
ypOBHE) B 00s1acTH TexHOC(epHOi 6e30macHOCTH.

OIIK-3.3 - Bnageet HaBBIKOM IMOA00pa HOPMATHBHO-ITPABOBBIX aKTOB IS PEIICHHS JIOKATBHBIX 3a/1a4 00eCieueHrs TeXHOC(epHOI O€30MMacHOCTH.

Huouxkamop Cooeporcanue Omanwvl hopmuposanus Komnemenyuu Haumenoeanue oye-
00CHUMICCHUS KoMnemeHuuu (ykazamwv 6ce memvt uz PII/]) HOYHO020 cpedcmea




Komnemenuuu

Jexyuu

Ilpakmuueckue
3anamus, nabopa-
MOpHLLIL RPAKMU-
Kym

Jlabopamopnwie
3anaAmuA

Kypcoeoit npo-
exm (paboma)

YK-3.1

3HaeT OCHOBHBIE IIPUEMBI U
HOpPMBI COLIMAIIBHOTO B3anMO-
NEUCTBUS; TPUHLMIBI JIUAEP-
ctBa U (HOPMHPOBAHUS KO-
MaH[Ipl; TEXHOJOTUU MEKINY-
HOCTHOHM U TPYIIIOBOM KOMMY-
HUKAallUd B JEJIOBOM B3aMMO-
JNEUCTBUU

Tema 1-14

Tema 3-5,12

He npeoycmom-
penvl

He npedycmom-
penvl

Ilpakmuueckas pa-
Ooma, KOHmpovHaA
paboma, IK3ameH

VYK-3.2

YMeer ycTaHaBIUMBaTh M MOJI-
Jep>KUBaTh KOHTAKThI, oOecrie-
YUBAIOIIUE YCIICITHYIO pPaboTy
B KOJUICKTUBE; MPUMEHSTH OC-
HOBHBIE METOJIbl U HOPMBI CO-
OUAJIbHOIO  B3aUMOJCUCTBHUSA
JUISL pealiu3allii CBOCU PO U
B3aUMOJECHCTBUS BHYTPH KO-
MaH/IBI

Tema 1-14

Tema 3-5,12

He npeoycmom-
penvl

He npedycmom-
penvl

Ilpakmuueckas pa-
Ooma,konmpovHan
paboma,IK3amen

VK-3.3

Brmameer HaBBIKAMH COLIMANIL-
HOI'O B3aMMOJEUCTBUI U KO-
MaHIHOW paboThI, pacmpesere-
HUSI U peau3alii ONTHUMAJIb-
HOM pOoJI B KOMaHJIE.

Tema 1-14

Tema 3-5,12

He npeoycmom-
penbl

He npedycmom-
penbl

Ilpakmuueckasn pa-
ooma,Konmponvhan
paboma,yK3amen

OIIK-3.1

- 3HaeT JEUCTBYIOIIYIO CH-
cTeMy rocyJ1apCTBEHHOIO
ylpaBieHus B 00JacTH TEXHO-
chepHol 0€30macHOCTH, B TOM
YUCIIE CHUCTEMY TOCYAAapCTBEH-
HOTO, MEXBEJOMCTBEHHOTO U

Tema 1-14

Tema 3-5,12

He npeoycmom-
penbl

He npedycmom-
penbl

Ilpakmuueckasn pa-
ooma, KOHmponbHaA
paboma, IK3amen




BEJIOMCTBCHHOTO Haa30pa H
KOHTpOJIS; TpeOOBaHMUS HOpMa-
THUBHO-TIPABOBBIX aKTOB B 00JIa-
ctu obecmneueHuss TexHochep-
HOM O€30IacCHOCTH, OCHOBEI
(YHKIIMOHUPOBAHHS  JIOKAJIb-
HBIX CHUCTEM OOECTICUCHUS TEX-
Hoc(epHOl 0e30MmacHOCTH: CU-
CTEMY JIOKaIBbHBIX aKTOB B 00-
JacTu obecrievueHus 0e30macHo-
CTH, COCTaB M TOPSAIOK 0(hOpM-
JICHUSI OTYETHOCTH; MEXIyHa-
POIHBIE CTaHAAPTHI B 00JIACTH
obecrieueHnss  TexHOC(HEpHOI
0€30MacHOCTH

OIIK-3.2

YMeeT NpuMEeHATh HOPMAaTHUB-
HBIE TIPABOBBIC aKThI, COJIEPXKa-
M€ TOCYAapCTBEHHBIC HOPMa-
THUBHBIE TpeOOBaHUs B 00JaCTH
TeXHOC(epHOU Oe30MacHOCTH,
MEKTOCY/IapCTBEHHBIC, HAIHO-
HAIBHBIE W MEXIyHApOIHbIC
CTaHzapThl B chepe Oe30macHo-
CTH B 4YacTU BBIJCIEHUS HEOO-
XOJIMMBIX TPeOOBaHMUIA; OTIpeIe-
JSATh HOPMATUBBI KadyecTBa U
HOPMATHBBI JIOITYCTHMOTO BO3-
JCUCTBUST HA OOBEKT, Cpemy
obutanus; (GopMHpoBaTH OT-
YETHOCTh  (HAa  JIOKAJIbHOM
ypoBHE) B o0actu TexHochep-
HOM O€30IMTaCHOCTH

Tema 1-14

Tema 3-5,12

He npeoycmom-
penbl

He npedycmom-
penbl

Ilpakmuueckasn pa-
ooma, KOHmponbHaAA
paboma, IK3amen




OIIK-3.3

Brnageer wHaBeikoM mopbopa
HOpMaTI/IBHO-HpaBOBBIX AKTOB
JUTSL PEIICHUS JIOKATBHBIX 33134
obecrieueHnss  TexHOC(HEpHOI
0e30MMacHOCTH.

Tema 1-14

Tema 3-5,12

He npeoycmom-
penvl

He npedycmom-
penvl

Ilpakmuueckasn pa-
Ooma, KOHmpoLHAA
paboma, IK3ameH




Ilepeuensv oyenounvix cpedcme no oucuuniune (MooyJio)

Ouyenounvie cpeocmea | Kon-eo Min, 6annos Max, 6annos
(6azoewiit ypo- (noeviuiennwlil ypo-
6€Hb) 6€Hb)
Ilpakmuueckaa paboma 4 7 12
Koumponwvnas paboma 1 8 12
IK3amen 1 24 40
Hmozo: 60 100




HlIkana ouenusanusn

Iudposoe
BbIpasKeHHne

BbipakeHue B
0aJsax:

CioBecHoe
BbIpPa:KeHH e

Kpurtepun onieHKH HHIMKATOPOB J0CTHKeHHs pH ¢opMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOI

3a4eT

5

87 -100

OtnuuHo (3a-
YTEHO)

OLieHKa «OTJIMYHOY BBICTABIIAETCS CTYJEHTY, €CIIM TEOPETUUECKOE COIepAkKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, €3 TPOoOesioB; UCUEPITBIBAIOIIE, TTOCTIEI0-
BaTeIbHO, YETKO M JIOTHYECKH CTPOWHO H3JIaraeT MaTepuai; CBOOOIHO
CHpaBISETCS C 3a/1a4aMiy, BOIPOCAMHU U IPYTUMH BHIIAMHU IPUMEHEHHS 3HA-
HUUW; UCTIOJB3YET B OTBETE JOMOIHUTENIBHBIN MaTepHall BCe MPeyCMOTPEH-
HBIE TIPOTPaMMOM 3a/1aHUS BBIIIOJIHEHBI, KAYECTBO MX BBIIOJHEHHUS OIIEHEHO
YHICIIOM 0aJUTOB, OJIM3KUM K MaKCHMAaJIbHOMY; aHAJIM3UPYET MOJTy4YeHHBIE pe-
3YJIBTATHI, MPOSIBIISIET CAMOCTOSTSIILHOCTh IPY BBITIOJIHEHUY 3a1aHUN

74 - 86

Xoporio (3a-
YTEHO)

OLieHKa «XOPOII0» BBICTABISETCS CTYACHTY, €CIIM TECOPETUUECKOE COAEepiKa-
HHE Kypca OCBOCHO MOJTHOCTHIO, HEOOXOAMMBIE IPAKTHIECKUE KOMIIETEHITUN
B OCHOBHOM C(hOpPMHPOBaAHBI, BCE MPEyCMOTPEHHBIE MPOTPaMMOI 00yUeHHS
y4eOHbIC 33J]aHUS BBIMIOJHEHBI, KAYECTBO MX BBITIOJHEHHS JOCTATOYHO BBI-
cokoe. CTyeHT TBep0 3HaeT MaTepHall, TPaMOTHO U IO CYIIECTBY M3JIaraet
€ro, He JO0MyCKasl CYIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

Y noBneTBopu-
TeNbHO (3a-
YTEHO)

OrneHka «yZOBIETBOPHUTEIHHO» BBICTABISIETCS CTYACHTY, €CIH TeOpeTHde-
CKOE Cofiep)KaHMe Kypca OCBOEHO YacCTUYHO, HO MPOOEThI HE HOCAT CYIIe-
CTBEHHOT'O XapakTepa, OOJIBIINHCTBO MPEIyCMOTPEHHBIX MTPOrpaMMON 3a1a-
HUH BBITIOJTHEHO, HO B HUX UMEIOTCS OIINOKH, ITPH OTBETE HA TIOCTABJICHHBIH
BOIPOC CTYJCHT JIOMYyCKaeT HETOYHOCTH, HEJIOCTATOYHO MpaBHIbHBIC (op-
MYJIUPOBKH, HAOIIOAAFOTCS HAPYIICHUS JIOTHYECKON TIOCIIeIOBATEILHOCTH B
M3JI0’KEHUH MMPOTrPaMMHOTO MaTepraa.

OneHKa «3auTEHO» BBICTABISAETCA CTY-
JIEHTY, €CJIM OTBETHI Ha BONPOCHI 10 TEMaM
JTUCITATUTAHBI TIOCIEIOBATEIbHBI, JIOTHYE-
CKH W3JIOXKEHBI, JOIYyCKAIOTCS HE3HAYH-
TEIbHBIE HEJJOUETHI B OTBETE CTYACHTA, Ta-
KHE€ KaK OTCYTCTBHE CaMOCTOSITEIIEHOTO
BBIBO/Ia, pEYEBbIE OMUOKHU H TP

Huxe 60

HeynosnerBo-
PHUTEIBEHO
(He 3a4TEHO)

O1cHKa «HEYIOBJICTBOPUTEIBHO» BBICTABISACTCS CTYICHTY, €CIM OH HE
3HAeT 3HAYMTEIBHON YacTH MPOTPAMMHOTO MaTepHaia, JOITyCKaeT CyIle-
CTBEHHBIC OIIMOKU, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYIHCHUSIMH BBIIOIHSICT
MpPaKTHYECKHUE pPabOThl, HEOOXOAUMBIC MPAKTHYCCKHE KOMIICTCHIIMH HE
c(hOopMUPOBaHBI, OONBITUHCTBO MPEIYCMOTPEHHBIX MPOTPAMMOI 00YUYCHHS
Y4eOHBIX 33aJJaHUI HE BBIOJHEHO, KAYECTBO MX BEHITIOJIHCHHUS OI[CHEHO YFC-
J10M 0aJT0B, OJIM3KUM K MHHUMAJTEHOMY

OI_ICHKa «HE€ 3a4TCHO» BBLICTABJIACTCA CTY-
ACHTY, €CJIN CTYACHT HC 3HACT OCHOBHLIX
TTOHSITUN TEMBI JUCIHUIIINHBI, HC OTBCYACT
Ha JOOIIOJIHUTCIBHBIC M HABOIANIUC BO-
IMPOCHI MPEIogaBaTes.




KpaTkasi xapakTepucTHKA OLIEHOYHBIX CPeACTBA

No
n/n

Haumenosanue
OUECHOYHO20
cpeocmea

Kpamkaa xapakxmepucmuka oyeHo4H020
cpeocmea

Ilpeocmaenenue
OUeHOUHO020 Cpeo-
cmea 6 gponoe

2

3

4

[IpakTueckoe
3aHATHE

B xone npakTryeckux paboT CTYIEHTHI OBJa-
JIEBAIOT YMEHHSIMU II0JIH30BaThCSA PadoTaTh C
HOPMATUBHBIMU JIOKYMEHTaAMU U HHCTPYKTHUB-
HBIMM MaTepuajiaMHi, CHPaBOYHUKAMH, CO-
CTaBJISITh TEXHUYECKYIO JOKYMEHTALIUIO; BbI-
MOJTHATh YEPTEKHU, CXEMbI, TaOJHUIIbI, PEIIaTh
pa3HOro poja 3ajayu, AejaTh BBIYMCIICHUS,
ONPENEIATh XapAKTEPUCTUKHU PA3IMYHBIX Be-
IeCTB, OOBEKTOB, siBIeHHM. [{enp nmpakTuye-
CKMX 3aHSATHH 3aKJII0YaeTCs B BBIPAOOTKE Yy
CTYJICHTOB HAaBBIKOB NPHUMEHEHUS MOJYYCH-
HBIX 3HAHUU JJI PEIICHUS MTPAKTUYECKUX 3a-
Jlad B MPOIECCE COBMECTHOM JIEATEIILHOCTH C
MIPEIOIABATEISIMU.

Tembl npakTHye-
CKMX 3aHSTHI;
KOHTPOJIbHBIE BO-
IIPOCHI U 3aaHUS
10 TEME IPaKTH4e-
CKOI'O 3aHATHUSA

KonTposbHas
pabota

CpeacTBo MpOBEPKU YMEHUN MPUMEHSTH MO-
Jy4Y€HHbIE 3HAHUS Ui PELICHUs 3a7a4 ompe-
JIEJICHHOTO TUIIA 110 TEME WK pa3fey.

Komruiext KoH-
TPOJIBHBIX 3aJaHUMN
0 BapuaHTaM




MuHHCTEpCTBO HAYyKHU U BbICIIEro o0OpazoBanus Poccuiickoii @enepanuun
HuwxHexkaMCKUi XUMHKO-TEXHOJIOTMYECKUM HHCTUTYT ((puman)
dbenepaabHOro rocy/1apCTBEHHOTO OFO/IKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIETO0 00Opa3oBaHUs
«Ka3zaHCkuil HalIMOHAIBHBIA UCCIEA0BATEILCKUN TEXHOJOTUYECKUN YHUBEPCUTET

QDaxynvmem mexanHuyeckKuu
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHono2uti

Y4eOHbIM TIaHOM 10 HampasiieHuto moAroToBku 20.03.01 «Texuocghepnan oes-
ORACHOCHbY TS O0YUAIOUTNXCS PEAYCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATUH T10
nucuuiuinHe Jkonozua B 3 cemectpe. OOydaromMMCes MPeiaraloTcsi pa3HOypOBHEBbIE
3a/1auu ¥ 3aJaHusl PEKOHCTPYKTUBHOTO YPOBHSI, MO3BOJISIONINE OIIEHUBATH U IMATHOCTH-
pOBaTh YMEHUS CUHTE3UPOBaTh, aHAIM3UPOBATh, 00001IaTh (PAKTUYECKUIN U TeopeTuye-
CKMil MaTepuan ¢ (HOpMyJITUPOBAHUEM KOHKPETHBIX BBIBOJOB, YCTAHOBIICHUEM IIPH-
YUHHO-CJICJICTBEHHBIX CBS3EH.

IIpakTuyeckast padbora Nel
Paznen 3. I'mapocdepa

Omnpenenutb pacueTHBIN pacXxo]] CTOYHBIX BOJ U TE€OMETPUUECKHE pa3MephI mec-
KOJIOBKM — YKHUPOJIOBKU JIJI1 OUUCTKM CTOYHbIX BoJ (CB) mpeanpusitusi ¢ mpou3BO/I-
CTBEHHOM MOIIHOCTHIO I1 — 25 T/cMeHy M HOpMO# BO0OTBeAeHUs m = 20,2 M*/T mpo-
OYKIIMH € Y4eTOM yacoBoro koadgduimenta Ku = 2,5 4 npu ckopoctu apmwxeHust V =
0,003 m/c, co cpenqaum nuametrpom dacTuil d = 100 MKM, KOJIMYECTBO 4acOB PabOTHI B
cMeHy t = 8 yacos paboueii ry6unoi noBymku H = 1,5 m; P xua. = 800 xr/m> ; P gacr.
= 1000 xr/m>; p k. = 0,5 - 10° ITac.

CKOpoCTh OCaxJeHHs MpUMeceld WM BCIUIBIBAHUS Kamelnek HeQTenpoayKTOB
(ckupa) ompezensercs 1o Gopmyiie.

U = (gd? / 18)((Py— Px)/ p)

U=9,81-(100-10%,)*/18 - (1000 — 800) /0,5 - 10> =2,18 - 10m/c = 0,00218
M/C

JdnnHa HepTeJOBYILIKH onpeaeaseTcs mo ciaeaywiuei ¢popmy.e:

L=(VH/0,5(U=0,5V))=0,003-1,5/(0,5- (2,18 - 103 —0,5-0,003)) = 13,2

MakcumanbHbIN YaCOBOM pacxo]l CTOYHBIX BOJ:

Q=(m-II- Ku) / t



Q=20,2-25T1/cm-2,5/8=157,8 M*/u
Pabouast mupuHa HeTETOBYIIKY paBHA:

B=Q/ (V- H-3600)
B=157,8/(0,003 - 1,5 - 3600) =9,37 m
B neckonoBkax — xuposoBkax ynasiauBaercsa 20 — 30 % npumeceit u 60 — 70 % xupa, no3ToMy 10-
OYUCTKY CTOYHBIX BOJ AaJIbLIC MPOBOAAT APYTMMU MCETOJAMMU.

UCXOJIHBIC TaHHBIE K IPaKTH4ecKoil padote Nel

4 N ¢ ]

II — npouss. ] ] ] ]
MOIIIHOCThb 10 11 12 13 14 15 16 17 18 19
T/CMEHYy

m — HoOpMa
BogoorBeme- | 7,1 | 8,7 | 94 | 0,2 1,6 2.5 3 38126102
HUS M3/T

Ku — 4aco- 3
Boii ko3d-| 1,5 | 2,6 | 2,7 2,2 2,8 3,0 2,1 22 1 23| 24

| NIDY
N
| NIDY
N

| NDY
| NI Y
| NI Y

uument (1)

V - c¢Ko- ( ( ( (

pocts asu- | 0,00 | 0,00 | 0,00 | 0,004 | 0,005 | 0,006 | 0,006 | 0,00 | 0,00 | 0,00
Jkenust uya-| | 2 3 7 8 9
cTul (M/c)

d — cp. qma-| 10 | 20 | 30 40 50 60 70 80 | 90 | 100
MeTp ya-
cTHll (MKM)
t — koamue-| 8 9 10 11 12 8 9 10 | 11 | 12
CTBO 4YacoB
padoThI

H - pa6ouas | 1,1 | 1,2 | 1,3 | 14 1,5 1,6 L7 | 1,8 | 1,9 | 2,0
rjyOuHa Jio-

BYILIKH (M)
Pr - maor-| 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 130 | 140 | 150
HOCTHb  4Ya- 0 0 0

crun (kr/m>)
P:x — maor- | 400 | 500 | 600 | 750 800 1000 | 950 120 [ 125 | 135
HOCTL KW/I- 0 0 0

KOCTH
(xr/m?)
lLx — BS3- 0,5-107 IIa
KOCTh KH/I-
koctH (I1a)




IIpakTnueckas padora Ne2
Pasznen 4. Atmocepa—uactb Ouochepsl

BoznelicTBue uenoBeka Ha MPUPOAY U €ro mocieAcTBrsl. OnpenenuTe npeaebHO JOMYCTHMbIE
BBIOPOCHI /IS CIEAYIOIINX BPEIHBIX IpUMeceil: 1. okcup yriepoaa, 2. TMOKCUI a30Ta, 3. THOKCH]
cepbl, 4. aMMHUax.

N3BecTHO, YTO MpenenpHO-T0NyCTUMbIC KOHIIEHTpauu JaHHbiX BemiecTB: [1J]IKco = 1 mr/m?,
MNAK NO2 =0,085mr/m?, ITJIKs02 = 0,5mr/M?, TIJIK NH3 = 0,2 mr/m*. UMeroTcsI clieytonine nCXoIHbIe
JIaHHbIe: BeIcoTa TPYOB! H (M), mimmHa 1 mmpuHa yeTbs TpyOs! L (M) u B (M); Temmepatypa BIXOIAITHX
razoB Tr (°C), Ttemnepatypa okpyxatouieid cpenbl TB (°C); ko3 uuneHT TemneparypHoi cTpaTu-
bukaruu atmocdepsl A = 200; KOHIICHTpAIIMKM BPEIHBIX BEIIECTB B MPHU3EMHOM ciioe Bo3ayxa Cco
(mr/m?), CNH3 (mMr/m?), CNO2 (mr/m?), CSO2 (Mr/m?), W — CKOpOCTH IBHIKEHUS Ta30B (M/C).

OmnpenensieM TuaMeTp yCThs TPYOBI:

A=2LB/(L+B)
Vr—o0beM BBIXOASIIUX ra3oB (m3/c):
Vr=@m-12/4)- W
Ko3¢duuuenr paccemBaHus ra3oBo3aylLIHON cMeCH:
f=(1000 - W>- )/ HZAT

m - ko3¢ PpunuenT, onpeneaseMslii o gopmy.ie:
1

m:
0,67 +0,1-/f +0,34-3/f

Om — OMACHAS CKOPOCTH BeTPa HA ypoBHe (uirorepa
V_-AT

v, =0,65-3

Koa¢ppuuuenr n onpeneasiioT B 3aBHCHMOCTH OT BeJIMYMHBI BCIIOMOra-
TeJIbHOI0 MapaMeTpa vy , MPH KOTOPOIl BO3MO:KeH OTPhIB (akesia BbIOpoca OT
TPYOBI:

Ecmi 2> 0,>0,3, 1O n=3-,(v, -03)436-v,)
Ecmn v,>2, Ton=1; Ecom v v, <0,3, To n = 3.

PaccunrteiBaem T1JIBi (1t KaXX10TO BEIIECTBA) BEIIECTBA OMHUPASCH HA MOJTYYCHHBIE TaHHEIC:

HABi = [(ITAKi —Cd) x H> A/VAT |/ (AXxm xn x 1)
OmnpenensieM Maccy KaXJI0ro BeLIecTBa Mo Gpopmyie:

Mi = (Ci - Vr) : 1000



CpasuuBaem [1/[Bi 1 Mi ka)kq0ro BemecTBa U BBISBISIEM HEOOXOUMOCTh UCTIONB30BaHUS Ta-
30ynaBiMBaromux anmaparos (ecnmu Mi > I1/IBi, To ra3oynaBiauBaroIye anmaparbl HEOOXOIUMBI,
eciu Mi < I1[IBi—To Her).

HcxonHble TaHHbIE K TPaKTUYECKON padboTe Ne2

Bapu- 1 2 3 4 5 6 7 8 9 10
aHThI

c 15 |28 | 33 4 9 17 | 5,6 3,8 1,5 1,2
C

omr/m?3

Cyomr/™m | 98 | 77 | 76 64 56 87 | 78 64 15 20

3

Csoz 105 | 121 | 134 | 153 | 105 | 121 | 380 26 79 93
Cnus 180 [205| 196 | 201 | 205 | 178 | 180 164 156 196
mr/m?

H(m) I |21 3 [ 4] 5 |6/ 7 8 9 | 10
L(m) 0,1 02| 0,3 04| 0,5 0,6 | 0,7 0,8 0,9 1,0
Wio) | 10 | 9] 8 | 71 6 | 5| 4| 3 2 | 1

Tr(°C) 50 | 55 60 70 75 80 | &5 90 95 100

Te(°C) 15 | 16 17 18 19 20 | 21 22 23 24

B (m) 0,1 {02] 03 |04] 05 |06 0,7 0,8 0,9 1,0
A =200

IIpakTuueckas pabora Ne3
Pa3nea 5. Ikojornueckas 0€30IacHOCTL
OmnpeneneHne dKOJOTHUECKOTo yiiep0a OT BO3ACUCTBUS MPOMBIIIUICHHOTO TPEAIPHs-

THSI Ha OKPYIKAOIIYIO Cpeay.

Viep6 — nmotepu, BO3HHKAIOIIME B Pe3ybTaTe KaKUX-TINOO COOBITUN HMIIH SIBJIE-
HHI, HETaTUBHBIX U3MCHCHUM B IPUPOJTHON Cpeje ymepo:

1. sKOHOMHYECKHH (IOTEPU M3-3a HEIOMOIYUYCHHUS MPOLYKIIHH).

2. COLMAIILHO-3KOHOMMYECKHUH (pOCT 3a00J1€BAaEMOCTH HACEIICHUS),

3. comuanbHBIM — CHIDKCHHE IPOJIOKUTEIIBHOCTH KU3HU,

4. 9KOJOTHYeCKHH (MCYEC3HOBEHHNE HEKOTOPHIX BU0B OPraHU3MOB).

OrneHkKa 5KOHOMHYECKOTO yiep0a BeeTCS B YSThIPE dTaHa:

IEePBBIM 3Tal—OoIpeAe/ICHHE MAacChl BEIOPOCOB, BTOPOM A3Tall — OIpEAeIICHUE
KOHIIEHTpalKi B arMocdepe (Bogoeme), TPETUM 3Tal — OIpeAcIcHNe HaTypalbHOTO
yiiep0a, 4eTBEPThIM 3Tall — AKOHOMHYECKHI yIIepO.

Ha mepBoM sTame pacueToB ompeaeaseTcs o0beM U CTPyKTypa BeiOpocoB. Ha
BTOPOM — U3MEPAETCS KOHIIEHTpAIUs BEIOPOCOB, BEJETCS pacyeT pacCeUBaHUs BPEIHBIX
npuMeceit (0COOEHHOCTh MECTOIIOI0KEHUSI HCTOYHHKA, BBICOTA TPYObI, p03a BETPOB,
IIOT'OTHBIC YCIIOBHUS, PeIbed) MECTHOCTH.

Ha tperbem 3Tame mo KOHIIEHTpaIlldd MOXKHO ONPEACIUTh YXYAIIECHHE KayecTBa
JKU3HHU, COKPAIIICHHE CPOKOB CIIY»KObI MMYIIIECTBA, YXYAIICHUE IMOKA3aTeICH MPOU3-
BOJICTBEHHOTO ITIpoliecca (COKpaIleHHue YpOKaitHOCTH, 3aMeIJIEHUE MPUPOCTa B JIECHOM
XO3SHCTBE).

Ha derBepTroM »sTame BBIUMCIAETCS yIIepd pa3IMYHBIMH METOIAMHU.



DOMIUPUYECKHUI METOJT;

Y=xp
I7e: X—HaTypajbHble U3BMEHECHUS, p—ICHEXKHAas OLICHKA.

MeTo 0000IIEHHBIX KOCBEHHBIX OIICHOK:
V=Vaa+VBB+V¥Y3y+VYun
rJe: Ya — ymep0, KOTOPBIH IPUYUHSICT NPEINPUITHAE BO3IYIITHOM
cpene, YB—Boge, Y3—ymepd 3eMeNbHBIM pecypcaM, YH—yIep0d Heapam; o
B Y N —xo3(dUIMEeHTH Ha CTEIEHb JIOCTOBEPHOCTH YKPYIHEHHOT'O METO/IBI.

MeTon YKpYIHEHHOTO pacyeTa 3KOHOMHYECKOro yiepoa:
YV=7yocfM

r7e: Y — MHOXUTENb, YMCICHHOE 3HA4YeHHE KOTOoporo paseH 16.5 pyO/yci.t
(3aBHCHUT OT Kypca JoJuiapa U CTOMMOCTH OJHOW TOHHBI yCII. TOTIJIMBA), G — TOKa3a-
TEJIb OTHOCUTETFHON OMACHOCTH 3arpsi3HEHUs aTMOC(EepHOro BO3ayXa Haja Teppu-
TOPHSAMH PA3IUYHBIX THUIOB; f— MoMpaBKa, yIUTHIBAIOIIAS XapaKTEp PACCESTHUS IPUMECH
B aTMoc(epe; M — npuBeieHHas Macca ToJI0BOTO BEIOpOCa 3arpsi3HEHUH U3 UCTOY-
Huka (ycin.t/rox). Ilnomans 30HB akTUBHOTO 3arpsa3Henus (3A3) aias opraHuso-
BaHHBIX UCTOYHUKOB MPEACTABIISICT COOOM KOJBIO, 3aKITIOUCHHOE MEXKITY OKPYIK-
HOCTSIMU C MJIBIM U OOJIBIIIUM PAJHUyCOM 3arpsi3HEHUSI. 30Ha aKTUBHOTO 3arpsi3-
HEHUS ISl KaXXJ0T0 UCTOYHUKA, YIIEpO OT BHIOPOCOB KOTOPOTO, MOJICKHUT OICHKE,
OTIPEAeIISIETCS CIEIYIOIUM 00pPa3oM:

rae: h—srpicoTa HCTOYHUKA B METpax;

(@—O0e3pa3mMepHas monpaBKa Ha oAbeM Pakeja BHIOPOCOB B aTMOcdepe, BbI-
gucnasemMas o Gopmyie:
o=1+AT/75°C

AT — cpenmHeroaoBasi pa3HOCTh TEMIIEPATYP B YCThE UCTOYHUKA M OKPY KAIOIIICH
atmocdepe, °C.

Jl1st aBTOMarucTpanei 30Ha akTUBHOTO 3arpsi3HEHUS—ATO oJioca mupuHoit 200 M,
IEHTpaIbHAS 0Ch, KOTOPOH COBMAAAET C OChIO aBTOMAruCTPau.

JI7isi HeOpraHW30BaHHBIX UCTOYHUKOB (CKJIAJ0B, KApbepOB, CBAJIOK, OKOH MPO-
MBIIIJIEHHBIX 3JJAHUN U T.J.) — 30HAa AKTUBHOTO 3arpsi3HEHUS 3TO TEPPUTOPUS B
1 KM cO BCeX CTOPOH UCTOYHHUKA.

3HaueHUsI G OTHOCUTEJIbHOM OMACHOCTHU 3arpsi3HEHUS
BO3JlyXa HaJl TEPPUTOPUSIMU PA3HBIX TUIIOB

Tum 3arps3HsIEMON TEPPUTOPUU o
KypopTsl, 3an10BeIHUKH, 3aKa3HUKH 10
[TpuropoiHbie 30HBI OTJIbIXA U CAJOBbIE YYACTKU 8
HaceneHnHple MyHKTHI ¢ JIOTHOCTHIO HACENEHUS n (den/ra) 0,1 n
[Tpombinuierasie npeanpusTus (C33) 4
Jleca: 1-a rpynna 0,2
2-4 rpynna 0,1
3-s rpynmna 0,025
[TamHu: r0xHBIE 30HBI (F0kHEEe S0° c.111.) 0,25
[{eHTpaJIbHO-UYE€PHO3EMHBIN palioH 0,15




Or Cubupu 0,15
[Ipoune paiioHbl 0,10
Cazipl, BAHOTPAIHUKH 0,50
[TacTOwuIa, CEHOKOCHI 0,05

3HaueHUE MHOXHTENS f, MOoNMpaBKu, YIYUTHIBAIOIIEH XapaKkTep paccesHus IpH-
MeCH B aTMocdepe, OnpeacIseTcs CISAYIOMNM 00pa3oM:

a) A Tra3000pa3HBIX ~ OpHUMEcCeM W JIETKUX MEJKOJHUCIEPCHBIX
YaCTHI] C OYEHb MajJol CKOPOCThIO ocemaHus (MeHee 1 cM/C) MPUHUMAETCS, UTO:

f=1100 (m) /(100 (M) + ¢ h)] [u (Mm/c)/1 +u (m/c)]

rae: h — reoMmerpuyeckas BICOTA YCThs HCTOYHHKA IO OTHOMICHHIO K CPEJI-
HEMY YPOBHIO 30HBI aKTHBHOTO 3arps3HEHUS; () — ITOIpaBKa Ha MOAbeM dakeia
BBIOpOca B atMocdepe, Beraucisemas mo dopmyie 2.7; U — CpeaHEroA0BOe 3HAUCHHUE
CKOPOCTH BETpa Ha ypoBHE (hrorepa, m/c.

0) I YacTuI, OCemalolMX cOo CcKopocTeio oT 1 mo 20 cM/c mpuHUMaeTcs,

4TO:!
£=[1000(m) / (60 (M) + d h)]*+u (m/c) /1 1 u (m/c)]

B) 1JIs1 YACTHII, OCEIAIOLINX CO CKOPOCTHIO cBbIie 20 M/c, MpUHUMAETCs, YTO He3a-

BUCHMO OT 3HaueHui h, ¢, AT u u:
f=10

3HaueHHWe MPUBEIEHHON Macchl TOJOBOTO BHIOpPOCA 3arpsA3HEHUM B aTMO-

chepy u3 ucrounuka (M) onpenaensercs mno popmye:

M= XAi mi
rae: mi—macca roJIo0BOro BI:-I6‘pOCEl npuMmecu 1-To BemecTBa B atMocdepy,
T/TOL; Ai—T110Ka3aTellb OTHOCUTEILHON arpeCCUBHOCTH IMIPUMECH 1-TO BEILECTBA,

YCI.T/T.

3HaueHHus M ompeaensoTcs 1mo GopMyie pa3aeabHo I KaXI0T0 3arpsa3Hs-
I0Iero BemecTBa. [loydmB Bec MmapaMeTphbl, BBIYHUCISIECM YyIIepO, KOTOPBIH
HAaHOCST KaK ra3o000pa3Hble BEMeCTBA, TaK U a3pO30JIH.

Y=yofM = yo(frMr + fa Ma)

PacueTsl mpon3BoasATCA 10 BapuaHTaM MPEJI0KEHHBIM IIPETIOJaBaTEIIEM.
IIpakTuyeckasi padbora Ned
Pacuerbl CTOMMOCTHOI OLICHKH ylIep0a oT pa3MelnieHusi 0TX0A0B
PacueTrsl mokazarensi CTOMMOCTHOM OLIEHKM ylepOa OT pa3MEIIEHHs OTXOJ0B
OPEIPUITHS IPOU3BOAATCS MO CIASAYIOUINUM (PopMyiam:

Yi(j)= Yya.orx. x mi (j) x Kj

rae: Yi (j) — croumocTHas oLeHKa yiep0a oT pa3MelleHus 1-ro BUja OTX0A0B | —
ro Kjacca OfmacHOCTH, ThIC.pyO/ToI;

YyaA.oTX. — yAeNbHBIA 3KO0JIOrO-d3KOHOMHYECKUH 3PQeKT oT pa3MelieHus |
TOHHBI OTXOJI0B 4-T0 Kjlacca OMaCHOCTH, /Il yclioBuit r. YexoBa MOCKOBCKOM 001acTH
(LlenTpanbHbIil 5KOHOMUYECKHM paiioH) B cTOUMOCTHBIX oneHkax 2010 r. (Yym.otx.=
0,400 TeIC. pYO/T);

Kj — koappunmenT, yuuThIBarOIMil OMaCHOCTh OTXOJIOB j-I'O Kjlacca, IpuHUMa-
€TCsI COIVIaCHO TaOIUIIBI 6;

M i(j) — yCTaHOBIEHHBIN JUMUT pa3MElIeHUs OTXOJO0B i-ro BHAA j-ro Kiacca
OIIACHOCTH, T/TOJI;



mi(j) — pakTHyecKas macca pa3MelaeMbIX OTX0/I0B i-To BUa j-ro Kiacca ornac-
HOCTH, T/TO/I.
Caenenus 00 0TX0Aax, pa3MeIlaeMbIX MPeIPUIATHEM

Ne HaunmenoBanue oTxom0B mi (J) M i(j) T/ron Kaacc onac-
T/TOJT HOCTH 0TXO0J1a
1 Maciio KoMIpeccopHoe OT- 0,1 0,2 2
paboTaHHOE
2 OuibTpyroLas 3arpy3ka 0,45 0,6 3
oTpaboTaHHas
3 OkayinHa U CBapOYHbBIN 0,1 0,08 4
1Ak
4 OTX0AB! NOJTUMEPHBIE 0,15 0,09 4
5 [Teuts abpaszuBHas 0,41 0,25 4
6 CTpouTEeIbHBIE OTXOIBI 110 150 5
7 ThO 78,3 75 5

OrnpeneneHre CTOMMOCTHOM OIIEHKH yIiepOa OT pa3MeIeHUs OTX0/I0B MPeIpu-
ATUSA

No HanmenoBanue otxonoB | mi () | Kj | Vi (j) | B % k uroro
T/TOJ ThIC.py0/TO
A

1 Macno xomnpeccopnoe | 0,1 3

0TpabOTaHHOE
2 OwibTpyromas 3arpyska | 0,45 2

oTpaboTaHHas
3 OkanuHa u cBapounsii | 0,1 1

IIaK
4 OTX0/bI NOJIUMEPHBIE 0,15 1
5 [Te11s abpa3uBHas 0,41 1
6 CTpOUTENBHBIE OTXO/IBI 110 0,2
7 ThO 78,3 0,2

HNTOI'O:

1o uroram 3aga4u 1€1a€TCSA BBIBOJ.
Kpurepuu oneHKkH NpakTHYECKUX 3aHATHI

B 3 cemectpe oOyuaromuiicst BHIOMHSAET 4 MpaKTUUECKHUE padOThI, 32 BHITOJHEHUE
KaXXI0W OH MOXET MOJIy4YuTh 0T 7 10 12 6amnos. [IpakTuyeckoe 3aHsATHE OLIEHUBACTCS
MUHUMYM B 7 — 10 GaisioB (eciu He COpaBHIICA C 3aJJaHUEM 0e3 MOMOIIM MpPeroiaBa-
Tess ), MakcuMyM B 11 - 12 6aioB (eciu CripaBUIICS C 3aJJaHUEM CaMOCTOSITEIILHO).

HNTOroBBId PEUTUHT IO NPAKTAYECKUM 3AHATHSAM IPOCTABISICTCS KaK CpeIaHEe
apru(pMeTHYeCKOe MOJYyUYEHHBIX 0aJIOB 3a BBINOJIHEHHUE 3TUX 4 padoT .



MunucTepcTBO Hayku U Bbiciiero oopazoBanus Poccuiickoit denepanmu
HuwxHexkaMCKUl XUMHKO-TEXHOJIOTMYECKUM HHCTUTYT ((puman)
dbenepaabHOro rocy/1apCTBEHHOTO OFO/IKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHUs
«KazaHCckuil HallMOHAIBHBIA UCCIEA0BATEILCKUN TEXHOJOTUYECKUN YHUBEPCUTET

Dakynvmem mMexaHuiecKuti
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHono2uti

Hanpagsnenue noarotosku: 20.03.01 « Texnocghepnaa d6e3onacnocnivy

[Tpoduns/mporpamma: «be3onacnocms mexnHo102u4ecKuxX nPoueccos U RPou3-
800CM 6

KomiuiekT 3aianuii 1yisi KOHTPOJLHOM PadoThI
10 TUCUUTUTMHE JKO102UA

3ajaHue Ha KOHTPOJIBHYIO paboTy Oepercs u3 yueOHO-METOINYECKOro MoCoOus:
Oxonorusi, M.A.Py3anosa,l".P. IlatpakoBa: Huxxuexamck, HXTHU ®I'bOY BIIO
«KHUTY» 2015,-85¢. Ctpannna 80-82. 3aganue aenaercs no Homepy Bapuanta. Ho-
Mep BapuaHTa 0epeTcsi 0 HOMEPY 3a4€THOM KHUKKH.

Kpurtepun oieHKH KOHTPOJIbHOH padoThI
KonTponbhas pabota cocTouT u3 1 TeopeTudeckoro Borpoca u 2 3aaad. 3a Teo-
pPETHYECKUN BOMIPOC CTYJAEHT MOXKET MOJYyYUTh MaKCUMYM 4 Oaisia, MUHUMYM 2 Oasia.
3a peieHue Kaxa0M U3 3a/1a4 CTYJIEHT MOXKET MOIYYUTh MaKCUMyM 4 0asuia, MUHUMYM
3 Oamna.

JI;1s1 TOro 4To0BI KOHTPOJIbHASI paboTa cUMTaNach CAaHHON, HEOOXOAMMO HaIu-
caThb ee Ha 8 0asuIoB | BhIIIE. [Ipy MOBTOPHOM NepenuChIBAaHUN KOHTPOJBHONU B UTOTO-
BBIY PEUTHHT UJET CPpeAHUMN Oasll MO BCEM MOMBITKAM.



MunucTepcTBO HayKH U BbIciiero oopasosanus Poccuiickoit deneparmu
HuwxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKUM MHCTUTYT ((puran)
dbenepaabHOro rocy/1apCTBEHHOTO OIOJIKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Dakynvmem mMexaHuiecKuti
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHono2uti

Hanpasnenue noarotosku: 135.03.04 «Aemomamu3azus mexHo102utdecKux npouecc
06 U RPOU3600CHIB)

[Tpoduns/mporpamma: «4emomamu3azus mexHo102UYeCKUX HPOUECCO8 U NPOU3-
8o0cmen( no ompaciim)

Cemectp 4
YTBEPXJIATO
3aB.kadeapoit J.H.JlaTeimos
« » 20 r.

JK3aMeHAlMOHHBII OmeT Nel
1. IIpeamer u 3amaun skoJoruu. CTPYKTypa SKOJIOTHU. YUEHBIE SKOJIOTH, UX BKJIaJ B
pa3BUTHE HAYKHU
2. IlapHukoBsIit 3 dekT u riodanbHOe NOTeIUIeHUE KinuMaTa. Pa3pyiieHue 030HOBOTo
cios. Kucnorueie noxau. O6pazoBaHue cMora.

Bomnpocs! k 3k3ameny.

1. Ilpenmet u 3amaum skojgoruu. CTpyKTypa 3KOJOTHMH. YUYEHBIE JKOJOTH, MX
BKJIaJ] B Pa3BUTHE HAYKH.

2. 'moGanbHbIe FKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH.

3. [lonsiTue o cpesie 0OMTaHUS U HKOJIOTHYECKUX (paKTOpax.

4. Knaccudukaiiys 3K0JI0rH4eckux (paxkTopos.

5. JlnanazoHbl TOJEPAHTHOCTU BUJIOB MO OTHOIICHHUIO K a0MOTHYECKUM (haKTO-
paM. 3aKOH TOJIEPAHTHOCTH.

6. [TonsiTue 00 PKOJIOrMYECKON HUIIIE.

7. Tvnbl B3aUMOOTHOILIEHUN MEXIY OpTaHU3MaMH.

8. Onpenenenue nomyiasiuuy. CTaTUYECKUE XapPAKTEPUCTUKU TOMYJISAIUH.

9. InHamuyeckre XapaKTEPUCTUKU MOMYJIISALINH.

11. Perynsuus 4uciIeHHOCTH B HOMYJISLIMSX.

12. Yuenue o 6uocdepe. ['panunia u cocraB ouochepsi. CBOMCTBA KUBOTO Be-
1IECTBA.

13. KpyroBopoTbl XUMHUYECKUX IJIEMEHTOB B IMIPUPO/IE.



14. buonoruueckas mpoAyKTUBHOCTh Ouocheprl. buomacca. Ilnenku xuBoro
«BEILIECTBAY.

15. Onpenenenue 3K0JIOrMYECKOr cucTeMbl. CTPYKTypa 3KOCUCTEMBI.

16. OcobGeHHOCTH Ha3eMHBIX AKOCUCTeM. OCHOBHBIC THIMBI OWMOM Ha CyIIIE:
TyHJIpa, 00JI0Ta, CAaBaHHbI, ITyCTHIHU U JP.

17. Tunel BOOHBIX SKOCUCTEM. bromornyeckas CTpykTypa OKeaHa.

18. IToToku 3HEepruu B 3kosiornueckux cucremax. Ilpasuno 10%.

19. Dxonornyeckue NMUPaMuIbI.

20. JluHamuKa pa3BUTHS SKOCUCTEM. DKOJOTHYECKHE CyKLecCHH. Bubl 3KoI10-
TUYECKUX CYKLECCUH.

21. BunoBas cTpykTypa 3kocucteM. JIOMUHAHTBI, 3 AU(PUKATOPHI, MATOYHCIICH-
HbIE BUBI.

22. Arposkocuctemsl. [lectumapl. Buosornyeku MeTo bl 3aIUTHI.

23. BzaumooTHo1IeHHs 0011ecTBa U npupoabl. Kiaccudukanus Bo3aelcTBui ye-
JIOBEKA Ha IPUPOAY.

24. 3arpsi3HEHUE U €r0 BUBL.

25. DKOJIOTUYECKHI KPU3UC U IKOJIOTHIECKas KaracTpoda.

26. Ilpobnema OTXO/0B.

27. IlapuukoBsIii 3¢ deKT 1 r1odanpHoe NoTeIJIeHHE KiiumaTa. Paspyiienue 030-
HoBoOroO cios. Kucnotueie noxxau. O6pa3oBaHue cMora.

28. [IpuHIMNIMANIBHBIE HATIPABIIEHUS MHKEHEPHOH 3aIMTHl OKPYKAaOIEN CPEIbI.
MasooTxoiHbIe ¥ 6€30TXO0IHBIE TEXHOJIOTHH U UX POJIb B 3aLIUTE CPEAbl OOUTAHMUSL.

29. HopMmupoBaHH€e KaueCcTBa OKPYKAKOLIEH CPE/IbI.

30. 3ammra aTMocdephl.

31. 3ammra runpocdepsi.

32. 3amuTa utochepsl.

33. CocTosiHME OKPYKAIOUIEN CPEBI U 3JOPOBbE YEIIOBEKA.

34. YcnoBus u o0pa3 )U3HHU U 3I0POBbE uenoBeka. Jlomuaupytomnme GakTopbl
pHUCKa U UX MPOSIBICHUE B COBPEMEHHOM OOILIECTBE.

35. TloHsTUSL «IPUPOMIONIOIB30BAaHUE» U «OoXpaHa npupoisl». Llenn u 3amaun
IPUPOAOIOIb30BAHNS KAK HAYKH.

36. ITpyHIMIBI pAMOHAIBHOTO PUPOAONOIB30BAHNS U OXPAHBI TPUPOIBI.

37. Ilpupoansie pecypchbl U npupoAHbie yciaosus. Knaccudukanus npupoaHbIx
pecypcoB.

38. YnpasieHne npupoaonob30BaTeNIIMA U IPUPOJHBIMU CUCTEMAaMU.

39. DK0I0r0-3KOHOMUYECKHUI yUeT NMPUPOAHBIX pecypcoB. KamacTpsl.

40. JInnensus, 1OroBOp U JUMUTHI HA IPUPOJOTOIB30BAHUE.

41. HoBble MexaHu3Mbl ((MHAHCUPOBAHUS OXPAHbBI OKPY’KAIOIIEH CPEIbL.

42. IlnatHOCTh 3a MpUpPOAHBIE pecypchl. [InaTa 3a 3arps3HeHHe OKpyKarolieu
Cpensbl.



43.
44.
45.

OKkosorudeckue PoHbl. DKOJIOTUYECKOE CTPAXOBAHHUE.
[ToHsITHE O KOHIEMINU YCTOMYUBOTO PA3BUTHSL.
DKOJIOTUYECKOE MPaBo. VICTOUHHKHU 3KOJIOTMYECKOTO MpaBa. DKOJIOTUUECKUE

npaBa U 00S13aHHOCTH TPaXKJIaH.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

FOpuauyeckass OTBETCTBEHHOCTD 32 3KOJOTMYECKHUE TPABOHAPYLICHUS.
I'ocymapcTBeHHBIE OpraHbl OXpaHbl OKPYKAOIIEH CPEIbI.

DKOJIOrMYeCKasi CTaHIapTU3alys U MaclloOpTH3ALU.

DKOJI0ru4ecKas KCIepTU3a U OLICHKA BO3ICHUCTBUS HA OKPYKAIOIYIO CpENy.
DKOJOTHYECKUN ayTUT U cepTUDUKALIUA.

[TonsiTie 06 FKOIOTMYECKOM PUCKE

OKOJIOTMYECKUI MOHUTOPHUHT. DKOJIOTUYECKHI KOHTPOJIb.

THITBI 9KOJIOTMYECKOT0 CO3HAHMS: aHTPONOLIEHTPU3M U SKOLEHTPU3M.
MesxnyHapoaHbIe 0OBEKTHI OXPAHBI OKPY’KAIOIIEH CPEIbl.

OCHOBHBIE IPUHLIXIIBI MEXAYHAPOIHOTIO SKOJIOTUYECKOTO COTPYAHUYECTBA.
MexayHapoHble OPTaHU3aLUU 110 OXPAaHE NPUPOAbL. MeXTyHapOJHbIE HE-

MpaBUTCIILCTBCHHBIC OpTraHU3allvu B obiacTu OXPaHbI IIPUPOABI.

Kpurepuu ouenkun

MakcumanbHOE KOIMYECTBO Oa/IoB 3a 9Ka3zaMeH 40: MakCUMallbHOE KOJIHYe-
CTBO OaJIJIOB 3a MepBblid Bornpoc 10, MakcuMaabHOE KOJIMYECTBO 0aUIOB 332 BTOPO BO-
npoc 20, MaKCUMallbHOE KOJIMYECTBO 0asIOB Ha OTBETHI 2 TOTIOJHUTEIBHBIX BOIIPOCOB

10.

MuHnumanbHOe KOJIMYeCTBO 0ayuioB 3a 3k3aMeH 24: MHHMMAaJbHOE KOJINYECTBO
0aJuIoB 3a MEPBBIA BONPOC 6, MUHUMAJIBHOE KOJMYECTBO OaIOB 32 BTOpOi Bompocl?2,
MUHUMAaJbHOE KOJIMYECTBO OAJIJIOB HAa OTBETHI 2 JOMOJHUTEIBHBIX BOIIPOCOB 6.
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