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Ilepeuens komnemeHnyuil ¢ yKazanuem ypoeHeil ux opmuposanus
no Hanpaegienuio noocomosku oaxanaspos 20.03.01 «Texnocghepnan 6e30nacuocniby

Hpoqbwzb «be3onacnocmb mexHonozuueckKux npoueccos u NPOu3BoaACTB»

Komnerennus:

YK-3 -Cnioco0OeH oCyIIecTBIATh CONUATBHOE B3aMMO/ICHCTBUE U PEATU30BBIBATH CBOIO POJIh B KOMAH/IE.

WHuKaTophl JOCTUKEHHSI KOMIIETCHIIUH:

VYK-3.1 - 3HaeT OCHOBHBIE ITPUEMBI U HOPMBI COIIHATBHOTO B3aWMOICHUCTBHS; MPHUHIUIGI JIAACPCTBA U (POPMUPOBAHUST KOMAH/IbI; TEXHOJIOTHH
MEKJIMYHOCTHON U IPYNIIOBON KOMMYHUKAIIUU B JIEIOBOM B3aUMOJEHCTBUU.

VYK-3.2 - YMeer ycraHaBIUBATh U NOJIEPKUBATH KOHTAKTHI, 00ECIICYMBAIONIHE YCIICIIHYIO paboTy B KOJUIEKTHBE; IPUMEHATH OCHOBHBIE METO/IBI
Y HOPMBI COLIMAIBHOTO B3aMMOJICHCTBUS Ul peau3allii CBOeH pOJIM U B3aMMOJICHCTBUS BHYTPU KOMaH/Ibl.

VYK-3.3 - Briageer HaBbIKAMU COIMATIBHOTO B3aMMOJICHCTBUS M KOMAHTHON PaOOTHI, paclpeeNieHNs] U PeaIn3alliii ONTUMAJILHON PO B KOMaH-
7e.

Komnerenmus:

OIIK-3 - CnocobeH ocylecTBIATh NPO(PeCcCHOHATIBHYIO JESTEIbHOCTh C YYETOM IOCyJapCTBEHHBIX TpeOOBaHMN B 001acTH obecrieyeHus 6e3-
OIaCHOCTH.

WMHauKaTopel JOCTHKEHHUS] KOMIIETEHIIUU:

OIIK-3.1 - 3Haer IeHCTBYIONIYI0 CUCTEMY TOCYIapPCTBEHHOTO YIIPABIICHHUS B 00JIACTH TeXHOC(HEpHOU O€30MacHOCTH, B TOM YHCIIE CHCTEMY TOCY-
JApCTBEHHOT'0, MEKBEJOMCTBEHHOT'O U BEJJOMCTBEHHOI'O Ha/[30pa U KOHTPOJISL; TpeOOBaHUSI HOPMAaTUBHO-TIPABOBBIX aKTOB B 00JIaCTH 00ECIIEYEHUs TeX-
Hoc(epHOI 0€30MacHOCTH; OCHOBBI (DYHKIIMOHUPOBAHMSI JIOKAJIbHBIX CUCTEM OOecleYeHusl TEXHOC(HEPHO 0e30MacHOCTH: CUCTEMY JIOKAJIbHBIX aKTOB B
obnactu obecrieueHns 6€30MaCHOCTH, COCTaB U NMOPAAOK 0hOpMIIEHHS OTYETHOCTH; MEKAYHAPOAHbIE CTAHAAPTHI B 001acTH 00ecriedeHus! TeXHOC(epHOit
0€3011aCHOCTH.

OIIK-3.2 - YMeeT npuMeHATh HOPMaTUBHBIE ITPABOBBIE AKThI, COAEPIKAILME TOCYIapCTBEHHbIE HOPMAaTUBHBIE TPeOOBaHUsS B 00JacTH TeXHOChEp-
HOM 0€30MMacCHOCTH, MEKTOCY/AapCTBEHHBIC, HAIMOHAILHBIE U MEXIYHAPOHbIC CTaHAApThl B chepe 0€30MmacHOCTH B YACTH BBIACIICHUS HEOOXOIUMBIX
TpeOOBaHMH; ONpeAessITh HOPMATUBbI KauyecTBA U HOPMATHUBBI JOIYCTUMOIO BO3JEHCTBHS HAa OOBEKT, Cpeay oOuTaHus; GOpMHUPOBaTh OTYETHOCTH (Ha
JIOKaJIbHOM YpPOBHE) B 00J1aCTH TEXHOCHEPHOM OE30M1aCHOCTH.

OIIK-3.3 - Brageer HaBbIKOM NOA00pa HOPMATUBHO-TIPABOBBIX AKTOB VISl PELICHUS JIOKAIBHBIX 3a/1au oOecriedeHus: TeXHOC(epHoil Oe30macHo-
CTH.



Huouxamop Cooeporcanue Omanwl hopmuposanus Komnemenyuu
oocmudiceHus KOMnemeHyuu (vkazams ece memol uz PIIJ])
KomMnemeHnuyuu Jexkyuu Ilpakmuueckue | Jlabopamopnwie | Kypcoeoit npo- Haumenoeanue oye-
3anamus, nado- 3anAamus exm (paboma) HOYHO020 cpedcmea
PamopHbwlil npaK-
MUKYM
YK-3.1 3uaer ocHoBHble Tpuembl U | Tema 1-14 | Tema 3-5,12 He npedy- | He npedycmom- | Ilpaxmuueckas pabo-
HOPMBI COLIMAIIBHOTO B3aHMO- cMompeHbl penvl ma, KOHMpPObHAA pa-
JCUCTBUS; TPHUHIUIBI JHJIEP- ooma, IK3amen
cTBa U (POPMHUPOBAHUS KOMaH-
JIbl; TEXHOJIOTHMH MEXIIUIHOCT-
HOW U TPYIIOBOM KOMMYHHKa-
LIMA B JIEJJOBOM B3aUMOJCH-
CTBHHU
YK-3.2 VYwMmeer ycranaBnuBath u nop- | Tema 1-14 | Tema 3-5,12 He npedy- | He npedycmom- | Ilpaxmuueckas pabo-
JepKUBAaTh KOHTAKThI, oOectie- cMompeHbl penvl mMa,KOHMpPOIbHAA Pa-
YMBAOIIME YCIEHIHYI0 padoTy ooma,rK3amen
B KOJUICKTUBE; MPUMEHSITHh OC-
HOBHBIE METOIBI U HOPMBI CO-
[IUAILHOTO  B3aUMOJICUCTBUS
JUISL pealn3aluu CBOEU poJId U
B3aMMOJICHCTBUS BHYTPU KO-
MaHIbI
YK-3.3 Bnageer HaBbikamu couuans- | Tema 1-14 | Tema 3-5,12 He npedy- | He npedycmom- | Ilpaxmuueckas pabo-
HOTO B3aMMOJICHCTBUSI U KO- cMompeHbl Dpenvl mMa,KOHMpPObHAA Pa-
MaHJHOM paboThl, pacrpese- ooma,IK3amen
JCHUST W peau3alid  OITH-
MaJIbHOM POJIA B KOMaHJIE.
OIIK-3.1 - 3Haer nelctBytouryto cucre- | Tema 1-14 | Tema 3-5,12 He npedy- | He npedycmom- | Ilpaxmuueckas pabo-
My TOCYAapCTBEHHOTO YIIpaB- cMompenbl Dpenvl ma, KOHMpPObHAA Pa-

JeHus B 00IacTu TexHocdep-
HOM 0€30IacHOCTH, B TOM YHC-

ooma, IK3amen




JIe CUCTEMY TOCYIapCTBEHHOTO,
MEKBEIOMCTBEHHOTO U BEIOM-
CTBEHHOTO HaJ30pa U KOH-
TpOJIsi; TpeOOBaHMSI HOPMATHB-
HO-TIPABOBBIX aKTOB B 00JIaCTH
obecrieyeHusi  TexHOChHepHOU
0€30MacHOCTH; OCHOBBI (hyHK-
[IMOHUPOBAHMS JIOKATBHBIX CH-
cTeM  oOecreueHus  TEXHO-
chepHoli  0€30IaCHOCTH: CH-
CTEMY JIOKJIbHBIX aKTOB B 00-
JacTu obOecriedyeHus Oe3ormac-
HOCTH, COCTaB H  IOPSJIOK
oopmiteHUsI OTYETHOCTH;
MEXKTyHAPOIHBIE CTAHIApPTHI B
obnmacTn oOeCIeYeHUsT TEXHO-
chepHoit 6€301MacHOCTH

OIIK-3.2

YMeer NmpHUMEHSATh HOpPMAaTHB-
HBIC TPABOBBIC AaKThI, COJEp-
Karue roCy/IapCTBEHHBIE
HOPMATUBHBLIC Tpe6OBaHI/15[ B
obmactu TexHocepHOi Oe3-
OIACHOCTH, MEXToCyaap-
CTBEHHBIC, HAIlMOHAJIbHBIE |
MEXIIyHapOHbIC CTAHIAPTHI B
chepe 0€30MacCHOCTH B YaCTH
BBIJICIICHUS HEOOXOIUMBIX
TpeOOBaHMI; ONpPENENsITh HOP-
MAaTHBbBI Ka4€CTBAa M HOpMaATH-
BBl JIOIYCTHMOTO BO3JICHCTBUS
Ha OOBEKT, cpeay OOWTaHMS;
(GopMHpOBaTE OTYETHOCTH (HA
JIOKaJIbHOM YpPOBHE) B 00J1acTH

Tema 1-14

Tema 3-5,12

He npeoy-
cMompenbl

He npeoycmom-
penbl

Ilpakmuueckaa pabo-
ma, KOHMPOIbHAA Pa-
ooma, IK3amen




TeXHOC(EpHOI 6e30IacHOCTH

OIIK-3.3

Brnaneer HaBblkOM —mombopa
HOPMATUBHO-IIPABOBBLIX AaKTOB
JUISL PEIICHHs JIOKAJBHBIX 3a-
Jad oOecriedeHus: TexHocdep-
HOU 0€30IaCHOCTH.

Tema 1-14

Tema 3-5,12

He npeoy-
cMOmpeHbl

He npeoycmom-
penvl

Ilpakmuueckasn paodo-
ma, KOHMpPoOILHAA Pa-
boma, IK3aMeH




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(bazoewtit ypo- (nosviuennulii ypo-
6€Hb) 6€Hb)
Ilpakmuueckasn paboma 4 7 12
Koumponvnas paboma 1 8 12
IK3amen 1 24 40
Hmozo: 60 100




Illkana ouenueanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OneHka «OTJIMYHO» BBICTABIAETCS CTYACHTY, €CIM TEOPETHUYECKOE COAEp-
’aHUe Kypca OCBOEHO IOJIHOCTBIO, 6€3 Mpo0eloB; UCUepIbIBatoLIe, oCIIe-
JOBaTENbHO, YETKO M JIOTUYECKU CTPOMHO M3JIaraeT MaTrepuai; CBOOOJHO
CIpaBiIsIeTCsl € 3afadaMM, BOIPOCAMH M IPYTUMH BHIAMU IPUMEHEHUS
3HAHUHN; UCIIOJIB3YET B OTBETE JOMOIHUTENbHBIN MaTepHrall Bce NMpeaycMOoT-
PEHHBIE IPOrPaMMOM 3a1aHMs BBIIOIHEHBI, KAUECTBO UX BBIIIOJIHEHUS Olle-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MaKCUMaJIbHOMY; aHAJIM3UPYET MOIyUICH-
HbIe pe3yJbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPH BBHITOJHEHUH 3a]a-
HUH

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIC MPOTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY M3JIaraeT ero, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABISIETCS] CTYJICHTY, €CJIM TEOPETHYE-
CKOE cojiepKaHHe Kypca OCBOEHO YacTUYHO, HO MPOOEINbl HEe HOCAT CyIle-
CTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMON 3a-
JIAaHUI BBITIOJHEHO, HO B HUX UMEIOTCS OLITMOKH, ITPU OTBETE Ha MOCTABJICH-
HBIH BOIIPOC CTYAEHT AOIYCKAE€T HETOYHOCTH, HEJOCTATOUHO MPABUJIbHBIC
($hopMyHpOBKH, HaOMIOAAIOTCS HapyIIEHHUS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B U3JI0’)KEHUU MTPOrPAaMMHOTO MaTepHaa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIIM OTBETHI HA BOIPOCHI IO Te-
MaM JHUCLMIUIMHBI  IOCIEHOBATEIIbHBI,
JIOTHYECKH H3JIOKEHBI, JOIYCKAIOTCS He-
3HAYUTEIbHBIE HEIOYETHl B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJICTBOPUTEIBHO» BBICTABISETCA CTYIEHTY, €CIM OH He
3HAeT 3HAYUTEJIFHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKaeT CyIle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
c(hopMHPOBaHbI, OOJBIIMHCTBO MPELYCMOTPEHHBIX TPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHATHH TEMBI JUCIUIIIIMHBI, HE OT-
B€YaCT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkasi xapakTepucTuKa olleHOYHbIX CPeACTBA

No
n/n

Haumenosanue
OUECHOYHO20
cpeocmea

Kpamkaa xapakmepucmuka oyeHo4H020
cpeocmea

Ilpeocmaenenue
OUEHOUHO020 Ccpeo-
cmea é ponoe

2

3

4

[IpakTueckoe
3aHATHE

B Xxome mnpakTHueckux padOT CTYACHTHI
OBJIJICBAIOT YMEHHUSIMH IOJIB30BaThCS pado-
TaThb C HOPMATUBHBIMU JTIOKYMEHTAMHU U WH-
CTPYKTHUBHBIMM MaTe€pUaIaMHU, CIIPABOYHU-
KaMH, COCTaBJISITh TEXHUUYECKYIO JOKYMEHTA-
IIUIO; BBIMOJHATH YEPTEHKH, CXEMBI, TaOJIHUIIHI,
peliaTh pa3Horo poja 3ajJadd, JejaTh BbI-
YUCJICHUS, ONPEICIATh XapaKTEPUCTUKU pa3-
JUYHBIX BEIECTB, 0OBEKTOB, siBIcHUU. [lenn
MPAKTUYECKUX 3aHATHH 3aKII0YaeTCs B BBI-
pabOTKE y CTYJISCHTOB HABBIKOB IPUMEHCHHS
MOJYYCHHBIX 3HAHHMU JJI1 PEIICHUS IPaKTH-
YEeCKHMX 3a7ad B MPOIECCE COBMECTHOM Jiesi-
TEJIBHOCTH C MPENOIABATEISIMU.

Temsbl mpakTHye-
CKHX 3aHSITHI;
KOHTPOJIBHBIE BO-
IIPOCHI U 3aJaHUS
10 TEME NPAKTH-
YECKOI'0 3aHATHUSA

KonTtponbHas
pabora

CpencTBo MPOBEPKU YMEHUM MPUMEHATH MO-
Jy4YECHHBIEC 3HAHUS JIJIS1 PEIIEHUs 3a/1a4 OIpe-
JIEJIEHHOT'O TUIIA 10 TEME WIIH pa3iely.

KoMruiexkT KoH-
TPOJBHBIX 3aJJaHUN
110 BapHaHTaM




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHexaMCcKuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHUs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Dakynvmem mexanuieckKul
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

VYyeOHbIM Mm1aHoM 10 HamnpapyieHuo NoAroToBku 20.03.01 «Texnocghepnan be3-
ORACHOCMBYUTSI OOYJAIOIINXCS MPETyCMOTPEHO TPOBEICHNE MPAKTHUECKUX 3aHATHI
0 TUCHMIUINHE JKo102usn B 3 ceMectpe. OOydaronmMes mpeiaraloTcs pa3HoypOBHe-
BBIC 3a/1a4M M 33JIaHUSI PEKOHCTPYKTHUBHOTO YPOBHS, IMO3BOJISIONINE OLICHUBATH M JIHA-
THOCTHUPOBATh YMEHHS CUHTE3UPOBATh, aHAITM3UPOBATh, 000011aTh (GaKTHIECKUA U TEO-
pernueckuii mMarepuana ¢ (GopMyJIUpPOBAHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHEM
MIPUYUHHO-CJICICTBEHHBIX CBS3EH.

IIpakTnueckas padora Nel
Paznea 3. 'mapocdepa

OrnpenenuTh pacueTHBINM PacXo/l CTOUHBIX BOJ U T€OMETPUUYECKHUE pa3Mephl Mec-
KOJIOBKM — KUPOJIOBKU JIJII OUMCTKU CTOUHBIX BOJl (CB) mpennpusitusi ¢ mpou3Bo/I-
CTBEHHOM MoITHOCTRIO IT — 25 T/cMeHy u HOpMoit BogooTBeAeHus M = 20,2 Me/T po-
DYKIUU C y4eToM YacoBoro koddduurenta Ku = 2.5 y npu ckopoctu nprxenust V =
0,003 m/c, co cpeaaum auamerpoM yacTui d = 100 MKM, KOJIMYECTBO 4acoB pabOTHI B
cmeny t = 8 wacos paboueii Tiy6ounoit noymku H = 1,5 m; P sxun. = 800 kr/m® ; P
gact. = 1000 kr/m3; px. = 0,5 - 103 Iac.

CKOpOCTh OCaXkJICHHs TIpUMEced WM BCIUIBIBAHMS Kareliek He(TenpoayKTOB
(>xupa) onpezensieTcs mo popmyre.

U = (gd? / 18)((Pu—P)/ pix)

U=9,81:100-10%,)2/18 - (1000 — 800) / 0,5 - 102 =2,18 - 103m/c = 0,00218
M/c

JiinHa HeTeJIOBYILIKHU onpeaeasercs mo ciaeaywiuei gpopmy.e:

L=(VH/05(U-05V))=0003-1,5/(05 (2,18 - 10%-0,5 - 0,003)) =
132 M

MaxkcuMannbHbIN 4aCOBOM pacxo/l CTOYHBIX BOJ:

Q=(m-I-Ku)/t



Q=202-25T1/cm-2,5/8=157,8 M%/u
PaGouas mupuHa HeTETOBYIIKM paBHA.

B=Q/ (V- H-3600)

B=157,8/(0,003 - 1,5 -3600)=9,37m
B neckonoBkax — xxuposioBkax ynasnuaercs 20 — 30 % npumeceit u 60 — 70 % >xupa, nosTomy J10-
OYHUCTKY CTOYHBIX BOJ| JAJIbIIIC POBOJSAT IPYTUMHU METOIAMH.

WCXOJIHBIE TAaHHBIC K MpaKTHIeckoi padore Nel

Z g € 1

IT — npouss. ] ] 1 1
MOIIHOCTH 10 | 11 | 12 13 14 15 16 17 | 18 | 19
T/CMEHY

[\NLY
[ LY
[\ NLY

m — Hopma y
BOJ00TBeE- 71 | 87 | 94 0,2 1,6 2,5 3 38126 |02
AeHust M3/T

[\NLY
£,
[\ NLY

Ka — 4aco- Z
Boii ko3d-| 15 | 26 | 2,7 2,2 2,8 3,0 2,1 22 |1 23|24
puument

(1)

V - cko- ( ( ( (
pocts asu-| 0,00 | 0,00 | 0,00 | 0,004 | 0,005 | 0,006 | 0,006 | 0,00 | 0,00 | 0,00
JKenusa uya-| 1 2 3 7 8 9
ctun (M/c)

d - cp. qma-| 10 | 20 | 30 40 50 60 70 80 | 90 | 100
MeTp ya-
cTull (MKM)

t — xonmue-| 8 9 10 11 12 8 9 10 | 11 | 12
CTBO YacoB
padoThI

H - pado-| 1,1 |12 |13 | 14 1,5 1,6 1,7 |18 | 19 | 20
yass riyom-
HA JIOBYyUI-

KH (M)
Pr — maor-| 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 130 | 140 | 150
HOCTH  4a- 0 0 0

crun (Kr/m3)

Pxk — mmor-| 400 | 500 | 600 | 750 800 1000 | 950 120 (125 | 135
HOCThL KHU/I- 0 0 0

KOCTH
(xr/m°)

Lk — BS3- 0,5-1031Ila




KOCTb KHJI-
koctH (I1a)

IIpakTnuyeckas padora Ne2

Pasznen 4. Atmocepa—uactb Ouochepsl

BoszeiicTBue denoBeka Ha MPUPOAY U ero nociencTsus. OnpenenuTe npeaeabHO A0MyCTH-
MBbI€ BBIOPOCHI JIJIs CIIEIYIOIIMX BPEAHBIX MpuMeceil: 1. okcua yriaepoaa, 2. TUOKCH]T a30Ta, 3. THOK-
cuJ cepbl, 4. aMMUaK.

N3BecTHO, 4TO MpeaenbHO-T0MyCTUMbIC KOHIIEHTpauu JaHHbIX BerecTB: [1JIKco = 1 mr/m?,
[TIK NO2 = 0,085mr/m3, IT/IKS02 = 0,5mr/m?, TTJIK NH3 = 0,2 mr/m®. IMeroTCs clieayromue uexo/-
HbIC JJaHHBIC: BBICOTA TPYOBI H (M), niuHa u mmpuHa ycThs TpyOsl L (M) u B (Mm); TemriepaTypa BbI-
xosmux ra3os Ir (°C), temmnepatypa okpyxaromieii cpensl TB (°C); kKo duImMeHT reMnepaTypHoit
ctpatudukarmu atMocdepbl A = 200; KOHIIEHTPAIKU BPEIHBIX BEIIECTB B MPU3EMHOM CJIO€ BO3AyXa
Cco (mr/m?), CNHz (mMr/m?), CNO2 (mr/m?), CSO2 (mr/m?), W — cKOpOCTb TBUKEHUS Ta30B (M/C).

OmnpenensieM TuaMeTp yCThs TPYOBI:

A=2LB/(L+B)
Vr—o0beM BBIXOASIIIUX I'a30B (M3/c):
Vr=(n-J%/4)-W
Ko duuuenr paccenBanusi ra3oBo3AyLIHON CMeCH:
f=(1000- W?- 1)/ H?A T
m - ko3¢ uumeHT, omnpeneasieMbii 1o popmy.ie:

1
"= 0,67+01-/f +0,34-3/f

Om — OMACHAasA CKOPOCTH BeTpa HA ypoBHe (urorepa

v, = 0,65-3‘/\/r AT
H

Kos¢ppumuent N onpeaejsssroT B 3aBUCUMOCTH OT BeJIMYMHBI BCIIOMOIa-
TeJLHOI0 MapaMeTpa vm , INPH KOTOPOil BO3MOKeH OTPbIB (hakesa BbIOpoca OT
TPYObI:

Ecimmi 2 > v, >0,3, 1O n=3-(v,-03)(436-0v,)
Ecmm on>2,Ton=1; Ecmm v v, <0,3, TOoN = 3.

PaccuuteiBaeM HI[BI (I[J'IH KaXxXjaoro BCH.ICCTBE[) BCUICCTBA OIMUPAACH HA MMOJYUYCHHBIC JaHHBIC:

MBI = [((IJKi —Cd) x H2 VAT [/ (Axm x n x 1)

OmpenenseM Maccy KakJI0To BemecTBa 1o hopmye:



Mi = (Ci - Vr) : 1000
CpasuuBaem [1JIBi 1 Mi KaxxI0ro BEHIECTBA W BBISBIIEM HEOOXOIMMOCTH HCIIOIH30BAHUS
ra3oysaBiauBaronux ammaparos (ecia Mi > I1/IBi, To ra3oymiasimBaroiiue anmnapaTbl HEOOXOAUMBI,
eciu Mi <IT1JIBi—rto Her).

HcxoaHble JaHHbBIE K IPaKTUYECKOM padoTte Ne2

BapuaH- 1 2 3 4 5 6 7 8 9 10

ThI

c 15 | 28 | 33 4 9 17 | 56 3,8 1,5 1,2
C

omr/m3

Cnomr/M | 98 | 77 | 76 64 56 87 | 78 64 15 20
3

Cso2 105 | 121 | 134 | 153 | 105 | 121 | 380 26 79 93
Cnhs 180 [205| 196 |201| 205 |178 | 180 164 156 196
Mr/Mm3

H(m) 1 2 3 4 5 6 7 8 9 10

L(m) 01102 03 |[04]| 05 |06 | 0,7 0,8 0,9 1,0

W(m/c) 10 9 8 7 6 5 4 3 2 1

Tr(°C) 50 | 55| 60 70 75 80 | 85 90 95 100

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

B (m) 01102 03 |[04]| 05 |06 | 0,7 0,8 0,9 1,0
A =200

IIpakTuuyeckas padbora Ne3
Pa3nen 5. Dkosorndyeckas 0€30MacHOCTb
OrnpeneneHue PKOJOTUUECKOTO yiiepOa OT BO3AEHUCTBUS MTPOMBIILJICHHOTO MPEINpHs-
THSI HA OKPY>KAIOIIYIO Cpery.

Viep6d — motepr, BO3HHUKAIOIIME B pPe3yibTaTe KaKHX-THOO COOBITHM WU SIB-
JICHUI, HETaTUBHBIX U3MCHCHUI B IPUPOJHON cpeje ymepo:

1. skoHOMHUYECKHUI (ITOTEPH M3-3a HENOMMOIYICHUS MPOTYKIINH).

2. COLMATLHO-PKOHOMHUYECKHH (POCT 3a00JIeBAGMOCTH HACEIICHH),

3. coIManbHBIM — CHI)KCHHE MPOI0HKUTEIIBHOCTH KU3HU,

4. SKOJOTHYECKHH (MCUE3HOBEHHE HEKOTOPBIX BUIOB OPIaHU3MOB).

O1eHKa YKOHOMHYECKOTO yIepOa BeAeTCsl B UEThIPE dTaHa:

MEPBBIM dTan—OIpeae/ICHUE MacChl BEIOPOCOB, BTOPOM 3Tall — OMPEACIICHUE
KOHIIEHTpaluil B aTMocdepe (BoJoeme), TpEeTUH 3Tal — OMpeACICHNE HATypalbHOTO
yiiep0a, 4eTBEPTHIM 3Tall — AKOHOMHYECKHI yIIiepO.

Ha mepBoM 3Tame pacueToB ompeaensieTcs 00beM U CTPYKTypa BeiOpocoB. Ha
BTOPOM — H3MEPSCTCS KOHIIEHTpAIUsl BHIOPOCOB, BEAETCSA pacdeT pacceuBaHHUS Bpe-
HBIX TpuMecell (0COOEHHOCTh MECTOMOJ0KEHUS MCTOYHHMKA, BBICOTAa TPYOBI, po3a
BETPOB, TIOTOJIHBIC YCIIOBHS, Pelbe(d MECTHOCTH.

Ha tperbem 3Tame mo KOHIIEHTpAaIllMd MOKHO OINPEACNIMTh YXYIIICHHE KauyecTBa
JKW3HHU, COKPAIICHHE CPOKOB CIY»KOBbI MMYIIECTBA, YXYAIICHHUE MOKa3aTeleH Mpou3-
BOJICTBEHHOTO TIpoliecca (COKpalleHHe YpoKaHOCTH, 3aMeJIJICHUE TIPUPOCTa B JIECHOM
XO3SIMCTBE).



Ha derBepTOM 3Tame BBIUMCISSTCS YIIEpO pPa3IMYIHBIMUA METOIAMH.
OMIUPUIYECKUA METO/L:

Y=xp
r7c: X—HaTypalbHbIC U3MCHEHHUS; p—ICHEKHAs OIICHKA.

MeTtoa 0000IIeHHBIX KOCBEHHBIX OIICHOK:
V=Vaoa+V¥VBB+VY3y+VYun
rJe: VYa — ymiep0, KOTOPBIN MPUYHHSIET MIPEPUSITHE BO3AYIIIHOM
cpeae, YB—Boae, Y3—ymep0 3€MEIbHBIM pecypcaM, YH—ymepd HeapaM;
o By N —Ko3(p(UIMEHTE HA CTEIIEHb JOCTOBEPHOCTH YKPYITHEHHOTO METO/IEI.

Mertoa YKPYIHEHHOTO pacyeTa SKOHOMHYIECKOT0 yiepoa:
V=yocfM
I7e: Y— MHOXHUTEIIb, YHCICHHOC 3HA4YCHHE KOTOpOro paseH 16.5 py0O/ycn.t
(3aBHCHT OT Kypca JoJijlapa ¥ CTOMMOCTH OJHOM TOHHBI YCII. TOIUINBA), G — ITOKa3a-
TEJb OTHOCHTEBHOM OIMaCHOCTH 3arpsi3HEHHsI aTMOC(EPHOro BO3AyXa HaJ TeppH-
TOPHSIMHU Pa3INYHbIX TUTIOB; f— momnpaBka, yauTsIBatoImas XapakTep paccestHUs IPIMECH
B atmMoc(epe; M — mpuBeieHHas Macca T'OJ0BOTO BhIOpoca 3arps3HEHHI U3 HC-
TouHuKa (yci.t/rox). [lmomans 30HEI akTHBHOTO 3arpsi3HeHus (3A3) mns opra-
HU30BAaHHBIX MCTOYHUKOB IMPEICTABISICT COOOW KOJBIO, 3aKIOYCHHOE MEKIY
OKPYKXKHOCTAMU C MAJIBIM U OOJBIINM pagnyCcoMm 3arpsa3HCHH. 30Ha aKTHBHOTO
3arpsi3HEHHS U KaXJOro MCTOYHHUKA, YIIEpO OT BHIOPOCOB KOTOPOTO, IOJUJICHKHT
OLICHKE, OMPEIENISICTCS CICAYIONIMM 00pa3oMm:
rae: h—spIicoTa HCTOYHMKA B METpax;

(—~O0e3pa3MepHasl MoIpaBKka Ha MoJabeM (Qakeina BbBIOPOCOB B aTMocdepe,
BBIUKCIIsIEMAs 110 (hopMyJie:
¢=1+AT/75°C

AT — cpengHeroioBast pa3HOCTb TEMIIEPATYP B YCThE HCTOYHUKA U OKPYKAKOIIEH
atmocdepe, °C.

JIns aBTOMarucTpaneil 30Ha aKTUBHOTO 3arpsi3HEHUS—ATO MoJioca mupuHon 200
M, HEHTpaJIbHAsl OCh, KOTOPOI COBIMAJAET C OChIO aBTOMAarucCTpaii.

JI71s1 HEOpraHU30BaHHBIX MCTOYHUKOB (CKJIAJOB, KaphEpOB, CBAJIOK, OKOH MPO-
MBIIIJIEHHBIX 3JJaHUN U T.A.) — 30Ha aKTUBHOTO 3arps3HEHUS 3TO TEPPUTOPUS
B | KM CO BCE€X CTOPOH HCTOYHUKA.

3Ha4YeHUsI G OTHOCUTEILHON OMACHOCTH 3arps3HEHUS
BO3/yXa HaJ TEPPUTOPUSMU PA3HBIX TUIIOB

Tum 3arpsi3HIEMON TEPPUTOPUHA G
KypopTsl, 3an10BeTHUKH, 3aKa3HUKH 10
[TpuropoaHbIe 30HBI OTJBIXA M CAJIOBBIE YIACTKH 8
HaceneHHble MyHKTHI ¢ TUIOTHOCTHIO HaceneHus N (uen/ra) 0,1n
ITpomsinennsle npeanpustus (C33) 4
Jleca: 1-s rpymma 0,2
2-s Tpynmna 0,1
3-s1 Tpynma 0,025
[Taram: ro>xHBIE 30HHI (FoxkHEe 50° c.i1.) 0,25




LleHTpasibHO-4YepHO3EMHBIN paiioH 0,15
Or Cubupu 0,15
[Tpouue paiioHsl 0,10
CaJipl, BUHOTPATHUKH 0,50
[TacTOwMIIa, CEHOKOCKI 0,05

3nauenne MHOXuUTels f, mompaBKM, YYUTHIBAIOIICH XapakTep pacCesHus
IIpuUMecH B aTMocdepe, onpeaesieTcs CICIYIOIIM 00pa3oMm:

a) TS razoo0pasHbpIX  IIpUMEceH U JICTKHX MEIKOJAHCIIEPCHBIX
YacTUI] C 0YE€Hb MajJOil CKOPOCThIO oceanus (MeHee 1 ¢M/C) MpUHUMAETCS, YTO:

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

rae: h — reomerpuyeckass BBICOTA YCThS HMCTOYHHMKA IO OTHOIIEHHIO K
CpeJHEMY YPOBHIO 30HBI aKTUBHOTO 3arpsA3HCHUS, (¢ — IIONPaBKa Ha moabeM (a-
Kella BeIOpoca B aTMocdepe, BeaucisgeMas 1mo dhopmyie 2.7; U — CpeaHEroI0Boe 3Haue-
HUE CKOPOCTH BETpa Ha YpOBHE (rrorepa, M/c.

0) U1 YacTull, OCEHAIOIIMX CO CKOpocThio oT 1 1o 20 cM/c mpuHUMAaETCH,

4TO:
f=[1000(m) / (60 (M) + ¢ h)]*+u (m/c) /1 1 u (m/c)]

B) JUIS YACTHI], OCEHAIONINX CO CKOPOCThIO CBEImIe 20 M/C, IpHHUMACTCS, YTO

HE3aBHUCHUMO OT 3HaueHwuii h, ¢, AT u U:
f=10

3HaueHHue MPUBEJICHHOM MacChl T'OJOBOTO BBEIOpOCa 3arps3HEHUH B aTMO-

chepy u3 ucrounuka (M) onpenensercs no Gpopmyie:

M= ZAi mi
rac: mI—MaCCEl TrogoBOIoO BLI6p00a IIpuUMCCHU 1 -I'0O BCIICCTBaA B aTMOC(be‘py,
T/FOI[; AI—HOKaBaTeJIB OTHOCI/ITGJIBHOI/I arp€CCUBHOCTH IIPHUMCCHU | -T0 BCIICCTBA,

YCIL.T/T.

3HaucHUS M ompenensioTcs mo ¢GopMylie pa3aeibHO IS KaXXI0ro 3arpss3-
HsAIomero BemiecTBa. IlomyduB Bec mapamMeTphl, BRIUHCISEM yIIepO, KOTOPHIM
HAHOCAT KaK ra3oo0pa3Hblie BEIIECTBA, TaK U adPO30JIH.

Y=yofM = yo(frMr + fa Ma)

Pacdetsl mpon3BOASTCS 1O BapUaHTaM MPEIIIOKEHHBIM IIPENOAABATEIIEM.
IIpakTnueckas padora Ned
Pacyerbl CTOMMOCTHOM OLICHKH yiep0a oT pa3MelieH|sl 0TX010B
PacyeTsl mokaszaTesss CTOMMOCTHOW OLIGHKH yiiepOa OT pa3MelleHUs OTXOJ0B
OPEIIPUITUS IPOU3BOJIATCS O CIAEAYIOIIMM (popMysam:

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

rae: Yi (J) — crouMocTHas oleHKa yiiepOa OT pa3MelieHus I-ro BUaa OTXOOB |
—T'0 KJacca OMacHOCTH, ThIC.pyO/TOI;

Yya.oTX. — yAeIbHbIN 3KOJOT0-3KOHOMHYECKUH 3 PexT oT pazMeleHus 1 ToH-
HbI OTXO0JIOB 4-TO Kjlacca OMacHOCTH, JJis ycioBuil r. UexoBa MockoBCkoM 00y1acTu
(LlenTpanbHblil 5KOHOMUYECKHUI palioH) B cTOMMOCTHBIX oleHkax 2010 r. (Yya.orx.=
0,400 TbIC. pYO/T);

Kj — ko3¢ duimenT, yuuThIBaONIMi ONMACHOCTh OTXOO0B J-TO Kjacca, MpUHUMA-
€TCsI COTJIAaCHO TaOJIHIIBI 6;

M i(J) — ycTaHOBICHHBIM JTHUMHUT pa3MeEIICHUs] OTXOJIOB I-r0 BHJAA J-TO Kiacca



OIIACHOCTH, T/TOJI;

Mi(j) — dakTuyeckas Macca pa3MeEIlaeMbIX OTXOJOB I-r0 BHAA J-TO Kiacca

OITIaCHOCTH, T/FOI[.

CBGI[CHI/ISI 00 0TXO0OaXx, pasMCIIaCMBbIX IPCAIIPHUATUCM

Ne HaumeHnoBanme 0TX0/10B mi (j) M i(j) t/ron Kuacc omac-
T/TON HOCTH 0TX0/a
1 Macno koMmpeccopHoe 0,1 0,2 2
oTpaboTaHHOE
2 OubTpyromas 3arpy3ka 0,45 0,6 3
oTpaboTaHHas
3 OxkayivHa U CBapOYHBIN 0,1 0,08 4
[IJIaK
4 OTX0/161 TOJIUMEPHBIE 0,15 0,09 4
5 [Tbu1p aOpasuBHas 0,41 0,25 4
6 CTpOoUTENIbHBIE OTXO/IbI 110 150 5
7 TBO 78,3 75 5

OnpeneneHrne CTOMMOCTHOM OIICHKH yIiepOa OT pa3MeEIIeHUs OTXOJOB Ipe-

IMPpUATHA
No HaumenoBanue otxomoB | mi (j) | Kj | Vi () | B % x uroro
T/ToA TBHIC.py0O/TO
A
1 Macno xommpeccopnoe | 0,1 3
oTpaboTaHHOE
2 OwmeTpyromas 3arpyska | 0,45 2
oTpaboTaHHas
3 Oxammua u cBapounsni | 0,1 1
TIJIaK
4 OTXx0/bl NOJTUMEPHBIE 0,15 1
5 [Tb1e abpazuBHas 0,41 1
6 Crpourenphble orxonsl | 110 0,2
7 TBO 78,3 0,2
NTOI'O:

ITo utoram 3amauu aenaeTcs BHIBO.

Kpurepuu oueHKHM NPaKTHYECKUX 3aHATHH

B 3 cemecTtpe oOyuaromuiics BBINONHIET 4 MpaKkTUYECKUe paboThl, 3a BBIMOJIHE-
HUE KaXJIO0W OH MOXET MOoJy4uTh OoT 7 10 12 6amnos. [IpakTudeckoe 3aHsITHE OLICHU-
BaeTcs MUHUMYM B 7 — 10 GamioB (ecnu HE cripaBUIICs ¢ 3aaHueM 0e3 MOMOIIH TIpe-
nojaBaTens), MmakcumyM B 11 - 12 GanoB (eciu cripaBUiICS C 3aIaHUEM CaMOCTOSI-
TEJIbHO).

NTOroBelii peMTUHI MO MNPAKTUYECKUM 3aHSITHUAM ITPOCTABIISIETCS KAK CpPEIHEE
apu(pMETHIECKOE TIOTYyUYECHHBIX 0aIOB 3a BRIMOJHEHHUE ITHX 4 padoT .



MunucTtepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit deaepanuun
HuxHexaMCcKuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OI0X)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Dakynvmem mMexaHu4yeckull
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

Hanpasnenue nonroroBku: 20.03.01 « Texnocghepnasa 6e3onacnocmuvy

[Tpoduns/mporpamma; «be3onacnocms mexHo102u4eCKUX RPOUECCO8 U NPOU3-
600CHI8)

KoMiuiekT 3aganuii 1Jisi KOHTPOJIbLHON padoThI
10 TUCUUIIINHE JK0102UA

3ajaHue Ha KOHTPOJIBHYIO paboTy OepeTcs U3 yueOHO-MEeTOINYECKOro MoCoOUs:
Oxonorusi, M.A.Py3anoBa,l".P. I[latpakoBa: Huxuexkamck, HXTU ®I'bOY BIIO
«KHUTY» 2015,-85¢. Ctpanuna 80-82. 3aganue aenaercs no Homepy Bapuanta. Ho-
Mep BapuaHTa OepeTcs 0 HOMEPY 3a4e€THOW KHUKKH.

Kpurepuu oieHKM KOHTPOJIbHOM padoThI
KoHntposnbHas paboTa cocTouT U3 1 TeopeTuueckoro Bormpoca u 2 3agad. 3a Teo-
PETUYECKUI BOMPOC CTYACHT MOXKET MOJTYYUTh MakCUMyM 4 Oaiia, MUHUMYM 2 Oai-
7a. 3a pelleHue KaKJIoM U3 3a/lad CTYJIEHT MOXET MOJIYy4YuTh MakcuMyM 4 Oasia, MU-
HUMYM 3 Oaa.

Jyist Toro 4To0Bl KOHTPOJIbHAA paboTa cuuTanach CAaAHHOW, HEOOXOAUMO Hallu-
caTh ee Ha 8§ OaymioB U BhIIe. [Ipyu MOBTOPHOM MepenuChIBAHUN KOHTPOJIBHOM B UTO-
TOBBIA PEUTHHT UJET CPEIHUN OAJLT TIO BCEM TOTBITKAM.



MunuctepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaepanuu
HuxHexaMCcKuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Dakynvmem MexaHuyeckull
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

Hamnpasnenue noarotoBku: 15.03.04 «Aemomamu3azua mexnono2ZuiecKux npouecc
08 U NPoU3600cm8»

[Tpodwns/mporpamMmma: «Aemomamu3azus mexHo102UYeCKUX HPOUECCO8 U NPOU3-
600cmen( no ompacasam)

Cemectp 4
YTBEPX/JIAIO
3aB.kadeapoii J.H.JIaTpimoB
« » 20 T.

JK3aMeHAUMOHHBbIN OusteT Nel
1. Tlpenmet u 3agaun 3Kon0ruu. CTPYKTypa SKOJOTUU. YUEHBIE IKOJIOTH, UX BKJIAJ B
pa3BUTHE HAYKU
2. TTapauxoBsIii 3¢ deKT U TI100aNbHOE MOTEIJICHUE KinMaTta. Pa3pyiienrne 030HOBOTO
cinosi. Kucnorasie noxau. ObpasoBaHue cMmora.

Bomnpocsl k 3K3aMeny.

1. I[Ipeamet u 3amaun sKojoruu. CTPyKTypa IKOJOTHHU. YUEHBIE DKOJIOTH, UX
BKJIAJl B Pa3BUTHE HAYKH.

2. 'moGanbHBIC HKOJTOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH.

3. [lonsiTue o cpese oOMTaHUS U HKOJIOTHYECKUX (haKTopax.

4. Knaccudukarus dKOJOTHIECKUX (DaKTOPOB.

5. JlnanazoHbl TOJEPAHTHOCTH BUOB IO OTHOIICHUIO K a0MOTUYECKHM (haKToO-
paM. 3aKOH TOJIEPAHTHOCTH.

6. [lonarue 00 IKOIOTMYECKON HHULIIE.

7. TAnsl B3aNMOOTHOLIEHNUN MEK1y OPTaHU3MAMM.

8. Ompenenenue momyssnun. CTaTHUECKUE XapaKTEPUCTUKH TTOMYJISIIAH.

9. luHaMuYeCcKue XapaKTEPUCTUKN TTOMYJISIINN.

11. Perynsiuus 4uClI€eHHOCTU B MOMYJISLIHSIX.

12. Yuenue o 6uocdepe. I'pannma u coctaB 6mocheprl. CBOKCTBA )XHBOTO Be-
IIEeCTBA.

13. KpyroBopoThl XUMUYECKUX 3JIEMEHTOB B IPUPO/IE.



14. buonornueckas mpoayKTUBHOCTH Ouocdepsl. buomacca. Ilnenku xuBoro
«BEILIECTBAY.

15. Onpenenenue 3K0N0ru4eckoil cucremsl. CTpyKTypa 3KOCHCTEMBI.

16. OcobenHoctn Ha3zeMHBIX 3KocucTeM. OCHOBHBIE THIIBI OMOM Ha CyIIE:
TyHJIpa, 00JI0Ta, CABAHHBI, TyCTHIHU U JP.

17. Tunel BOOHBIX 3KOCUCTEM. bromornyeckas CTpykTypa OKeaHa.

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

19. Dkonornyeckue MUPaMuIbI.

20. JInHamuKa pa3BUTUSA HKOCUCTEM. DKOJIOTUYECKHE CyKIecCuu. Buapl sK0m10-
TUYECKUX CYKLECCUM.

21. BunoBas cTpykTypa 3kocucteM. JIOMUHAHTHI, 31U(PUKATOPBI, MAIOYHCIICH-
HbIE BUBI.

22. Arposkocuctemsl. [lectunuapl. bruosnorndekyn METObI 3aIUTHI.

23. BzaumooTtHomenus obmectBa U npuponbl. Kimaccudukammst Bo3aeicTBuid
YeJI0BeKa Ha IPUPOLY.

24. 3arpsA3HEHUE U €Tr0 BUJIBI.

25. DKOJIOTUYECKHI KPU3UC U IKOJIOTMYEcKast KaracTpoda.

26. [Ipobaema 0TX00B.

27. IapuukoBblii 3pdext u riaodanpHOE MOTEIVIEHUE Kiaumata. Pazpymenue
030HOBOTO ciosi. Kucnotueie goxau. O6pazoBaHue cMora.

28. IIpyHOMNMaNbHBIE HANPABICHUS MHKXEHEPHOM 3alUThl OKPYXKAIOIIEN cpe-
Ibl. ManooTxo/iHble U O€30TXOAHbIE TEXHOJOTMH M UX POJIb B 3alllUTE CPEAbl 0OUTa-
HUSL.

29. HopmupoBaHue KauyecTBa OKPYKAIOIIENA CPEIBI.

30. 3amuTa aTMoCc(epBHI.

31. 3ammTa ruapocdepsl.

32. 3amuTa turochepsl.

33. CocTosiHME OKPYX AOUIEH CPENIbl U 3J0POBHE YEIIOBEKA.

34. YcnoBusa u o0pa3 ®U3HHU U 3I0POBbE uenoBeka. JloMuHHpyronme pakTopbl
pUCKa U UX MPOSIBJIEHUE B COBPEMEHHOM OOILIECTBE.

35. ToHATHS «IPUPOAONOIB30BAHUEY) U «OXpaHa NpUpoab». Llenn u 3agaum
NPUPOAOTIOIH30BAHUS KaK HAYKH.

36. IIpyHIMIBI PAIMOHAIBHOTO MTPUPOAOTIOIB30BAHUS U OXPAHbI IPUPOIBI.

37. Ilpupoansie pecypchl U NpUpoaHbIe yciaoBus. Knaccudukaius mpupoaHbIx
pecypcos.

38. YnpasneHue npupoaonoib30BaTeIIMU U IPUPOJHBIMU CUCTEMAMHU.

39. DKOJIOro-3KOHOMHUYECKHUI YUeT MPUPOIHBIX pecypcoB. KamacTpsl.

40. JInueH3usi, 1OTOBOP Y JUMHUTHI HA IPUPOIOIOIB30BAHHUE.

41. HoBble MexaHU3MbI (PUHAHCUPOBAHUS OXPAHbBI OKPYKAIOIIEH CPEIbI.

42. IInatHOCTh 3a TpUpOAHBIE pecypchl. Ilnara 3a 3arpsi3HEHUE OKpYyXKarolen



Cpenpbl.

43.
44.
45.

Dxosornueckue PoHIbI. DKOJOTHIECKOE CTPaxOBaHUE.
[ToHATHE O KOHIIENIIMHA YCTONYUBOIO PA3BUTH.
DKoJIorn4YecKoe mpaBo. VMICTOYHUKH 3KOJIOTHYECKOTr0 MpaBa. DKOJIOTHYECKUE

IpaBa u 00513aHHOCTH rpaxxaaH.

46.
47.
48.
49.

ay.

50.
51.
52.
53.
54,
55.
56.

FOpuanyeckass OTBETCTBEHHOCTD 33 3KOJOTMYECKHUE MPABOHAPYLICHUS.
I'ocymapcTBeHHBIE OpraHbl OXpaHbl OKPYKAIOIIEH CPEBI.

DKOJIOrHYecKasi CTaHIapTU3ALNS U ITACTIOPTU3ALHUA.

DKOoJI0rM4ecKasi KCIEepTU3a U OLICHKA BO3ACUCTBHS Ha OKPYXKalOLIYIO cpe-

DKOJIOTHYECKHUM ayIUT U CePTUDUKALINA.

[TonsTHE 00 PKOJIOTUYECKOM PUCKE

DKOJIOTUYECKUN MOHUTOPHUHT. DKOJOTUYECKUN KOHTPOIIb.

THUIBI 5KOJOTMYECKOTO CO3HAHUS: AHTPONOLIEHTPU3M U SKOLIEHTPU3M.
MexyHapoIHbIe 00BEKTHI OXPaHbI OKPYKAIOIIEH CPEIbI.

OCHOBHBIE PUHLIUIIBI MEXITYHAPOIHOTO IKOJIOTMYECKOT0 COTPYTHUYECTBA.
MexayHapoIHbIE OPraHU3alUU 110 OXpaHe TpHUpPoAbl. MeXTyHapOoaHbIE He-

MMpaBUTCIbCTBCHHBIC OpPraHU3alli B o0JacTn OXpaHbI IPUPOABLI.

Kpurepuu oueHku

MakcuMaJIbHOE KOJMUYECTBO OaJUIOB 3a 3KaszameH 40: MakCUMaJIbHOE KOJINYe-
CTBO 0aJuIOB 3a mepBbIi Bompoc 10, MakCUMalIbHOE KOJIMYECTBO OAJNIOB 32 BTOPOU BO-
npoc 20, MaKCHMaJIBHOE KOJIMYECTBO OAJJIOB HA OTBETHI 2 JIOMOJTHUTEIIBHBIX BOIIPOCOB

10.

MuHUMaNbHOE KOJMYECTBO OaIOB 3a 3K3aMeH 24: MUHMUMAaJIbHOE KOJIWYECTBO
OaJIJIOB 3a MEPBBIA BOMPOC 6, MUHUMAIBHOE KOJIMYECTBO OaJIOB 3a BTOPOW Bompocl2,
MUHUMAJIbHOE KOJIMYECTBO OAJIJIOB HA OTBETHI 2 JOMOJHUTEIBHBIX BOIIPOCOB 6.



