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Ilepeuens komnemeHnyuil ¢ yKazanuem ypoeHeil ux opmuposanus
no Hanpasienuio noozomosku oaxanaspos 20.03.01 «Texnocghepran 6e30nacHocnib)

Hpoqbuﬂb «be3onacnocmb mexHon02uuecKux npoueccos u NpoOu3BoaACTB»

Komnierennust:
[1K- 3 Cniocoben pa3pabaTbiBaTh B OpraHU3aIMN MEPONPUSITHS IO OXpaHE OKPYXKAIOUIEH cpelibl M 00ecreurBaTh YKOJIOTUYECKYIO
0€30MMacCHOCTh U JOKYMEHTaIbHOE OPOPMIIEHHE OTYETHOCTH B COOTBETCTBUU C YCTAHOBJIICHHBIMU TPEOOBAHUAMH;
NHaukaTophl TOCTUKEHUS KOMIIETCHIIUN:

[1K-3.1 - 3HaeT UCTOYHUKHU BEIOPOCOB U COPOCOB 3arpsI3HAIONIMX BEIIECTB, OTXO0JIOB B OKPYKAIOIIYIO CPELY, HOPMATUBHBIC MTPABO-
BbIE aKThl B 00JIACTU OXPaHbl OKPYXKAIOLIEH Cpeibl, METO/IbI U CPEJICTBA JIMKBUAAIUU TOCIEACTBUM HAPYIICHUSI COCTOSIHUSL OKPY-
YKAIOILEUW CPEIbI;
[1K- 3.2 - YMeeT BBISIBIATh UCTOYHUKHA W TIPUYMHBI U OIICHUBATH ITOCIICJCTBUS aBAPHIHBIX BHIOPOCOB M COPOCOB 3arps3HSIOIINX
BELIECTB U CBEPXHOPMATHUBHOTO 00pa30BaHUs OTXOJI0B B OKPY’KAIOIYIO CPEy B OpraHU3alluy,
[1K- 3.3 - Brnaneer HaBbIKaMH BBISIBIICHUS, aHATTN3a MMPUYMH U BHECEHUS MPENJIOKEHAN 10 YCTPAHEHUIO UCTOYHUKOB aBApUITHBIX
BBIOPOCOB 1 COPOCOB 3arpsI3HSAIOLIMX BEILIECTB, CBEPXHOPMATUBHOTO 00pAa30BaHUsl OTXOJI0OB B OKPY>KAIOIILYIO CPEly B OpraHU3alInu.

Kommerenius:
[1K- 5 - CnocoOeH pa3pabatbiBaTh CIOCOOBI KOHTPOJISI BHEAPSAEMBIX HA MPEANPUATAN MEPOIIPUATHI B 00JIaCTH OXPAHBI OKPYXkKaro-
IEN CPEIbI,

NHaukaTophl TOCTHXKEHUS! KOMITETEHIIUU:
I1K-5.1 - 3naeT MeToBI U CpPeACTBA OOSCIICUEHHUS SKOJOTUUECKOM O€30MaCHOCTH, TEXHOJIOTHYECKOE 000PYA0BaHUE OpTraHU3aAlNH U
MIPUHITUIIBI €70 pabOTHI |
[1K- 5.2 - YMeeT aHamM3upoBaTh OCHOBHBIE HATIPABIICHUS MTOBBIIIEHUS SKOJIOTMYECKON O€30MacHOCTH OPraHU3aIllK C YYETOM CIie-
1U(pUKY TTPOU3BOICTRA,
[1K- 5.3 - Brageet cnocob6amMu KOHTPOJISL U IPEAYIPEKICHUS BOZHUKHOBEHUS YPE3BbIYaiHBIX CUTYAIMi B 00JIaCTH TPUPOI00XPa-
HbI Ha MPEITPUSATUH.



Huouxamop Cooeporcanue Omanwl hopmuposanus Komnemenyuu Haumenosanue
oocmudiceHus KomnemeHnyuu (vkazamo ece memwl uz PIIJ]) OUEHOUHO20 cpedcmea
KoMnemeHuyuu Jexyuu Jlabopamopuwvie | Kypcoeoii npo-

IIpakTnue- 3anamus exm (paooma)
cKas pabora
Nel,Neo2, 3ager
[IK-3.1 | 3HaeT MCTOYHHUKH BBIOpO- | Temwr I-4 IIpakTuye- He npeoy- He npedycmom- ITpakTuyeckas
COB M COPOCOB 3arps3Hs- cKas pabota cMompeHbl penvl pabora Nel,Ne2, koH-
JOITHX BEIIECTB, OTXO/IOB B Nel,Ne2, 3auer EI;?H)HM pabora, 3a-
OKPYXKAIOIIYIO cpeny,
HOpPMAaTHUBHEIE IIPAaBOBEIE
aKkThl B OO0JACTU OXpaHBI
OKpY>Karollle Cpeabl, Me-
TOABI U CPEICTBA JIUKBU-
Januu MOCJICICTBUI
HapyIIECHU COCTOSIHUS
OKPYXAIOIIEH CPEIbI
I1K-3.2 VMeeT BBISIBISATL HUCTOY- | Temot 1-4 Tema 2, 4 He He [TpakTuueckas
HUKA ¥ TIPUYUHBI U OIle- npedycmompe- | npedycmompenst | pabora Nel,Ne2, xon-
HUBATh TOCJICIACTBUS aBa- Hol TpONEHAd pabota,  3a-
pUMHBIX  BBIOPOCOB U e
cOpOCOB  3arps3HSIOUINX
BEIIECTB U CBEPXHOpPMa-
TUBHOTO 0Opa3OBaHUs OT-
XOJOB B OKPY>KalOIIYIO
Cpeay B OpraHu3aiuu
[IK-3.3 | Brnameer HaBbIKaMu BbISIB- | Temwr 1-4 Tema 2, 4 He He [TpakTuueckas
npedycmompe- | npedycmompenst | padora Nel Ne2, koH-

JICHHA, aHaJIM3a IIPUYHUH U

BHECEHUs  NPEMJIOKECHUN

Hbl

TpoJIbHAsI paboTa,
qeT

3a-




M0 YCTPAaHEHHUIO MCTOYHU-
KOB aBapUHHBIX BHIOPOCOB
U COpPOCOB 3arpsI3HSIOLIUX
BEIIECTB, CBEpXHOpMa-
TUBHOTO 0Opa3OBaHUs OT-
XOJIOB B  OKPYXarOU[YyIO
Cpelly B OpraHu3aluu

IIK-5.1 | 3gaeT MeTOOBI U cpeactea | Temwr 1-4 Tema 2,4 He He [TpakTuueckas
obeceueHUS HSKOJIOTHUe- npedycmompe- | npedycmompenst | padora Nel Ne2, koH-
CKO# 0e30MacHOCTH, TeX- Hot TponbHas pabota,  3a-
HOJIOTHYECKOE  000pyI0- e
BaHUC OpraHn3anmun n
MPUHIIMIIBI €70 PaOOTHI

[IK-5.2 | Vmeer aHammsupoBath oc- | Temwt I-4 Tema 2,4 He He ITpakTnyeckas
HOBHBIC HAIIPaBICHUS TIO- npedycmompe- | npedycmompenst | pabora Nel,Ne2, xon-
BBIIIICHUSI DKOJIOTMYECKOM ot TPOTBHAA padoTa, - sa-
0€30MacHOCTH  OpraHu3a- e
MU C YUYETOM CrenupuKu
TIPOM3BOJICTBA

IIK-5.3 | Bnaneer cnocob0amu koH- | Temwr 1-4 Tema 2,4 He He [TpakTHueckas

npedycmompe- | npedycmompenst | padota Nel Ne2, koH-

TPOJIA U TIPEAYIPESKIACHUS
BO3HMKHOBCHHS  YPE3BHI-
YalHBIX CUTYyaIMii B 00Jia-
CTH TIPUPOJOOXPAHBI HA
PESANPUITHH

Hbl

TposibHas pabora, 3a-
YyeT







Ilepeuenv oyenounvix cpeocme no oucuunaune (MooyJim)

Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(bazoewtit ypo- (nosviuennulii ypo-
6€Hb) 6€Hb)
Ilpakmuueckasn paboma 2 12 20
Koumponvnas paboma 1 12 20
3auem 1 24 40
Hmozo: 60 100




Illkana ouenueanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIMKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auTeHo)

OneHka «OTJIMYHO» BBICTABIAETCS CTYACHTY, €CIM TEOPETHUYECKOE COAEp-
’aHUe Kypca OCBOEHO IOJIHOCTBIO, 6€3 Mpo0eloB; UCUepIbIBatoLIe, oCIIe-
JOBaTENbHO, YETKO M JIOTUYECKU CTPOMHO M3JaraeT Marepuai; CBOOOIHO
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; aHAJU3UPYET MOTy4YeH-
HbIe pe3yJbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPH BBHITOJHEHUH 3a]a-
HUH

74 - 86

Xopouio
(3auTeHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY M3JaraeT ero, He JOMYCKas CyIIECTBEHHBIX HETOYHOCTEHN B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
PHUTEIBHO
(3auTeHo)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABISIETCS] CTYJICHTY, €CJIM TEOPETHYE-
CKOE cojiepKaHHe Kypca OCBOEHO YacTUYHO, HO MPOOEINbl HEe HOCAT CyIle-
CTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMON 3a-
JIAaHUI BBITTOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE HA IMOCTABJICH-
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 HENOYETHl B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYUTEJIFHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKaeT CyIle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKTUYeCKue padoThl, HEOOXOJWMBbIE TPAKTHUECKHE KOMIETCHIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 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 HABOAAIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkas xapakTepucTHKA OlIeHOYHBIX 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 3ajaadu, JejaTh BbI-
YUCJICHUS, ONPEICIATh XapaKTEPUCTUKU pa3-
JUYHBIX BEIECTB, 0OBEKTOB, siBIcHUU. [lenn
MPAKTUYECKUX 3aHATHH 3aKII0YaeTCs B BBI-
pabOTKE y CTYJISCHTOB HABBIKOB IPUMEHCHHS
MOJYYCHHBIX 3HAHUHN JI1 PEIICHUS IPaKTH-
YEeCKMX 3aJlad B MPOIECCEe 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 PEUICHUs 3aJa4d OIpe-
JIEJIEHHOT'O TUIIA 10 TEME WIIH pa3iely.

KoMruiexkT KoH-
TPOJBHBIX 3aJJaHUN
110 BapHaHTaM




MunuctepcTBO HayKu U BhIcIiero oopasoBanus Poccuiickoit deaeparnuu
HuxHexaMCcKuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(benepanbHOro rocy1apCTBEHHOI'O OOI)KETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Dakynvmem mexanuieckKul
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

VYyeOHbIM Mm1aHoM 10 HamnpapyieHuo NoAroToBku 20.03.01 «Texnocghepnan be3-
ORACHOCMBY TSI O0YJAIOIINXCS MPETyCMOTPEHO TPOBEICHNE MPAKTHUECKUX 3aHATHI
10 TUCHUIUTNHE IKo102us_mexnocghepst B S cemectpe. OOydaronuMcst MpejiararoTcs
Pa3HOYPOBHEBBIC 33/1a4M W 3aJlaHUsI PEKOHCTPYKTUBHOT'O YPOBHS, IMO3BOJISIONINE OIle-
HUBaTh U IMaTHOCTUPOBATH YMEHHUS CUHTE3UPOBATh, aHAJTU3UPOBaTh, 000011aTh (haKTH-
YECKHI U TCOPETUUECKUN MaTepuai ¢ GopMyJIUpOBaHHEM KOHKPETHBIX BBIBOJIOB, yCTa-

HOBJICHUCM IIPUYHNHHO-CJICACTBCHHBIX CBSI3CH.
IIpakTnueckas padora Nel.
a) OnpenesieHHe pacyeTHOI0 Pacxofa CTOYHBIX BOJA M IeOMETPHYECKHX Pa3MepoB OT-
CTOHHHUKA (IeCKOJIOBKU-’KUPOJIOBKH) /ISl 0YMCTKHU cTOYHBIX Boj (CB) npennpusitus
ITo quctumumae B1.B.JIB.5.1 Dkonorust TexHochepsr
Onpenenuth pacyeTHBIM pacxoJ CTOYHBIX BOJ M T'€OMETPUUYECKHE pa3Mepbl IECKOJIOBKH —
AKUPOJIOBKH At ounctk CB mpenmpustus ¢ nmpousBoacTBeHHOM MouHocThio IT — 25 T/cmeny u
HOPMOI#i Boj00TBeeH:sS M = 20,2 M%/T MPOAYKIHM ¢ y4eToM 4acoBoro kodddummenta Ku = 2,5 4
npu ckopoctu aemkenust V = 0,003 m/c, co cpeanum muamerpom yactuil d = 100 MKM, KOTHYECTBO
4acoB paboTHI B cMeHy t = 8 wacos paboueit rayounoi nosymkr H = 1,5 m; P sxnx. = 800 kr/m® ; P
gact. = 1000 kr/m>; px.=0,5" 108 Iac.
CKopocTh OCaxACHUS MPUMECEH UK BCIUIBIBAHUS KareleK HEPTIPOIYKTOB (FKUPA) ONpeaeis-
eTcs 1o opmyie:

U = (gd? / 18)((Pu— P/ px)
JlnuHa HeTenoBYILIKH:
L=(VH/0,5(U-0,5V))
MakcumanbHbIi yacoBoit pacxoa CB:
Q=(m-II-Ku)/t
Pabouas mupuHa HeTETOBYIIKM paBHA:
B=Q/ (V- H-3600)
WCXOTHBIE TaHHEIC
1 2 3 4 5 6
IT — mpou3B. MOIIIHOCTh 10 11 12 13 14 16
T/CMEHY
M — HOpMa BOJOOTBEICHUS 17,1 18,7 19,4 20,2 216 | 23
M3/T
K4 — gacoBoit koapdutiueHt 1,5 2,6 2,7 2,2 2,8 2,1
(1)




V — CKOpPOCTh ABMKECHHS 0,001 | 0,002 | 0,003 0,004 | 0,005 | 0,00

(m/c) 6

d — cp. nuameTp yacTuil 10 20 30 40 50 70

(MKM)

{ — KOJIMYECTBO YacOB PabOTHI 8 9 10 11 12 9

H — pabouas riryouna Jyio- 1,1 1,2 1,3 1,4 15 1,7

BYIIKH (M)

Pr — mnotHocTs Boas! (kr/M%) | 600 700 800 90 1000 | 120
0 0

P — motHOCTS kupa (kr/m®) | 400 500 600 750 800 | 950

W — BsI3KOCTh xkuakoctu (rac) = 0,005 Ilac.

0) PaccunTaTh KOJMYECTBO aIllapaTOB CUCTEMbl MEXaHMYECKOW OYMCTKH CTOYHBIX BOJ, CO-
CTOAIIEH U3 MECKOJIOBKU, OTCTOMHUKA U MEXaHUYECKOro (PHIIbTpa, €clii KOHILIEHTpauus rpybouc-
MIEPCHBIX W B3BEIICHHBIX MPUMECel B CTOYHBIX BOJAX Ha BXOJE B OYHCTHBIC coopyxkeHus C1=2500
Mr/z(M3, a TpebyeMasi KoHIleHTpalus Ha Beixoge C2"'=20 mr/ e,

D PekTUBHOCTD PAbOTHI COOPYKEHHIM: Nieck=90%, Norer=35%, N$=60%

Pemenue.

1) IpunrMaeM oHy HeckonoBKy. KoHIeHTpanus npuMeceii mocie neckoNoBKH, MI/ IM°

Co=C1"=C1(1 Mnecx)=2500(1-0,9)=250
CtouHbI€ BOJIbI HAMPABIIAIOTCS B OTCTOMHHUK.
2) TlpuHuMaeM oiH OTCTOHHUK. KOHIIEHTpaIMs IIpIMeceil oclie OTCTONHHUKA, MI/ IM°

Cl”ZCZ ’:Cz(l_nOTCT):250(1_0’55):112’5

Boppl HanpaBIstoTCS HA MEXaHUYSCKUH QUITBTP.
3) IlpunuMaem oauH Mexanuueckuid GuibTp. KoHIeHTpalus npumeceit mocne GuibTpa, Mr/
M
Co'"=C>'(1-m¢)=112,5(1-0,6)=45

KoHIeHTpanus npuMeceii npepeiaeT Tpedyemyro. TakuM o6pa3zoM, JaHHYIO cXeMy HeoOXo-
JAUMO OOITOJIHUTH.

4) JlomycTHM, 4TO B CXEMe OYHCTKH JBa OTCTOMHMKA. KoHIleHTpanus npumMeceii mocie BTO-
POTO OTCTOHHMKA COCTABUT, MI/ IM°

C1"'=C2' (1-Morer)=112,5(1-0,55)=50,625
Jlanee BOJbI HAIIPABIISIOTCS HA MEXaHUUECKUH (UIIBTP, MOCIIE KOTOPOrO KOHIEHTpALUs MpH-
Mecei COCTAaBHT, MI/ IM°
C2"=C1" (1-9)=50,625(1-0,6)=20,25
KonuenTpanus npumeceil IpeBbIIaeT TpeOyeMysro.
5) IlpuHuMaeM, 4TO B CXeMe OJJMH OTCTOMHHUK U JBa MEXaHUYECKUX (PHUIBTPA, TOCIE KOTOPBIX

KOHIICHTpAIUs TPUMeceld COCTaBUT, MT/ e
C""=C2" (1-m¢)=45(1-0,6)=18

KonuenTparus nmpumecei CHIKaeTCst 10 TpeOyeMOoro YpOBHSL.




Puc. 1. Cxema MEXaHUUECKOM OYMCTKY CTOYHBIX BOJI MPOMBIIIIEHHOTO HPESATPHUSTTHS

BoiBoa. Takum oOpaszoMm, pa3paOOTaHHas CUCTEMa OYHMCTHBIX COOPYKECHHH, COCTOSIIAs U3
OJIHOM MECKOIOBKH C Nuecx=90%, OAHOTO OTCTOMHUKA C Norer=55% ¥ IBYX MeXaHUYECKUX (DUIBTPOB
¢ Ny=60%, npu ucxonnoil konueHtpauuu C1=2500 mr/ AM° B KOHEYHOM HMTOTE OUMINAET CTOYHBIE
BozbI 10 C2 =18 Mr/ mm3, uTO MeHbIIE TpeOyeMOii KOHIIEHTpAIUK, paBHOi 20 MI/1.

PaccunTtaTh KOMMYECTBO anmapaTroB CHCTEMbl MEXAHHMYECKOW OYMCTKU CTOYHBIX BOJI, BKJIIO-
YaroIIel MeCKOJIOBKY, OTCTOMHUK M MEXaHUYECKUH (WIBTP, ISl CHIDKEHUS KOHIICHTPAIMH MeXa-
HUYECKHX IIpHMecell Ha BBIXOJIE U3 COOPYKECHHUI JI0 3HAYeHHs «He 6oiee 20 Mr/aM>» MpH MCXOIHBIX
JTaHHBIX (Tabyuma 3).

HWcxonnple nanHble

Howmep Konu, npumecei s O¢d-cth paboTsl me- | DP-cTh paboOThI OT- I-ctn  padore:
crounbix Bomax Ci, . MEXaHUYECKOTO
BapuaHTa 3 CKOJIOBKH, Mneck, % CTOMHUKA, Norer, %
M/ M ubTpa, g, %
1 2400 72 46 60
2 2300 85 52 66
3 2000 85 50 65
4 1700 72 60 45
5 2200 78 50 63
6 1550 55 70 65
7 2250 85 46 50
8 2350 85 50 60
9 1900 55 75 45
10 1800 70 64 75

IIpakTnueckas padora Ne2
a) OmnpezeneHne pacueTHOrO M30BITOYHOTO JABJIEHUSI B3pbIBA BELIECTBA, MOCTYHAIO-

uiero B nomenienue npu aBapuu [lo nqucuunnuue b1.B.JIB.03.01 Dxonorust TexHo-
cdepsl

Onpez[eneHI/Ie pacyCTHOIrO H36LITO‘IHOFO HAAaBJICHUA B3pbIBA U JOITYCKAacMOI'O I/I36LITO‘1HOFO JaBJICHUA
JUIA IIOMCIICHUS, CpaBHI/ITI) O9THU BCJIIMYHWHBI M CACJIATHh BBIBOJI O HquHOCTI/I IIOMCIIICHUA. B HpOI/I3-
BOACTBCHHOC IMOMCIICHUE C pasMEpaMu A ><B ><H, PpacCroJIOKEHHOC B OAHOITA)KHOM KHUPIIMIHOM 314~
HUU C TOJILIMHON CTEH 0 U HE UMEIOLIEM OKOH, B pe3yJIbTaTe pa3BUTHs aBapUIHON CUTYyalluu MOCTY-
OWJIO M KI' B3pBIBOONACHOTO BellecTBa (roprodero raza win napos JIBXK). Tpebyercs onpenenutsb
PaCUCTHOC I/I36I>ITO‘IHOC JAaBJICHUC B3pbIBa, JOIMYCKAacMO€ 1/136I)ITO‘~IHOG JaBJICHUA OJI1 IIOMCIICHUA,
CpaBHUTb 3THU BCJIIMYUHBI U CACIIATH BBIBOA O IMPOYHOCTH IMOMCHICHUS. I/ICXOI[HBIG JAHHBIC 3a1a4Yu
MIPUHSATH TIO TaOJIHUIIE.

BapuanTsl 3a1aumn

0 1 2 3 4 5 6 |7 8 9

[Tapametpsl

Pazmepsr momene-

e 4 18|12 16 32 22 26 10 4 34
_HHHHa 5 16 |12 ' 8 |19 21 |11 |14 | 6 8 |18
HIMPHHA 4 38[32 32 6 42 48 28 34 62
- BeIcoTa [

Tonmmuna cred, cmM | 64 | 48 62 50 | 54 60 |45 | 38 58 |40

Knacc orBerctBen-| | I |l I I I 1|1l




HOCTH COOPYKCHUA
_ jast = f q =
Bemectso, mocty- | © = 6 -8 = . ST 8 - =
najomee B mome-| = | & § S = s | & E o S o2 o
O T X ox o | K ST I X

IICHUE IIPU aBAPUU | = —=, o O - q =~ o & ¢

PREBEPHE I 25853 | 3 2 S18 <8 BSEC
gacca BOWIECTBA, |y 75 |06 12 | 16 | 2 1,8 09 11 21 08
[iornoets  weitie- 3 171 0.0 1675 1348 064 | 202 0,09 1,17 | 348 2,02
CTBa, KI/M

PacueTHOoe M30bITOYHOE JaBJIeHUE B3phIBa Ap NIl TOPIOUUX BEIIECTB, COCTOSIIUX U3 aTOMOB
yraepoaa (C), Bogopona (H), kucnopona (O), xmopa (Cl), 6poma (Br), iona (I), u ¢ropa (F), omnpe-
nensercs o popmysne [1]:

Ap :( (pMax—po) (m Z 100)) / (ch Cor p KH), (1)

IZIe Pmax — MAKCUMAJIBHOE JIaBJICHUE B3PHIBA CTEXHOMETPUUYECKON ra30BO3IYIIHON MIIH Mapo-
BO3/YIITHOW CMECH B 3aMKHYTOM O0BEMe, OIpeAesieMOe IKCIEPUMEHTAIbHO WU MO CIPaBOYHBIM
JAaHHBIM (IIPY OTCYTCTBUM JIAaHHBIX JIOIycKaeTcs npuHuMarh paBHbIM 900 kIla); po - HayanpHOE 1aB-
nenue, klla (momyckaercs mpunumarh paBHbiM 101 kIla); m — macca roprodero raza WM MapoB
JIBX, mocTynuBIINX B pe3yJIbTaTe aBapuu B MOMEIIEHUE, KT; Vs — CBOOOIHBIN 00BEM MOMEIICHHUS,
M3 (momycKkaeTcs IPHHAMATh 3TOT 06BEM YCIOBHO paBHEIM 80 % reoMeTpHYecKoro oobeMa moMe-
1enus); p — MIIOTHOCTh MAapa W rasa, Kr/M°, Z — KodQ(HUIMEHT yJacTusi FOPIOYEro BO B3phIBE (s
roprounx razos Z = 0,5; mis napos JIBX z = 0,3); K\, — k03pPUIIHEHT, YIUTHIBAIOIINI HErepMETHY-
HOCTh IMIOMEUICHUS U HeauadaTUYHOCTh poliecca ropeHus (nomyckaercs npuHumath K, = 3); Cen —
CTEXHOMETpPUYECKasi KOHIICHTpAIUs Toprounx razoB wiu napos JIBX, onpenensemas nmo dhopmyie:

Cem=100/(1+4,84B), (2)

rae B =nc + 0,25(n, — nx) — 0,5n0 — cTexnomerpudeckuii KO3PPHUIUEHT KKUCIOPOa B PEAKIIHH
TOpeHust; Ne, Ny, Nx, No — YMCIO AaTOMOB COOTBETCTBEHHO YIJIEpOJa, BOAOPOA, raIoTeHOB U KHCIOPO-
J1a B MOJIEKYJIE TOPIOYETO.

Jlns onpeneneHus J0MycKaeMoro U30bITOYHOTO IaBIIEHUS B MOMEIIEHUH He00X0IMMO TIpe/Ba-
PUTEITHHO ONPEIEIUTh CTETIEHb B3PHIBOOTIACHOCTH OOPAIIAIOIINXCS TOPIOYMUX BEIIECTB (Ta0Jl.) U TO
YCTaHOBJIEHHOW CTETMEeHM OMACHOCTH BEIIeCTBAa BHIOpaTh COOTBETCTBYIOLIUI €il ypoBeHb (KJacc)
B3PBIBOYCTOWYMBOCTH COOPY)KEHUS U3 CIESIYIOIIUX COOTHOIICHHUH:

Crenenn B3PbLIBOOINACHOCTH I'OPIOYMX BCIICCTB

CreneHb B3pbIBOONIACHOCTH BEIIECTBA Kiacc B3pbpIBOYCTONYHMBOCTH 3aHUS

1 I

2 I
3 i
4 \Y/
5 \Y

CreneHb B3pbIBOONIACHOCTH IOPIOYHX BelIECTB
I'oproune BeniecTBa Crenenp
B3pPbIBOOIIACHOCTHU

AMMUaK, MeTaH, METHJIOBBIA CIUPT, XJIOPUCTHIM METUJI, XJIOPUCTHIN

1 (cmaGast)
ATUIT
AneroH, OeH30:1, OyTaH, OyTHIIOBBIH CIUPT, TeKCaH, F'eNTaH, TeHTaH | 2 (cpemHsis)
ByraaueH, TMATHIOBBIN CIUPT, IPONAH, MPOIHJICH, STHIIOBBIA ciiupT | 3 (IOBBIIICHHAs)
bensuH, mapanpaeru, NONUITHIEH, CTUPO, ypaH, STHIIEH 4 (BBICOKas)




AneTuineH, BOJIOpOI, CEPOYTIIEPOa 5(upe3BbIUuaiiHO  BBI-
COKast)

JlomryckaeMoe n30BITOYHOE JaBIICHHE B TOMEIICHUN APoon YCTAHABIMBACTCS C YUETOM YCIOBHIA
paboThl M IPOYHOCTH KOHCTPYKILIUH, @ TAK)KE IPOYHOCTHU CBA3EH MEXKITY HUMMU:

Apaon = Apcm : ke / knp’ (3)
rae Apem — IONMYCKaeMOE CTaTHMYECKOE JaBJCHHUE (CTaTUYECKas Harpyska), ompenaesseMas 1o
Haubosee ciIadblM KOHCTPYKLHUSAM, KOTOPbIE MOTYT MOBJIHUATh Ha B3PBIBOYCTOWYUBOCTDH COOPYKEHHS
(IpH OTCYTCTBUH HEOOXOJIUMBIX JAHHBIX Apcn MOXKHO MPHUHUMATH 1O Ta0Jl. 24 ¢ y4eToM Kjacca OT-
BETCTBEHHOCTH coopyxenus B klla); Ky — K03 PHUIUCHT, YyUUTHIBAIONIMI BETPOBOW paioOH CTpPOU-
TeNbCTBA (pa3MelieHust) coopykerus (r. Kasanp pacnosioxeHn Bo BTOpoM BeTpoBoM paiione K, = 0,8);
Kyp — K03 DUIIEHT TPUBUACHUS CTATUCTUICCKON HArpy3ku (Tabdi.).

JlonmycTHMBbIe 3HAaYeHHs AaBJCHHS HA COOPYKEHUS] U KOHCTPYKIMH
3nauenue Apem, kIla, npu kiacce o1-

Tun u XxapakTepucTuka 34aHui, KOHCTPYKIUI BETCTBEHHOCTH COOPYKCHHUS
I I 11!

Kupnuunele ogHOATa)XHbIE 34aHUS C TOJIIU-
HOM CTEH:
0 51 cMm
10 64 cMm 10 9.5 9

12,5 11 10,5
®depMbl, TIUTHI, 0ATKH TTOKPBITHHA, TEPEKPBITHIA 10 9,5 9
CamoHecy1I1e CTEHOBbBIE [TaHEIH, IEPETOPOIKU 7,5 7,1 6,7

3HaveHus K,p B 3aBHCHMOCTH 0T BH/Ia KOHCTPYKIUH U KJacca
B3PBIBOYCTOMYMBOCTH COOPYKEHUS

Kitace B3pbIBOYCTOWUYNBOCTH
I I Il \Y/ \Y

1,1 1,15 1,2 1,25 1,5

KoHcTpyknus

[TnuTel, 6anku NepeKprITUN U MOKPBITUH, HECYILITUE U
CaMOHEeCYIIlMe CTEHOBbIE MaHEJH, IEPErOPOIKU

®depMmbl, I1aBHbIE OAJIKK NEPEKPBITHH U TOKPBITHIH 1,15 1,2 1,25 1,3 1,4
KononHsl, Hecy1ye cTeHbl 1,2 1,25 1,3 1,4 15

[To pe3ynbpTaTaM pacueToB U30BITOYHOTO U JIOMYCKAEMOTO JABJICHUM Je1aeTCs BHIBOJ O
MPOYHOCTH MPOU3BOJACTBEHHOTO MOMEIIICHUS.

0) OmnpeneneHne KOJIMYECTBA BPEIHBIX BEHIECTB, NOCTYNAIOIINUX YE€pe3 HETUIOT-
HocTH (naHueBbIX coequHennii mpu  0,02-10° < Py < 2:10° Ia

KonuuecTBo ra3oBoil cMecH, BBIACINSIONICICS Yepe3 HEIUIOTHOCTH (PJIaHIIEBBIX CO-
€IMHEHMI, MOXKHO OINPENEINTh IPUOIKEHHO 110 GOPMYJIE IS Pyss > 2-10° Tla, HO ¢
koa(ddurmenTom 3anaca 1 = 1,5 kr/4:

G=3,57-10°-15p,,smV/M/T (4)

Ilpumep:

OnpenenuTh KOJIMYECTBO BPEAHBIX BEIIECTB, BBIACISIIONIMXCS YE€PE3 HEMIOTHOCTH
(braHIEBbIX COEIMHEHU BHOBb CMOHTHPOBAHHOTO 11€X0BOro Tpybomposoaa (d = 108
MM, TOJIIMHA CTeHKHU 4 MM, aiuHa 150 m).



Ucxonnpie mannbie. CoctaB cpenpl B TpyOompoBoae, % (mac.): Bogopoa — 58,9;
okcup yriepona — 7,1; meran — 34. Temneparypa razoBoit cmecu B TpyodorpoBoje t =
50 °C. U306wITOUHOE AaBlIEHUE B TPYOOIPORBOJE Puss = 209060 Ila. JlaBneHue Hapyx-
Hol cpenbl B = 101325.

Pemenne. OTHOCUTENbHBIE MOJIEKYJISIPHBIE MACChl COCTABJISIONIUX Ta30BOM CMECH:
M Hy = 20; M, =280; M o, =16,0 . MoibHBIE TOJIM COCTABIISIIOIINX I'a30BO CMECH:

Yo = 0,589/2 _ 0925
2 0589/2+0,071/28+0,34/16
Voo = 0,071/28 0,009
0,589/2+0,071/28+0,34/16
0,34/16 — 0,066.

YeHs ~0,589/2+0,071/28+ 0,34/16
AOCOIIIOTHOE JIaBJIEHHE Ta30BOM CMECH B TPYOOIPOBOJIE:

Puse = Puys + B
P,s. = 209060 +101235 = 310385 Ila.
[TaprmanpHOE 1aBlieHHE COCTaBIAIOMUX Ta30Boil cmecu (I1a):
Pi = YiPaser
Py, =310385-0,925 = 287106 ;
Peo = 310385 - 0,009 = 2794 ;
Pey, =310385- 0,066 = 20485 Ila.
KOHIEHTpaIlMy COCTABIIAIONINX Ia30B0H CMeCH, MI/M°:
_16p, -1000- M,
' (273+t)1333
_ 16-287106 - 2-1000

= =213383;
": (273+5011333
16-2794 - 28-1000
- =29072;
©© (273+50)133,3
_16-20485-16-1000 _ ;.10

(2734501333
TIpousBeeHue y, p; IS COCTABIISIONIMX ra30BOi cmecH, Mr/m® (kr/m°):
Yu, Pn, = 213383 (0,213);
YeoPeo = 29072 (0,0290);
Yon, Pon, =121799 (0,122).
[T1OTHOCTH Ta30BO¥ CMECH B TPyOOTIPOBO/IE:
Pew = 2ViP;
0., =0,213+0,029 + 0,122 = 0,364 mr/m°.
MonekynsipHasi Macca ra3oBoil cMecu B TpyOOIIpOBOJIE:
M., =ZyM;;
M_,=0,925-2+0,009-28+0,006-16 =3,2.
Koad¢ument nerepmernyHocTy (IaHIIEBBIX COEAMHEHUHN IIEXOBOro TpyOompoBoja (cM. Taoil.
6): m = 0,001. O6Bem Tazos B Tpybomposoze: V = 0,785d%l; V = 0,785-0,1-150 = 1,1775 m®.
KonnuecTBo ra3oBoii cMecH, BhIIEISIONICHCS Yepe3 HEIIOTHOCTH (PIIaHIIEBBIX COEUHEHUHN TPY-
OorpoBo;



G =357-102P,_ . pVmJ/M /T ;

G =357-107?-2- 209060 - 0,001-1,1775,/3,2/(273 +50) =1,76 r/u.
OO0BeM Ta30BOM CMECH, BBIICISAIONMICHCS Yepe3 HEIUIOTHOCTH ()IAHIIEBBIX COCIMHEHHH Tpy0O-
MIPOBOJIOB:

VC,VI = GC/VI /p cm ;
v, =57 109~ 000483 m¥u.
0,364

KonruecTBO COCTaBISIONIMX Ta30BOM CMECH, BBIICISIONICHCS Yepe3 HEIUIOTHOCTH (DIaHIICBBIX
COCTMHEHUH TpyOompoBoa, (B 1/4):
G =V_,C;

em i

Gy,,0 =0,00483-213383-10° =1,03;
G, =0,00483 29072 -107° = 0,1407 ;
Ggy, =0,00483-121799 -107° = 0,59.

3adaua 1. OnipenenuTh KOJIMYECTBO BPEIHBIX BEUIECTB, BBIACISIONIMXCS 4Y€pe3 HETIOTHOCTH
(I1aHIEBBIX COCAMHEHUI BHOBb CMOHTHPOBAHHOTO IIEXOBOTO TpyOoIpoBoaa. JluaMeTp TpyoonpoBo-
na O = (10Ng x 4) mm, | = (110+3N;) m. Temnepatypa ra3zoBoit cmecu B Tpyoornpooje t = (50 + Ni)
°C. U36bITOuHOE jaBleHue B Tpy6orposoae Puss = (1,5-10° +20N;) I1a. CoctaB cpesbl B Tpy6ompo-
Bojie: Ho = (30 + Ng) %, CHa = (10 +N;) %, CO. JlaBienue HapyxHo# cpeabl P, = 101325 Ila.

OnpenenuTh KOHIIGHTPAIMK, 00bEM M KOJMYECTBO COCTABIISIONIMX Ta30BOW CMECH, BBIICIISIO-
HIMXCSI Yepe3 HeTUIOTHOCTH (PJIAHIIEBBIX COCIMHEHUH TPYOOIIPOBOIOB.

3aoaua 2. OnpenennTh KOJMYECTBO BPEIHBIX Ia30 U MapoOOpa3HbIX BEIIECTB, BBIACISIONIMXCS
4epe3 HEIUIOTHOCTH (IIaHIeBbIX coequHeHnid u3 ammnapara quamerpoM d = (1 + 0,1N;) M, BeicoToii h
= (2 + 0,1N;) m. Cocras xuakoctu B anmapate: Boaa — (30 + Nig) %, 6enzon — (20 + Ni) %, quxsiop-
sTaH. ['a30Bas cpena B anmapaTe — BO3IyX ¢ IPUMEChI0 aMMuaka. KoHIIEHTpaIusi aMMHuaKka B BO3yXe
CNHS =10 mr/m°. BnaxsocTs Bo3ayxa ¢ = 50 %. Temmeparypa KHUIKOCTH U Ta30BOi CPeJIbI B amlIa-

pare t = 40 °C, pyze =Py =101325 Ila. Omnupuueckue kod3pduumentsl 4, B, C 118 Kaxaoro

KOMIIOHCHTA CMECCH XUJIKOCTH:

BOJIA OeH30I1 TUXJIOPITaH
A=7,9608 A=6,912 A=7,184
B=1678 B=1214,6 B=1358,5
C=230 C=221,2 C=232

CreneHs 3anonHeHus KuakocTeo K;=0,7.
Ornpenenuth KOHIICHTPALMKM, 00BEM, KOJUYECTBO COCTABISIONIMX Ta30BOM CMECH, BBIIEISIO-
HIMXCS Yepe3 HEeIIOTHOCTH (DIaHIEBBIX COSAMHEHUN TPYyOOIPOBOIOB U JaBJICHUE BOJSHBIX MapoB B
ra3000pa3HoON cpejie MPU 3aJaHHON BIIAXKHOCTH:

V =0785-d*-h-(1-K,) ; V — 06bem ra3oBoi cmMecH.

Kpurtepuu oueHKH NPaKTHYECKUX 3aHATHHI

B 5 cemecTtpe oOyuaromuiics BBITIONHIET 2 MIPaKTUYECKUE pabOThI, 32 BBITIOJIHE-
HUE KaXJ0M OH MOXET Mmojayduth oT 12 1o 20 Gamios. [IpakTudeckoe 3aHATHE OLICHU-
BaeTcsi MUHUMYM B 12-14 GamioB (eciiu He CIpaBWICS C 3ajjaHueM 0e3 MOMOIIHU Tpe-
nojasaresisi), MakcumyMm B 15-20 6amioB (eciu cripaBWICS € 3aJaHUEM CaMOCTOSITEIIhb-



HO).
WTOroBelii PEeHTHHT IO MPAKTHYCCKUM 3aHATHSAM IPOCTABIICTCS KaK CpeIHee
apr(MeTHYECKOE MOJIYUCHHBIX OAJIJIOB 3a BBIITOJIHEHUE 3THX 2 paldoT .



MunucTtepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit deaepanuun

HwxHekaMCKUll XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prinain)

BBICHICTO O6paBOBaHI/I}I

benepaibHOrO rOCYAapPCTBEHHOTO OIO/I)KETHOTO 00pPa30BaTEIBLHOTO YUPEXKICHUS

«Kazanckuit HaHPIOHaJIBHBIﬁ I/ICCJIG,HOBaTeJ]I)CKI/Iﬁ TEXHOJOTNYECKUM YHUBCPCUTET»

Hanpasnenue nonroroBku: 20.03.01 « Texnocghepnasa 6e3onacnocmuvy

Dakynvmem mMexaHu4yeckull
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

Hpocppmb/nporpaMMa: «be3zonacnocmov mexnono2uueckux npoueccos U npous-

600CHI8)

KoMiuiekT 3aganuii 1Jisi KOHTPOJIbLHON padoThI

10 TUCHUIUINHE JIK0102Us1 mMEeXHOochepbl

BOIIPOCHI

5(0)

1. OCHOBHBIE UCTOUHUKY 3ATPS3HEHUSL ATMOC®EPBL.
2. CTAHJAPTU3ALIUS OBBEKTOB OXPAHBI OKPYXKAIOILEN
CPEJIBI

1. OKOJIOITMYECKHUE IIOCJIEACTBUA 3AI'PA3HEHUA ATMO-
C®OEPHI

2. OKOJIOTUYECKUE TPEBOBAHUSA K [TPOU3BO/JCTBEHHbBIM
ITPOOECCAM 1 OBOPY IOBAHUIO

1. 3AIIIMTA ATMOC®EPLL. TPABUTAIIMOHHASI OYNCTKA
TA30B.

2. METOJI TEPMUUYECKOH TIEPEPABOTKU OPTAHOCO/IEP-
WKAIIIX TBEPJBIX OTXOJIOB (ITMPOJIN3)

1. HOPMHMPOBAHUME U KOHTPOJIb BPE/IHBIX BEIIIECTB B
ATMOC®EPE
2. IIOHATHE Ob DKOJIOI'MYECKOM PUCKE

1. OYMCTKA T'A30B IO JEMCTBUEM UHEPIITUOHHBIX 1
HEHTPOBEXHbBIX CUJI
2. OKOJIOTU3NPOBAHHBIE TEXHOJIOI'MU

1. OYUCTKA I'A30B ®MJIbTPOBAHUEM
2. YCJIOBUA MMTPUEMA TTPOMBILIJIEHHBIX CTOYHBIX BO/] B
KAHAJIM3AIIMIO HACEJIEHHBIX MECT

. TYMAHOVYJIOBUTEJIA
. OUNCTKA CTOYHBIX BOJI METO/I0OM A ICOPBIIMN

. MOKPAS OYNCTKA I'A30B
. OKOJIOTUYECKASA OKCITEPTU3A

10

. Meron abcopbuuu 1 aacopOIuu
. CAHUTAPHO-3AIIUTHBIE 30HEBI

11

I =N =N —

. TepMuueckas HeUTpaJIu3arus.




2. TOCYJIAPCTBEHHBIE OPTAHBI OXPAHBI OKPYJKAIOILIEN
CPEJIBI

Kpurepuu o1ieHKH KOHTPOJILHOM PadoThI
KontponbHas pabota cocToUT U3 1 TEOPETUUECKOTO BOMPOCA, KOTOPHINA HYKHO
3aIUTUTh YCTHO. 3a 3Ty paboTy CTYJEHT MOXET MOJTYyYUTh MakcuMyM 20 0asioB, MU-
HUMYM 12 Gamios
Jlist Toro 4ToOBI KOHTPOJBHAS paboTa CYMTANACh CIAHHOW, HEOOXOIWMO BBI-
NOJHUTH ee Ha 12 6amnoB u Bbimie. [Ipu MOBTOPHOM NEpENUCHIBAHUHN KOHTPOJIHHOMN B
UTOTOBBII PEUTHHT UAET CPEAHUI 0alll M0 BCEM MONBITKAM.



MunuctepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHexaMCcKuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«Ka3zaHckuii HallMOHANBbHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEP CUTET

Dakynvmem mMexaHu4yeckull
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

Hanpasnenue nonroroku0.03.01 «Texnocgheprasn dezonacnocnivy
[Tpoduis/mporpammagbesonacrnocnb mexnon02uueckKux npoueccos u npou3-
800cm ey

Cemectp 6
YTBEPXJAIO

3aB.kadenpoit J.H.JIaTbinos
« » 20 T.

Bonpocsl k 3auery.

. KPATKUII UCTOPUYECKUI OYEPK

. 3AT'PA3ZHEHUE U ET'O BU/IbI

. 3AI'PA3BHEHUE ATMOC®EPHOI'O BO3AYXA

. OCHOBHBIE UCTOYHUKU 3ATPASHEHUSA ATMOCOEPHI

. OKOJIOTMYECKUE ITOCJIEACTBUA 3ATI'PA3ZHEHUA ATMOCODEPBI

. 3AIIUTA ATMOC®EPHI

.TPABUTALIMOHHA S OYNCTKA I'"'A30B

. OUUCTKA TA30B IOJ[ JEMCTBUEM WHEPIIMOHHBLIX U I[EHTPOBEX-
HBIX CHNJI

9. OUNCTKA I'A30B ®NJIbTPOBAHMEM

10. TYMAHOYJIOBUTEJIN

11. MOKPAS OUMCTKA I'A30B

12. Merton abcopbumu u agcopOLuu

13. Tepmuueckast HEUTpaTH3aIHS

14. DnexTpopuabTpEI

15. CAHUTAPHO-3AIINUTHBIE 30HbI

16. HOPMHUPOBAHUME 1 KOHTPOJIb BPE/IHBIX BEIHLIECTB B ATMOC®EPE
17. BATPA3HEHUE T'MJIPOCOEPHI

18. BALLIUTA T'IPOCDEPBI

19. OYUCTKA CTOYHBIX BOJI METOIOM AJICOPBLIUU
20. CEJIbCKOXO3SMCTBEHHOE 3ATPSI3HEHUE [TOUBBI
21. 3AILIMTA ITIOYB (3EMEJIb)

22. BKOJIOTUYECKWIU KOHTPOJIb
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23. DKOJIOTMYECKUN AYIUT

24. DKOJIOTUYECKAS DKCITEPTU3A

25. CTAHJIAPTU3ALIUS OBLEKTOB OXPAHBI OKPYKAIOIIEI CPE/IbI

26. DKOJIOTUYECKA SI CEPTUDUKALIUS

27. DKOJIOTUYECKASI ATTECTALIMS U TIACITIOPTU3ALIMS

28. DKOJIOTUYECKUE TPEBOBAHHUSI K MPOU3BOJCTBEHHBIM ITPOLIEC-
CAM U OBOPYJOBAHUIO

29. [IPABOBBIE OCHOBBI I[IPMPO/IOTIOJIb30BAHUSI

30. IOPUJIMYECKASI OTBETCTBEHHOCTD 3A DKOJIOTMYECKUE TPABOHA-
PYILIEHUS

31. DKOJIOTMYECKOE TJIAHUPOBAHUE

32. KAJJACTPBI [TPUPOJIHBIX PECYPCOB

33. BUOC®EPHBIE 3AIIOBEJIHUKHU U JIPYTUE OXPAHSEMbBIE TEPPUTOPUU
34. 3ALLIUTA OT OTXOJIOB ITIPOU3BOJICTBA U TIOTPEBJIEHUS

35. TIOHSITUE OB DKOJIOTMYECKOM PUCKE

36. JIMLIEH3UPOBAHME TMTOTPEBJIEHM S [TPUPOJIHBIX PECYPCOB

37. IUMUTHUPOBAHUE [TPUPOJIOTIOJIE30BAHU S

38. OBILME IMPUHIMIIBI PAITMOHAJILHOTO TIPUPOJIOTIOIL30BAHM S

39. TIPUPOJIHBIE PECYPCBI M1 PECYPCHBIH LIUKJT

40. HEBAMKHYTOCTb PECYPCHOT'O 1TUKJIA

41. OCHOBHBIE TTOJIOXKEHUS PALTMOHAJILHOTO TIPUPO/IOIIOJIL30BAHUS
42. TIEPEXOJI OT AHTPOIIOIIEHTPU3MA K BUOLIEHTPU3MY

43. KOHLIENLIUS YCTOMUYUBOI'O PA3BUTHUS

44. IPUHLIATI IJTATHOCTHU UCIIOJIL30OBAHMS IPUPOHBIX PECYPCOB

45. TOCYJJAPCTBEHHBIE OPTAHBI OXPAHBI OKPYKATOIIEN CPE/IbI

46. MEXKZTYHAPOJTHOE COTPYJIHUYECTBO

Kpurepuu oueHku
MakcumanbHOE KOIMYeCcTBO OayioB 3a 3aueT 40: MakCUMallbHOE KOJIMYECTBO
OasoB 3a mepBbiid Bonpoc 10, MakcMMallbHOE KOJIMYECTBO OAJIJIOB 32 BTOPOH BOMPOC
20, MaKCUMaJTbHOE KOJTMYECTBO OQJIJIOB HAa OTBETHI 2 JIOMOJIHUTEIBLHBIX BoTIpocoB 10.
MuHuMaNbHOE KOJIMYECTBO OayioB 3a 3aueT 24: MUHUMAIbHOE KOJIWYECTBO
OaJIJIOB 3a MEPBBINA BOMPOC 6, MUHUMATHHOE KOJIMYECTBO 0aJJIOB 3a BTOPO Bompocl?2,
MUHHUMAJILHOE KOJIMYECTBO OAJIJIOB HA OTBETHI 2 JTOTIOIHUTEIHHBIX BOIIPOCOB 6.



