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Ilepeuensv komnemenyuil ¢ ykazanuem ypoeHei ux opmuposanus
no nanpaeienuro noocomosxu baxanaspos 20.03.01 « Texnochepnasn 6e30nacHocniby

Hpoqbuﬂb «be3onacnocmb mexHon02uuecKux npoueccos u NpoOu3BoaACTB»

Komnierennust:

[1K- 3 Cniocoben pa3pabaTbiBaTh B OpraHU3AIMK MEPONPUSITUS IO OXpaHE OKPYXKAIOUIEH cpelibl 1 00ecreunBaTh YKOJIOTUYECKYIO

0€30MMaCHOCTh U JOKYMEHTaIbHOE OPOPMIIEHHE OTYETHOCTH B COOTBETCTBUU C YCTAHOBJIICHHBIMU TPEOOBAHUSAMH;
NHaukaTophl TOCTHKEHUS! KOMIIETCHIIUN:

[1K-3.1 - 3HaeT UCTOYHUKHU BEIOPOCOB U COPOCOB 3arpsI3HSIONIMX BEIIECTB, OTXO0JIOB B OKPYKAIOIIYIO CPELy, HOpMATHUBHBIC ITPABO-
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 TIPUYUHBI U OIICHUBATH IMTOCIICJCTBUS aBApPUUHBIX BEIOPOCOB M COPOCOB 3arpsI3HSIONINX

BELIECTB U CBEPXHOPMATHUBHOTO 00pa30BaHUs OTXOI0B B OKPY’KAIOIYIO CPEy B OpraHu3alluy,

[1K- 3.3 - Brnaneer HaBbIKaMH BBISIBICHUS, aHATN3a MIPUYMH U BHECEHUS MPEJIOKESHNUN 10 YCTPAHEHUIO NCTOYHUKOB aBAPUITHBIX

BBIOPOCOB 1 COPOCOB 3arpsI3HAIOLIMX BEILIECTB, CBEPXHOPMATUBHOTO 00pa30BaHUsl OTXO0JIOB B OKPYKAIOILYIO CPEly B OpraHU3alnu.
Kommerennus:

[1K- 5 - CnocoOeH pa3pabaTbiBaTh CIOCOOBI KOHTPOJISI BHEAPSAEMBIX HA MPEANPUATAN MEPOIIPUATHI B 00JaCTH OXPAHBI OKPYXkKaro-
IEN CPEIbI,

WNHauKaTophl TOCTHXKEHUS! KOMIIETEHIIUU:

IT1K-5.1 - 3naeT MeToaBI U CpeICTBA OOSCIICUSHHUS SKOJOTHUECKOM OE30IaCHOCTH, TEXHOJIOTHYECKOE 000PYA0BaHUE OpTraHU3alNH U
MIPUHITUIIBI €70 pabOTHI |
[1K- 5.2 - YMeeT aHamM3upoBaTh OCHOBHBIE HATIPABIICHUS MTOBBIIIEHUS SKOJIOTMYECKON O€30MacHOCTH OPraHU3aIlK C YYETOM CIie-
1U(pUKY TTPOU3BOICTRA,

[1K- 5.3 - Brnageet cnocob6amMu KOHTPOJISL U MIPEAYIPEKICHUS BOZHUKHOBEHUS YPE3BbIYaHBIX CUTYaIMid B 00JIaCTH TPUPOI00XPa-
HbI Ha MPEITPUSATUH.



Hnouxamop Cooeprcanue Imanwt hopmuposanus Komnemenyuu Haumenoeanue
oocmudiceHus KOMnemeHuyuu (vkazamwv ece memwl uz PII/]) OYEHOUHO20 Cpedcmea
KOMnemeHyuu Jexyuu Jlabopamopnwvie | Kypcoeoiu npo-

IIpakTrue- 3anamu exm (paboma)
cKast paborta
Nel,No2, 3auer
1IK-3.1 | 3HaeT MCTOYHHUKH BBIOpO- | Temwr I-4 ITpakTuue- He npeoy- He npeoycmom- [TpakTnueckas
COB M COPOCOB 3arps3Hsi- cKas pabora cMompeHl Denvl pabora Nel,Ne2, koH-
JOITHX BEIIECTB, OTXO/IOB B Nel,Ne2, 3auer z}fe)gﬂbHaﬂ pabora, 3a-
OKPY>KaFOTIIYIO cpeny,
HOpPMAaTHUBHEIE IIPAaBOBEIE
aKkThl B OO0JACTU OXpaHBI
OKpY>Karollle Cpeabl, Me-
TOABI U CPEICTBA JIUKBU-
Januu MOCJICICTBUI
HapylLIECHU COCTOSIHUS
OKPYXAIOIIEH CPEIbI
[IK-3.2 | VMeeT BBISBIATL HCTOY- | Temor 1-4 Tema 2, 4 He He [IpakTuueckas
HUKA ¥ TIPUYUHBI U OIle- npedycmompe- | npedycmompenst | pabora Nel,Ne2, koH-
HUBAaThb IIOCJIC/ICTBUS aBa- Hot TPOTLHAA padoTa,  sa-
pUMHBIX  BBIOPOCOB U e
cOpOCOB  3arps3HSIOUINX
BEIIECTB U CBEPXHOpPMa-
TUBHOTO 0Opa3OBaHUs OT-
XOJOB B OKPY>KalOIIYIO
Cpeay B OpraHu3aiuu
[IK-3.3 | BrnameeT HaBbIKaMU BbIsIB- | Temst 1-4 Tema 2, 4 He He [TpakTuueckas
JICHMS, aHAIM3a MPHYUH 1 npedycmompe- | npedycmompenst | pabora Nel,Ne2, koH-
BHECCHUS  IPEIJIONKEHHMN ot TIE (T)HBHaH pabora,  sa-




M0 YCTPAHEHUIO MCTOYHU-
KOB aBapUHHBIX BHIOPOCOB
U COpPOCOB 3arpsI3HSIOLIUX
BEIIECTB, CBEpXHOpMa-
TUBHOTO 0OOpa3OBaHUs OT-
XOJIOB B  OKPYXarOU[YyIO
Cpelly B OpraHu3aluu

IIK-5.1 | Bpaer meroasl u cpeactsa | Temwt I-4 Tema 2,4 He He IIpakTnueckas
obeceueHUS HSKOJIOTHUe- npedycmompe- | npedycmompenst | padora Nel Ne2, koH-
CKOM 6E30IMacHOCTH, TeX- Hot TponbHai pabota, - 3a-
HOJIOTHYECKOE  000pyI0- e
BaHHUC OpraHn3anmun )51
MPUHIIMIIBI €70 PaOOTHI

[IK-5.2 | Vmeer aHammsupoBath oc- | Temwt I-4 Tema 2,4 He He IIpakTnyeckas
HOBHBIC HAIIPaBICHUS TIO- npedycmompe- | npedycmompenst | pabora Nel,Ne2, koH-
BBIIICHUS DKOJOTMYECKOM Hot TPOTLHAA padoTa, - sa-
0€30MacHOCTH  OpraHu3a- e
MU C YYETOM crenupuKu
MTPOM3BOJICTBA

IIK-5.3 | Bnaneer cnocobamu koH- | Temwr 1-4 Tema 2,4 He He I[TpaxkTudeckas

npedycmompe- | npedycmompenst | padora Nel Ne2, koH-

TPOJIA U TIPEAYIPESKIACHUS
BO3HMKHOBCHUS  UPE3BHI-
YalHBIX CUTYyaIMii B 00Jia-
CTH TIPUPOJOOXPAHBI HA
PESANPUITHH

Hbl

TpoJibHasi paboTa, 3a-
qeT







Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

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




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

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-
JOBaTENIbHO, YETKO M JIOTUYECKU CTPOMHO M3JaraeT Marepuai; CBOOOIHO
CIpaBiIsIeTCsl € 3afadaMM, BOIPOCAMH M IPYTUMH BHIAMU IPUMEHEHUS
3HAHUU; UCIIOJIB3YET B OTBETE JOMOJIHUTENBHBIN MaTepral Bce MPeaycMOoT-
PEHHBIE IPOrPaMMOM 3a1aHMs BBIIOIHEHBI, KAUECTBO UX BBIIIOJIHEHUS Olle-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MaKCUMaJIbHOMY; aHAJTU3UPYET MOTy4eH-
HbI€ pe3yJIbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPU BBIOJHEHUH 3a]a-
HUH

74 - 86

Xopouio
(3auTeHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIEC MPOrpaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY HM3J1araeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
PHUTEIBHO
(3auTeHo)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABISIETCS] CTYJICHTY, €CIIM TEOpPETHYE-
CKOE cojiepKaHHe Kypca OCBOEHO YacTUYHO, HO MPOOEINbl HEe HOCAT CyIle-
CTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMON 3a-
JIAaHUI BBITIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPU OTBETE HA IMOCTABJICH-
HBII BOIPOC CTYAEHT AOIYCKAET HETOYHOCTU, HEJOCTATOUHO MPAaBUJIbLHBIC
($hopMyHpOBKH, HaOMIOAAIOTCS HapyIIEHHUS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B U3JI0’)KEHUU MTPOrPAaMMHOTO MaTepHaa.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JHUCLMIUIMHBI  IIOCIEHOBATEIIbHBI,
JIOTUYECKH H3JIOKEHBI, JOIYCKAIOTCS He-
3HAUUTEIbHBIE HEIOYETHl B OTBETE CTYy-
JIEHTa, TaKh€ KaK OTCYTCTBHE CAMOCTOS-
TEJILHOTO BBIBOJIA, pEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYINEHTY, €CIM OH He
3HAeT 3HAYUTEIHHOW YacTH MPOTrPaMMHOI0 MaTepHala, JAOIyCKaeT CyIlle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
c(hopMHPOBaHbI, OOJBIIMHCTBO MPELYCMOTPEHHBIX IPOrpaMMon 00y4YeHus
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKB, «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHSATHH TEMBI JUCHUIIIIMHBI, HE OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI ITpCIioaaBaTeIIA.




KpaTkasi XapaKkTepHCTHKA OLEHOYHBIX CPe/ICTBA

No
n/n

Haumenosanue
OUECHOYHO20
cpeocmea

Kpamkaa xapakmepucmuka oyeHo4H020
cpeocmea

Ilpeocmaenenue
OUEHOUHO020 cpeo-
cmea é ponoe

2

3

4

[IpakTueckoe
3aHATHE

B xome mpaktuyeckux pabOT CTYyACHTHI
OBJIQICBAIOT YMEHUSAMH IOJIb30BATHCS Pado-
TaTh C HOPMATUBHBIMU JIOKYMEHTAMH U WH-
CTPYKTMBHBIMU MaTEpUAIaMH, CIIPABOYHU-
KaMH, COCTaBJISITh TEXHUYECKYIO JTOKYMEHTA-
IIUIO; BBIMOJHATH YEPTEHKH, CXEMBbI, TaOIHUIIbI,
pemarh pa3HoOro poaa 3ajayu, JeJIaTh BbI-
YUCJICHUS, OIPEICIATh XapaKTEPUCTUKU pa3-
JMYHBIX BEIECTB, OOBEKTOB, siBieHUM. Llenb
MMPAKTUYECKUX 3aHATUN 3aKIIOYAeTCS B BbI-
paboTKe y CTYJEHTOB HAaBBIKOB MPUMEHEHMUS
MOJYYCHHBIX 3HAHWMN JJI PEIICHUs MPaKTH-
YECKHX 3aJlad B IPOLECCE COBMECTHOMN Ies-
TEJIBHOCTH C MPENOAaBATEISIMH.

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

KonTtponbHas
pabora

CpencTBo MPOBEPKU YMEHUM MPUMEHATH MO-
Jy4YECHHBIEC 3HAHUS JIJIS1 PEIIEHUs 3a/1a4 OIpe-
JIEJIEHHOT'O TUIIA M0 TEME WIIH pa3/ieily.

KoMruiexkT KoH-
TPOJBHBIX 3aJaHUN
110 BapraHTaM




MuHuCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eaepannu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBHBIN UCCIIEOBATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Dakynvmem mexanuieckKul
Kageopa_ Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

Y4eOHbpIM TUIaHOM TI0 HampaBieHHio moAroToBku 20.03.01 «Texnocgepnasn de3-
ORACHOCMBY TSI O0OYYAIOIINXCS MPETyCMOTPEHO TPOBEICHNE MPAKTHUUECKUX 3aHSATUI
10 TUCHUIUTNHE IKo102us_mexnocghepst B S cemectpe. OOydaronuMcst MpejiararoTcs
Pa3HOYPOBHEBBIC 33J]a4M W 3aJaHUSl PEKOHCTPYKTUBHOIO YPOBHS, MO3BOJIAIOIINE OIle-
HUBATh U JIMATHOCTUPOBATH YMEHUSI CUHTE3UPOBATh, aHATU3UPOBATh, 00001IaTh (haKTH-
YECKUU M TEOPETUYECKU MaTepuall ¢ GopMyIUpOBAHUEM KOHKPETHBIX BHIBOJIOB, YCTa-

HOBJICHUCM IIPUYHNHHO-CJICACTBCHHBIX CBSI3EH.
IIpakTHyeckass padora Nel.
a) OnpenesleHHe pacyeTHOr0 PacxoJa CTOYHBIX BOJ M reOMeTPHMYECKMX pa3MepoB OT-
CTOMHMKA (IIeCKOJOBKH-KMPOJIOBKH) VISl O4YUCTKH cTOYHBbIX BOJA (CB) npeanpusarus
[To nucuumumue b1.B.JIB.5.1 Dxonorust rexHocgeps
Onpenenuts pacueTHBIM pacxoJ CTOYHBIX BOJ M T'€OMETPUYECKHE pa3Mepbl IECKOJIOBKH —
XKHUPOJIOBKH Jiisi ounuctkn CB mpeanpusitus ¢ npousBoacTBeHHON MomrHOCcThIO [T — 25 T/cMeny u
HOpMOM BOJI0OTBeeHUs M = 20,2 M3/T MPOJYKIIMHU C Y4eTOM dacoBoro koddduimenta Ku = 2,5 g
npu ckopoctu newkeHus V = 0,003 m/c, co cpennum auamerpom gactuil d = 100 MKM, KOJTHYECTBO
yacoB paboTHI B cMeHy t = 8 wacoB paboueii ray6uHoi noBymku H = 1,5 m; P xua. = 800 kr/m® ; P
gact. = 1000 kr/m®; p k. = 0,5 - 10% ITac.
CKOpOCTh OCaXJEHMS NMPUMeEceil I BCIUIBIBAHUS Karenek HeTIpoayKTOB (KHpa) onpezens-
ercs o popmyre:

U = (gd?% / 18)((Pu— Px)/ px)
JlnnHa He(TeIOBYIIIKY:
L=(VH/05(U-0,5V))
MakcumanbHblid yacoBoit pacxon CB:
Q=(m - II- Ku) / t
Pabouas muprHa HeQTEIOBYIIKH PaBHA:
B=Q/ (V- H-3600)
HNCXOAHBIC N1aHHBIC
1 2 3 4 5 6
IT — mpou3B. MOIIIHOCTh 10 11 12 13 14 16
T/CMEHY
M — HOpMa BOAOOTBEACHUS 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 — CKOpPOCTb JBHKECHUS 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 kuakoctu (rac) = 0,005 Ilac.

0) PaccuuTath KOIMYECTBO amnmapaToB CUCTEMbl MEXAHUYECKOW OYMCTKH CTOYHBIX BOJ, CO-
CTOSIIEH M3 TECKOJIOBKU, OTCTOMHUKA U MEXaHUYECKOro (PHIIbTpa, €CIIM KOHIICHTpaIus Tpyoouc-
MEPCHBIX U B3BEIICHHBIX MPHUMecel B CTOYHBIX BOJAX Ha BXOJE B OUHMCTHBIE coopyxkeHuss C1=2500
Mr/nM3, a Tpebyemas KoHIeHTpanus Ha Bbixoge Co""'=20 mr/ ave,

D dexTuBHOCTD PabOTHI COOPYKEHUM: Nieck=90%, Norer=55%, 1N$p=60%

Pemrenne.

1) IIpuHEIMaeM OJHY TIECKOJIOBKY. KOHIIeHTparms npuMeceii mocie mecKoIoBKHU, Mr/ IM°

Co=C1"=C1(1 Mnec)=2500(1-0,9)=250
CrouHble BOJIbI HAMTPABIIAIOTCS B OTCTOMHUK.
2) [IpuarMaeM oauH OTCTOMHUK. KOHIICHTpaIHs MpUMeECe 1ociie OTCTOMHUKA, MT/ M
C1"=C2'=C2(1-Morer)=250(1-0,55)=112,5

Bonbl HanpaBsAOTCS HA MEXaHUYECKUH QuiIbTp.
3) [IpuanMaem onuH Mexanndeckuid GpuiabTp. KoHmenTpanus npumeceii mocie ¢puibtpa, mr/
M
C2"=C2'(1-m¢)=112,5(1-0,6)=45

Konnentpanust mpumeceit npeseimiaetr Tpedyemyro. Takum o6pa3om, JaHHYIO CXeMy He00Xo-
MO JTOTIOJTHUTb.

4) JonmycTum, 4TO B CX€M€ OYHCTKHU JIBa OTCTOMHMKA. KOHIIEHTpaIus mpuMeceit mocie BTo-
POTO OTCTOWHHKA COCTABHT, MI/ IM°

C1"=C2' (1-1orer)=112,5(1-0,55)=50,625
Jlasee BOJIBI HAMPABIISIOTCS Ha MEXaHUYECKUH (DUIIBTP, MOCIIE KOTOPOTO KOHIICHTPAIHS TIPH-
Meceit COCTaBHT, Mr/ IM°
C>'"=C1" (1-m¢)=50,625(1-0,6)=20,25
KonnenTpanus npumeceil mpeBbIIaeT TpeOyeMyro.
5) [IpuaEMaeM, 4TO B CXeMe OJIMH OTCTOHHUK U JIBa MEXaHUYECKHUX (DUIIBTPA, ITOCTE KOTOPBIX

KOHIICHTpAanu-d HpHMeCCﬁ COCTaBUT, Mr/ ,[[M3
Co"'=Cy" (1-13)=45(1-0,6)=18

KonuenTtpanus nprmeceit CHUxkaeTcst 10 Tpe0yeMoro YpoBHSL.




Puc. 1. Cxema MexaHNYECKOM OUHCTKY CTOUHBIX BOJL TPOMBIITIEHHOTO TIPEIPUSTHS

BeiBoa. Takum o0pazoMm, pa3paboTaHHAas CHCTEMa OYUCTHBIX COOPYKECHHIA, COCTOSIIAs W3
OJIHOM MECKOIOBKH C MNreck=90%, OAHOTO OTCTOMHHUKA C Norer=55% U ABYX MeXaHUYECKUX (UIBTPOB
¢ Myp=60%, mpu ucxoaHoi KkoHuneHtparuu C1=2500 mMr/ aM> B KOHEYHOM HMTOTE€ OUYMINAET CTOUHBIE
BoJIbI 10 Co =18 mr/ ,Z[M3, YTO MEHbIIIE TPeOYeMOl KOHIICHTpaIuu, paBHOU 20 Mr/11.

Paccunrtarh KONIMYECTBO anmaparoB CUCTEMbl MEXAHHMYECKOW OUYMCTKU CTOYHBIX BOJI, BKJIIO-
Yaromiei MecKOJIOBKY, OTCTOMHUK U MEXaHWYECKUI (UIBTp, Il CHIDKEHUS KOHIIGHTpAaIMH MeXa-
HUYECKHX TIpUMecell Ha BBIXOJIE U3 COOPYKEHHUI 0 3HaueHus «He 6onee 20 Mr/aM>y» MpH MCXOIHBIX
JaHHBIX (Tabmuma 3).

UcxonHble qanHbie

Howmep Ko, mpumeceit B Dd-cth paboTel me- | DP-cTh pabOTHI OT- J¢-cre  paboThl
papuanta | o opre BOAAX 2 CKOTOBKM, Mneex, % | CTOMHUKA, Noter, % | oo ICCKOTO
MI/aM bunbTpa, Ng, %
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

IIpakTnueckass padora Ne2
a) OmnpezneneHne pacueTHOrO M30BITOYHOTO JABJIEHUS B3pbIBA BELIECTBA, MOCTYHAIO-

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

Omnpeznenenne pacyeTHOTO U30BITOYHOTO JABIICHHS B3PbIBA M JIOITYCKAeMOTO N30BITOYHOTO JABIICHUS
JUIS TIOMEUIeHUs, CPAaBHUTh 3TU BEIMYUHBI M CJIeJIaTh BBIBOJA O MPOYHOCTU MoMenieHus. B mpous-
BOJICTBEHHOE MOMeIeHne ¢ pazmepamu 4 xB xH, pacronoxeHHoe B OJHOITA)KHOM KUPIMTUYHOM 3/1a-
HUM C TOJIIMHOMN CTE€H 0 U HE UMEIOLIEM OKOH, B pe3yJibTaTe pa3BUTHs aBapUtHON CUTYyallld MOCTY-
IWJIO M KI' B3pBIBOONACHOIO BellecTBa (roprouero raza uiau napos JIBXK). TpeOyercsa onpenenutsb
pacueTHOe M30BITOYHOE JaBJICHHE B3pbIBA, JONyCKaeMoe M30bITOUYHOE AABJIEHHS Ul MOMEIIEHUS,
CpPaBHHUTH 3THU BCIWYMUHBI U CACIIATH BLIBOA O IMPOYHOCTU ITOMCIICHUS. I/ICXO}IHBIC JaHHBIC 3aaa4u
HPUHSATH 110 TabJIuIe.

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 COOPY’KCHUA
_ jast Y I“D q &=
Bemectso, mocty- | © = : (25 -8 = . HT B - =
nafomee B Tome-| = | S 5 S = S & | B o @ @B 4
O T = o o) X T I I
LIEHUE [IPU aBapUMU | = - a2 - < Shr o & 74
SR & ZFf £id <S5 BS=C
gacca BOWIECTBA, |y 75 |06 12 | 16 | 2 1,8 09 11 21 08
[iornoets  eitie- 3 171 0.0 1675 1348 064 | 202 0,09 1,17 | 348202
CTBa, KI/M

PacueTHOe M30BITOYHOE JaBieHUE B3pbIBa Ap Ui TOPIOYMX BEIIECTB, COCTOSIINX U3 aTOMOB
yraepoaa (C), Bogopona (H), kucnopoaa (O), xmopa (Cl), 6poma (Br), itona (I), u ¢ropa (F), onpe-
nensiercs o popmyne [1]:

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

I7Ie Pmax — MAKCUMAaJIbHOE JABJICHUE B3PhIBA CTEXUOMETPUUYECKOM Ta30BO3IYIIHON WM Mapo-
BO3AYIIHOW CMECH B 3aMKHYTOM OOBEME, ONpeAesieMOe YKCIEPUMEHTAIBHO WIH 10 CIPABOYHBIM
JaHHBIM (IIPH OTCYTCTBUHM JAHHBIX JIOMycKaeTcs npuHuMarh paBHbIM 900 kIla); po - HayanpHOE 1aB-
nenue, klla (momyckaercs mpuHumarb paBHbiM 101 klIla); m — macca roprodero raza uiaM napoB
JIBX, nmocTynuBIINX B pe3ysbTaTe aBapuu B MOMEIIEHUE, Kr; Vs — CBOOOAHBII 00beM MOMEIICHNUS,
M® (momyckaeTcs IPHHUMATh 3TOT 00beM YCIOBHO paBHEIM 80 % reoMeTpHYecKoro oobeMa mome-
1IeHHs); p — IIIOTHOCTh 1apa MM ra3a, Kr/M°, Z — KodQ(HUIMEHT yJacTHs TOPIOYEro BO B3phIBE (s
roprounx razoB Z = 0,5; mis napos JIBX z = 0,3); K, — ko3 uIueHT, yIuThIBAIOIINI HErepMETHY-
HOCTb TMOMEIICHUS U HeaquadaTHYHOCTh Tpoliecca ropenust (momyckaercs npuHumath K, = 3); Cem —
CTEXMOMETPUUECKasi KOHIIEHTpAaIMs Toprounx razos uiu napos JIBX, onpenensemas no gpopmyie:

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

rae f =nc¢ + 0,25(n,, — nx) — 0,5n0 — cTexnomerprudeckuii KO3PPHUIUEHT KKUCIOPOAa B PEAKIIMH
rOpeHust; Ne, Ny, Ny, No — YMCIO AaTOMOB COOTBETCTBEHHO YIIIEPO/a, BOAOPOA, TAIOTEHOB U KHCIOPO-
Jla B MOJIEKYJIE TOPIOYETO.

st onpeneneHust T0MycKaeMoro U30BITOYHOTO JABJICHHS B IIOMEIIEHUH HEOOXO0IMMO TIpeBa-
PHUTENBHO OMpPENEIUTh CTENEHb B3PHIBOONACHOCTH OOpAIAIONINXCs TOPIOYMX BellecTB (Tabil.) U Mo
YCTAaHOBJICHHOM CTETEHM OIMACHOCTH BEIECTBAa BBHIOPATh COOTBETCTBYIOIIMM €M YpPOBEHB (KJacc)
B3pPBIBOYCTOWYMBOCTH COOPY>KEHUS U3 CIEIYIOIUX COOTHOIIEHUI:

Crenenn B3PbIBOONIACHOCTH INOpPHOYMX BCHICCTB

CreneHb B3pbIBOOMACHOCTH BEIIECTBA Kitacc B3pbIBOYCTOMUMBOCTH 31aHUS

1 I

2 Il

3 Il

4 \Y

3) \Y

CreneHb B3pHIBOONACHOCTH I'OPIOYMX BElECTB
I'oproune BemecTBa Crenenb
B3PBIBOONIACHOCTH
AMMMaK, ME€TaH, METUJIOBBII CIOUPT, XJIOPUCTHIM METHII, XJIOPUCTHIN

1 (cnabGast)

ATUII
AnieroH, OeH30:1, OyTaH, OyTHIIOBBIN CITUPT, FeKCaH, TeNTaH, meHTaH | 2 (cpe/Hsis)
ByTraiueH, AMATUIIOBBIN CITUPT, MIPOIAH, MPOMUJICH, STHIOBbINA ciUpT | 3 (MOBBIIICHHAS)
beH3un, napanpaeru, NoJIu3TUIEH, CTUPOII, GypaH, TUJIEH 4 (BbICOKAs)




AnieTuneH, BOJIOPO/I, CEPOYIIEPOT 5(upe3BbIUaiiHO  BBI-
coKasl)

JlomyckaeMoe n30bITOYHOE JABIICHUE B TOMEIICHUN ApPoon, YCTAHABIMBACTCS C YUETOM YCIOBHHA
paboThl U MPOYHOCTH KOHCTPYKIIUM, a TAK)KE MPOYHOCTHU CBSA3CH MEXKAY HUMHU:

Apaon = Apcm : ke / knp’ (3)
rae Apem — OMyCKaeMoe CTaTHYecKoe JaBjeHHe (cTaThyeckas Harpyska), ompenensemas Mo
HanOosee ciadbIM KOHCTPYKIMSIM, KOTOPhIE MOTYT MOBJIMSATH HA B3PBIBOYCTONYHMBOCTD COOPYKCHHS
(Ipu OTCYTCTBUU HEOOXOAUMBIX JAHHBIX Apen MOXKHO IPUHUMATH 1O Tabi. 24 ¢ y4eToMm Kiacca OT-
BETCTBEHHOCTH coopyxeHus: B klla); Ks — KOd(pPHUIUECHT, yUUTHIBAIONIMI BETPOBOW pailoOH CTPOU-
TeNbCTBA (pasmenicHus ) coopykenus (r. Kasanp pacnosioxeHn Bo BTOpoM BeTpoBoM paiione K, = 0,8);
Kip — K03 UIIEHT IPUBUACHUS CTATUCTUYECKOW HArpy3KkH (TabiL.).

JlonycTuMble 3HAYEHUS JABJEHUS HA COOPYKEHHUS U KOHCTPYKIMH
3nauenue Apem, klla, npu knacce oT-

Tumn u xapakTepucTuKa 3JaHUI, KOHCTPYKIIHI BETCTBEHHOCTHU COOPYKEHUS
I I i

Kupnnunbele 0ogHO3Ta)KHBIC 3aHUS C TOJIIU-
HOM CTEH:
o 51 cm
10 64 o 10 9,5 9

12,5 11 10,5
depMmBbl, TUTUTHI, OAJIKU TTOKPBITHHA, TEPEKPBITHIA 10 95 9
CamoHecymI1e CTEHOBBIE ITAHEH, IEPETOPOIKH 7,5 7,1 6,7

3HaueHus K,y B 3aBHCHMOCTH 0T BH/Ia KOHCTPYKIUH U KJacca
B3PbIBOYCTOHYMBOCTH COOPY:KEHMS

KomeTpyKims Knacc B3ppIBOycTOIUMBOCTH

I 1 1 v Vv
[Tnutel, Gaky MEepeKpHITUI U MOKPHITUH, HECYIIIUE U
CaMOHECYIIIME CTEHOBBIE MTAHEJH, TIEPETOPOIKU
depmpbl, TTIaBHBIC OATKH TTEPEKPHITHI U MTOKPHITHI 1,15 1,2 1,25 1,3 1,4
Komonnsl, HecyIme cTeHbl 1,2 1,25 1,3 1,4 15

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

[To pe3ynbpTaTaM pacueToB U30BITOYHOTO U JIOMYCKAEMOTO JABJICHUM Je1aeTCs BHIBOJ O
MPOYHOCTHU TTPOU3BOJICTBEHHOTO TTOMEIIICHHUSI.

0) OmnpeneneHne KOJIMYECTBA BPEIHBIX BEHIECTB, NOCTYNAIOIINUX YE€pe3 HETUIOT-
HocTH (praHueBbIx coequnenuii mpu  0,02:10° < Pus < 2:10° Ia

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

G =3,57-107 -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 nannapie. CoctaB cpeasl B TpyOompoBoae, % (mac.): Bogopoa — 58,9;
okcup yriepona — 7,1; meran — 34. Temneparypa razoBoit cmecu B TpyborpoBoje t =
50 °C. U306wITOUHOE AaBlIEHUE B TPYOOIPORBOJE Puss = 209060 Ila. JlaBneHue Hapyx-
Hol cpenbl B = 101325.

Pemenne. OTHOCUTENBHBIE MOJIEKYJISIPHBIE MACChl COCTABIIIOLIUX Ta30BOM CMECH:
M Hy = 20, M =280, M cH, =16,0 . MOJIbHBIE 1O COCTABJISIOIIAX IA30BOM CMECH:

. = 0,589/2 0925
2 0,589/2+0,071/28+0,34/16
Voo = 0,071/28 0,009
0,589/2+0,071/28+0,34/16
0,34/16

YoMy T 0,589/2+ 0,071/ 28+ 0,34/16
AGCOIIIOTHOE JaBJICHHE Fa30BOM CMECH B TPYOOIIPOBOJIE:
Pise = Puss T B;
P, = 209060 +101235 = 310385 Tla.
[MTapuuanbHOE JaBIEHUE COCTABIAIOIUX Ta3oBoi cmecu (I1a):
Pi = YiPuses
by, =310385-0,925 = 287106;
Do, =310385-0,000 = 2794
Dcy, = 310385 0,066 = 20485 Tla.
KOHIIEHTpAINH COCTABIIAIONINX Ia30BOi CMECH, MI/M:
_16p, -1000- M,
' (273411333
_ 16-287106-2-1000

= = 213383;
"a (273+5011333
- 16-2794-28-1000 _ 0 ) .
(273+50)133,3
_16-20485-16-1000 _,, 0.

(27345001333
IIpousBeneHue y,p, JIs COCTABISIONINX ra30BoOM cmecH, Mr/m® (kr/m°):
Yu,Pn, = 213383 (0,213);
YeoPeo = 29072 (0,0290);
Yen, Pon, =121799 (0,122).
[TnoTHOCTH ra30BOI cMecu B TpyOOTIpoBoOIE:
Pow = ZViPi)
0., =0,213+0,029 + 0,122 = 0,364 mr/m°.
MonekynspHas Macca ra30Boi cMecH B TPyOOIIpoOBOIE:
M, =ZyM;;
M_,=0,925-2+0,009-28+0,006-16 =3,2.
KoadduumeHnt HerepmMeTnyHOCTH (DIIAHIEBBIX COETMHEHHUH 1I€XO0BOro TpyOorpoBojaa (cM. TaluI.
6): m = 0,001. O6BeM razos B Tpydomposose: V = 0,785d?l; V = 0,785-0,1-150 = 1,1775 m>.
KonndecTBo ra30Boii cMecH, BBLAETSIOMIEHCS Yepe3 HEMIOTHOCTH (DIaHILIEBBIX COEIMHEHUN Tpy-
OompoBo;



G =357-107P_VmJM /T ;

G =3,57-107-2-209060-0,001-1,1775,/3,2/(273+50) =1,76 r/u.
OO0beM ra30BOM CMECH, BBIJCISIONICHCS Yepe3 HEIUIOTHOCTU (DJIAHIIEBBIX COCAMHEHUN TpyOo-
MIPOBOJIOB:
Veu =G/ Peoss
0,364
KonnuecTBo cOCTaBISIONIMX Ta30BOM CMECH, BBIICISIOMICHCS Yepe3 HEIIOTHOCTH (DIaHIIeBBIX
coeuHeHuH TpyOonpoBoa, (B 1/4):

107% = 0,00483 m*/u.

G =V,C;

cm |

Gy,0 =0,00483- 213383-107° =1,03;
Ggo =0,00483-29072-10"° = 0,1407 ;
Gey, =0,00483-121799 -10° =0,59.

3adaua 1. Onpenenuth KOJMYECTBO BPEIHBIX BEINECTB, BBLACISIONIMXCS YepPe3 HEIJIOTHOCTH
(raHIEBBIX COCAMHEHUI BHOBb CMOHTHPOBAHHOTO LIEXOBOTO TpyOorpoBojaa. JluameTp TpyOoOnpoBo-
na drp = (10N x 4) mm, | = (110+3N;) M. TemmniepaTypa razoBoit cmecu B Tpybomposoze t = (50 + N;)
°C. U36kITOuHOE aBleHne B Tpyborposoae Puss = (1,5-10° +20N;) ITa. CoctaB cpemsl B TpyOompo-
Boze: Ha = (30 + N;) %, CHa = (10 +N;) %, CO. JlaBnenue HapyxHO# cpeabl P, = 101325 Tla.

OnpenenuTh KOHIEHTPAIMH, 00bEM M KOJMYECTBO COCTABIIIOUINX Ta30BOW CMECH, BBIJEISIO-
HIMXCSI Yepe3 HETUIOTHOCTH (PJIAHIIEBBIX COCIMHEHUI TPYOOIIPOBOIOB.

3aoaua 2. OnpenenuTh KOJMYECTBO BPEIHBIX Ia30 U MapoOOpa3HbIX BEUIECTB, BBIACISIONIMXCS
yepe3 HEIUIOTHOCTH (hJIaHIEBBIX coearHenuii u3 ammapara auamerpom d = (1 + 0,1Ns) M, BeicoTOl h
= (2 + 0,1N;) m. Cocras xuakoctu B arnmapare: Boaa — (30 + Nig) %, 6enzon — (20 + Ng) %, auxiop-
sTaH. ['a30Bas cpena B ammapare — BO3J1yX C IPUMEChI0 aMMHuaka. KoHIIeHTpals aMMUaKa B BO3IyXe
CNHS =10 mr/m>. BnaxsaocTs Bo3ayxa ¢ = 50 %. Temmeparypa sKHUIKOCTH U Ia30BOi CpeJIbl B amla-

pate t = 40 °C, pyse =Py =101325 Ila. DOmnupuueckue kodpdumuentsl 4, B, C 1 Kaxaoro
KOMITOHEHTa CMECH >KUIKOCTH:

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

Crenenb 3anoinHenns xunkoctoio K;=0,7.
OnpenenuTh KOHIEHTPALUMU, 00BbEM, KOJUYECTBO COCTABISIOUIMX Ta30BOM CMECH, BBIJIEINSAIO-
IIMXCS Yepe3 HEIIOTHOCTH (DIIaHIEBBIX COEAMHEHUN TPyOONpPOBOIOB U JaBJICHNUE BOJSHBIX MapoB B
ra3oo0pa3Hoii cpejie IpH 33aHHON BIaKHOCTH:

V =0,785-d% h-(1-K;) ; VV — 06Bem razosoii cmech.

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), MakcumyM B 15-20 6amioB (eciu cripaBWICS € 3aJaHUEM CaMOCTOSITEIhb-



HO).
WTOroBplii PEeHTHHT MO MPAKTHYCCKUM 3aHATHSAM IPOCTABIISIETCS KaK CpeaHee
apr(MeTHYECKOE MOJIYUCHHBIX OAJIJIOB 3a BBIITOJIHEHUE 3THX 2 paldoT .



MuHuCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eaepannu

HwxHekaMCKUl XUMUKO-TEXHOJOTUYECKUA UHCTUTYT ((puinain)

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 UCTOUHMKH 3ATPSI3BHEHHSL ATMOC®EPBI.
2. CTAHJIAPTM3ALINS OFBEKTOB OXPAHBI OKPYKATOIIIEN
CPEJIbI

1. SKOJIOTMYECKHUE IIOCJIIEACTBUA 3AI'PA3HEHUA ATMO-
COEPLBI

2. OKOJIOTUYECKUE TPEBOBAHUA K [TPOU3BOJJCTBEHHbBIM
ITPOOECCAM 1 OBOPY IOBAHHUIO

1. 3AIIIUTA ATMOC®EPHI. TPABUTAIIMOHHAS OYNCTKA
I'A30B.

2. METOJl TEPMHUYECKOHN ITEPEPABOTKHM OPI'AHOCO/IEP-
KAIIMX TBEPIBIX OTXOAOB (ITMPOJIN3)

1. HOPMHWPOBAHUME U KOHTPOJIb BPEJIHBIX BEHLIECTB B
ATMOC®EPE
2. IIOHATHE Ob DKOJIOI'MYECKOM PUCKE

1. OYMCTKA T'A30B O] JEMCTBUEM UHEPIITIOHHBIX 1
MEHTPOBEXHBIX CHUJI
2. OKOJIOTM3NPOBAHHBIE TEXHOJIOI'MN

1. OYUUCTKA I'A30B ®UJIbTPOBAHUEM
2. YCJIOBUSA MMPUEMA TTPOMBIIIJIEHHBIX CTOYHBIX BO/] B
KAHAJIM3AIIMIO HACEJIEHHBIX MECT

. TYMAHOYJIOBUTEJIN
. OYUCTKA CTOUYHBIX BOJI METOIOM AJICOPBLIMU

. MOKPAA OYUCTKA I'A30B
. OKOJIOTUYECKAS SKCITEPTU3A

10

. Meron aGcopOriuu u aacopOIuu
. CAHUTAPHO-3AILIUTHBIE 30HBI

11

RN =N~ —

. TepMuueckas HeUTpaJIu3arus.




2. TOCYJJAPCTBEHHBIE OPTAHBI OXPAHBI OKPYXKAIOILEN
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.



MuHuCcTEpCTBO HAyKU U BbicIiero o0OpasoBanusi Poccuiickoit ®denepanuun
HuxHexkaMcKkuil 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.

. KPATKUI UICTOPUYECKUI OYEPK

. 3AI'PA3HEHUE U ET'O BU/IbI

. 3ATPABHEHUE ATMOC®EPHOI'O BO3AYXA

. OCHOBHBIE UCTOYHUKU 3ATPASHEHUA ATMOCOEPHI

. OKOJIOTUYECKHUE MNOCJIEACTBUA 3AT'PA3HEHUA ATMOC®EPHI

. 3AIIUTA ATMOC®EPHI

.TPABUTALIMOHHA S OYUCTKA I'A30B

. OUUCTKA TA30B IOJ[ JEUCTBUEM WHEPIITMOHHBIX U IIEHTPOBEX-
HBIX CHNJI

9. OUUCTKA I'A30B ®UJIbTPOBAHMEM

10. TYMAHOVYJIOBUTEJIN

11. MOKPAS OUUCTKA I'A30B

12. Meton abcopOruu u aicopOIuu

13. Tepmuueckast HEUTpaTU3aLHs

14. DnexkTpoPuiIbTphHI

15. CAHUTAPHO-3AIIUTHBIE 30HbI

16. HOPMHUPOBAHUWE Y KOHTPOJIb BPE/IHBIX BEHLIECTB B ATMOC®EPE
17. BATPA3HEHUE 'M/IPOCOEPHI

18. BAILUTA I'MPOCDEPLI

19. OUMCTKA CTOUYHBIX BOJ METOJIOM AJICOPBLINU
20. CEJILCKOXO3SIMCTBEHHOE 3ATPSI3HEHUE [TOYBLI
21. 3AIUTA TIOYB (3EMEJIb)

22. DKOJIOTMYECKUI1 KOHTPOJIb
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23. DKOJIOTMYECKUHN AYJIUT

24. DKOJIOT MYECKA 51 SKCIIEPTH3A

25. CTAHJAPTU3ALIMSI OFbEKTOB OXPAHBI OKPYXKAIOIIEN CPE/IbI

26. DKOJIOTUYECKA S CEPTUOUKALINSA

27. DKOJIOTUYECKAS ATTECTALIUSA U TTACIIOPTHU3ALIA

28. DKOJIOTUYECKUE TPEBOBAHUS K IMPOM3BOJCTBEHHBIM IIPOLIEC-
CAM U OBOPY JOBAHUIO

29. [IPABOBBIE OCHOBBI I[TPUPOJOIIOJIb3OBAHU S

30. OPUIMYECKAS OTBETCTBEHHOCTbD 3A DKOJIOTMYECKUE ITPABOHA-
PVIIEHUS

31. DKOJIOT'MYECKOE IIJTAHUPOBAHUE

32. KAJACTPBI IIPUPO/IHBIX PECYPCOB

33. BUOCD®EPHBIE 3ATIOBEIHUKU 1 IPYTUE OXPAHSEMBIE TEPPUTOPUU
34. 3AILIUTA OT OTXOJIOB IIPOU3BOJICTBA U IIOTPEBJIEHUS

35. [IOHATHUE OB DKOJIOTUYECKOM PUCKE

36. JIMLIEH3MPOBAHUE IIOTPEBJIEHUS IIPUPOJHBIX PECYPCOB

37. JUMUTUPOBAHUE ITPUPOOIIOJIB30OBAHUS

38. OBLLME IPUHLIUIIbI PALIMOHAJIBHOT'O ITPUPOJOIIOJIb30BAHU A

39. [IPMPOIHBIE PECYPCBI Y PECYPCHBbIN LIUKJI

40. HE3BAMKHYTOCTb PECYPCHOI'O 1TUKJIA

41. OCHOBHBIE ITOJIOXKEHUS PALIMOHAJIBHOI'O [IPUPOJIOIIOJIB30BAHIS
42. TIEPEXOJT OT AHTPOIIOLIEHTPU3MA K BUOLIEHTPHU3MY

43. KOHLIEIIL[MS YCTOMYUBOI'O PA3SBUTUS

44. TIPUHLAII INTATHOCTU UCIIOJIb30OBAHU S ITIPUPOJIHBIX PECYPCOB

45. TOCYJAPCTBEHHBIE OPTAHBI OXPAHBI OKPY KAIOILEN CPE/IbI

46. MEXXTYHAPOJJHOE COTPY JHUYECTBO

Kpurepun onenkn
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.
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