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Hepeuenb Komnemeuuuﬁ u undukamopoe 00CMUIICCHUA Komnemeuuuﬁ C YyKa3anuem smanoe qbopmupoeanuﬂ 6 npoyecce 0C60eHun ouc-
uuniuHsvl

Komnerennus:

[IK-1 - O6GnagaeT cmocOOHOCTHIO HCIMOJB30BaTh (yHAAMEHTAJIbHBIC 3HAHUS €CTECTBEHHBIX HAYK IPU OCYIIECTBICHUH
PaKTHYECKOMN ACATEILHOCTH B chepe MPOU3BOICTBA MPOIYKTOB MUTAHUS U3 PACTUTEIIBHOTO ChIPhS

WNHuKaTopsl JOCTHKEHUS KOMITETSHITNH:

[1K-1.1 - 3naet ocHOBHBIC SIBJICHUS U (PyHIaMEHTaIbHbIE 3aKOHBI €CTECTBEHHBIX HAYK M UX IMPOSBICHUS IIPU OCYIIECTBIIC-
HUU NMPAKTUYECKON JIEATEIIbHOCTH B chepe MPOU3BOICTBA MIPOTYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhS

[1K-1.2 - YMeeT npuMeHSTh 3HaHWUSI OCHOBHBIX SIBJICHHHA M (DyHIaMEHTAIhHBIX 3aKOHOB €CTECTBEHHBIX HAYK JIJIST OOBSICHE-
HUsl HabroAaeMbIX 3G eKToB, yIpaBIeHUs MPOIIECCOM MTPOU3BOJICTBA U IPOTHOZUPOBAHUS PE3YIHTATOB HAYYHBIX UCCIICIOBAHUI
MIPU OCYIIIECTBICHUHU MTPAKTUUYECKON NEATEIbHOCTU B chepe MPOU3BOICTBA MPOTYKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPhS

[IK 1.3 - Biageer MeToaMu SKCIEPUMEHTAIIBHBIX MCCIIEA0OBAaHUNA, OCHOBAHHBIMU Ha OCHOBBIX SIBJICHUSX W (PyHIaMeH-
TaJIbHBIX 3aKOHAX €CTECTBEHHBIX HAYK U HABbIKAMH MPOBEACHUS HAYYHBIX HCCIIEI0BaHUMN

Huouxamopul 0o- Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL
CMuMceHus Kom- (vkazamo ece memwl uz PI1/])
nemenyuu Jexyuu Hpakmuueckue Jlabopamopnuie 3ana- | Kypcoeoii npoexm Haumenosanue oye-
3anamusn, r1abopamoph mus (paboma) HOUNO020 cpedcmea
npaKmuKym

K-1.1 Pazoen 1-14 Pa3zoen 3-5,12 He npedycmompenui He npedycmompenur | lpaxriieckas padota, 3auer
K-1.2 Pazoen 1-14 Pazoen 3-5,12 He npedycmompenut He npedycmompenwt | lpaktuueckas padora, 3auer
IK-1.3 Pazoen 1-14 Pa3zoen 3-5,12 He npedycmompenui He npedycmompenwr | llpakruueckas paGora, 3auet







Ilepeuens oyenounvix cpeocme no oucyuniune (Mooyi)

Ouyenounvie cpeocmea  Kon-eo Min, éannoe Max, oannoe
(bazoewtit ypo- (nosvluennulil ypo-
6€Hb) 6€Hb)
Ilpakmuueckaa paboma 4 9 15
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€ pe3yJbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPU BBITOJHEHUH 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 OLIEHOYHBIX CPe/ICTBA

TaThb C HOPMATUBHBIMU JIOKYMEHTAMHU W HH-
CTPYKTHUBHBIMH MaTepHUallaMH, CIIPAaBOYHH-
KaMH, COCTaBJISITh TEXHUUYECKYIO JOKYMEHTa-
IIUIO; BBIOJHATH YSPTEHKHU, CXEMBI, TaOJIUIIHI,
pelath pa3Horo poja 3ajaadd, AejJaTh BbI-
YHCIICHUS, ONPECIISTh XapaKTePUCTHKH Pa3-
JUYHBIX BEIIECTB, 00BEKTOB, sBJIcHUM. Llenmn
MPAKTUYECKUX 3aHITUN 3aKII0YAETCS] B BBI-
paboTKe y CTYJIEHTOB HAaBBIKOB IIPUMEHCHUS
MOJYYCHHBIX 3HAHWM JJI PEIICHUS MPaKTH-
YEeCKUX 3a7a4 B IPOIECCE COBMECTHOM esi-
TEJIbHOCTH C MPENOIaBaATEIISIMHU.

No | Haumenoeanue | Kpamkas xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| oOueHoYHozo cpeocmea OUEHOUHO020 Cpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. [|[Ipaktnueckoe |B xome mpakTHYECKUX pabOT CTyASHTHI|TeMbl MpakTHuye-
3aHSTHE OBJIQJICBAIOT YMEHHUSAMH II0JIb30BAThCSl Pad0-|CKHUX 3aHSATHA;

KOHTPOJIbHBIE BO-
IIPOCHI U 3a1aHUs
10 TEME IIPAKTH-
YECKOT'0 3aHATHUS




MuHHUCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem mexnoi02u4ecKul
Kageopa_ llpoyeccos u annapamos xumuyeckux mexHoao2uil

Y4eOHbIM IJIAaHOM 10 HaIpaBJICHUIO TMOATOTOBKH 19.03.02 «IIpoayKThl MUTaHWS W3
PACTHUTEILHOTO CBIPhA» JIISI O0YYArONIUXCs MPEAYCMOTPEHO IMPOBEJCHUE MPaKTHYE-
CKHMX 3aHSATUH IO AUCHUILIMHE IKo102usn B 4 cemectpe. OOydaromumcs mpeiara-
FOTCSI Pa3HOYPOBHEBBIE 3a1a4M U 3aJaHUSI PEKOHCTPYKTUBHOTO YPOBHSI, ITO3BOJISIO-
A€ OLEHMBATh M JUArHOCTUPOBATh YMEHHUsA CHHTE3UPOBAThb, AHAIU3UPOBATH,
0000m1aTh (haKTUYECKUIT U TEOpPETHYECKUM Martepuasl ¢ (GOpMYJIUPOBAHHEM KOH-
KPETHBIX BBIBOJIOB, YCTAHOBJICHHUEM NMPUUYUHHO-CIIEICTBEHHBIX CBA3EH.
IIpakTnyeckas padora Nel
Pa3znen 3. I'mapocdepa

OnpenenuTh pacdyeTHBIN PacXoJ]i CTOYHBIX BOJ M F€OMETPUUECKHE pa3Mepbl
MECKOJIOBKU — >KUPOJIOBKH JJIsI OYUCTKH CcTOUHBbIX Boa (CB) npeanpusitus ¢ nmpous-
BOJICTBEHHOI MOIIHOCTBIO I1 — 25 T/cMeHy M HOpMOIi BogooTBeaeHus M = 20,2 M3/T
MPOYKIIMU C y4eTOM YacoBoro koddduimenta Ku = 2,5 4 mpu CKOpOCTH ABUKEHUS
V = 0,003 M/c, co cpenaum guameTpom vactuil d = 100 MKM, KOJTHYECTBO YacoB pa-
60ThI B cMeHy t = 8 yacoB paboueii rimyounoit moBymku H = 1,5 m; P xun. = 800
kr/m® ; P wact. = 1000 xr/m3; px. = 0,5 - 10° Tac.

CKOpOCTh OCaXICHHS MPUMECEH WIIM BCIUIBIBAHUS KalleJeK HETEIPOTIyKTOB
(>kupa) ompexensieTcs no Gopmyiie.

U= ( ger / 18)((Pq— P;K)/ }lm)

U =9,81 -( 100-10,)2 / 18 - (1000 — 800) / 0,5 - 10 = 2,18 - 10°3m/c =
0,00218 m/c

JiinHa HeTeJIOBYILIKHU onpeaesercs o ciaeaywiuei popmy.e:

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

MaxkcuManbHbIN 4aCOBOM PacXxo/l CTOYHBIX BOJ:

Q=(m-M-Ku)/t
Q=202 -25T/cm-2,5/8=157,8 M/u



Pabouast mmpuHa HeTeTOBYIIKM paBHA.

B=Q/ (V- H- 3600)

B =157,8/(0,003 - 1,5 - 3600) = 9,37 m
B neckonoBkax — xxuposioBkax ynasiubaetcs 20 — 30 % npumeceit u 60 — 70 % xupa, mosTomy
JIOOYUCTKY CTOYHBIX BOJ| JAJIBIIE POBOJAT IPYTUMHU METOAMH.

HCXOJIHBIC JaHHBIC K MPAaKTHYECKO padoTe Nel

. : d ]

(N

II — mpouss. 1 1 1 1
MOIIHOCTH 10 | 11 | 12 13 14 15 16 17 | 18 | 19
T/CMEHY

N

M — HopMa 4 4 4
BOJI00TBE- 71| 87 | 94 0,2 1,6 2,5 3 38|26 | 0,2
AeHus M°/T

NN

K4y — 4aco- 2 4 K
Boii ko3d-| 15 | 26 | 2,7 2,2 2,8 3,0 2,1 22 |1 23|24
puument

(1)

V - cko- ( ( ( (
pocts aBu-| 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. nma-| 10 | 20 | 30 40 50 60 70 80 | 90 | 100
MeTp ya-
cTull (MKM)

t — koauue-| 8 9 10 11 12 8 9 10 | 11 | 12
CTBO 4acoB
padoThI

H - pa6o-| 11 | 12 | 13| 14 1,5 1,6 1,7 | 1,8 |19 | 20
yasi riayom-
HA JIOBYI-

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

crun (kr/m°)

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

KOCTH
(xr/m°)

Lk — BSI3- 0,5-1031Ila
KOCTb KH/JI-
koctH (I1a)




IIpakTnueckasi padora Ne2
Pasnen 4. Atmocepa—uacts Ouochepsbl

BosznelicTBue uenoBeka Ha MPUPOAY U €ro mocieAcTBus. OnpenenuTe MpeaeibHO TOMy-
CTHMBbIE BBIOPOCHI JIsI CIIEIYIOIIUX BPEAHBIX MpuMeceil: 1. okcua yriepoza, 2. TMOKCH a30Ta, 3.
JTMOKCUJT cepbl, 4. aMMUaK.

N3BecTHO, YTO MpeAesbHO-IOMYCTUMbIE KOHUEHTpanuuu naHHbiX BemecTB: [IJIKco = 1
mr/m?, TIAK NO2 = 0,085mr/m?, TT/IKSo02 = 0,5mr/m?, TIJIK NHs = 0,2 mr/m3. Umerotcst cnenyro-
IIME UCXOJIHBIC JJaHHBIC: BbICOTA TPYOBI H (M), nnivHa u mmpuHa ycths TpyOs! L (M) 1 B (M); TeM-
nepatypa Beixoasuux razos It (°C), Ttemmeparypa okpyxatomieit cpensl T (°C); koapdunment
TeMIiepaTypHoi ctparudukanuu arMmochepbr A = 200; KOHIICHTPAIIMKM BPEIHBIX BEIIECTB B MPH-
3emHOM cioe Bo3ayxa Cco (mr/m?), CNHs (mr/m?), CNO2 (mr/m?), CSO2 (mr/m?), W — ckopocTh
JIBIDKCHHUSI Ta30B (M/C).

OmnpenensieM IUaMeTp yCTbs TPYOBI:

A=2LB/(L+B)
Vr—o0beM BBIXOASIIIUX Ia30B (M3/c):
Vr=(n-J1?/4)- W
Ko3¢ppuuuent pacceuBaHus ra3oBo3AyHIHOM CMECH:
f=(1000 - W2 - )/ H2A T
m - ko3(pPpuumeHT, omnpeneasieMbii 1o popmy.ie:

1
067401 T 103437

Om — OMACHAsl CKOPOCTH BeTPa Ha ypoBHe (iiorepa

v, :0,65-3/Vf AT
H

Kosppunuent N omnpeaesasirloT B 3aBUCUMOCTH OT BeJIMYUHbI BCIIOMOT a-
TeJbHOI0 IapaMeTpa vy, NPH KOTOPOM BO3MOKEH OTPLIB (pakesa BbIOpoOca OT
TPYObI:

Ecm 2 >0, >0,3, TO n=3-.(v, -03)(436-0v,)
Ecmm von>2,Ton=1; Ecim v v, <0,3, To N = 3.

PaccuutriBaeM HI[BI (,Z[J'I}I KaXXja0ro BeH_ICCTBa) BCIICCTBA OIMUPAACH HA MOJYUCHHBIC JTaH-
HBIC:

IJIBi = [(ITIKi —Cd) x H2 VAT [/ (Axmxnxn)
OHpeHCHHCM MacCy KaXKa0ro BeIeCTBa Imo (bOpMy.TIe:

Mi = (Ci - Vr) : 1000

CpasuuBaem [1/1Bi 1 Mi kax0ro BeIIeCcTBa U BBISBISIEM HEOOXOIUMOCTh UCIIOJIb30BAHUS
rasoynasiuBaronux ammnapaTtos (eciu Mi > I1/IBi, To ra3oynaBiuBaromiue amnmapatbl HEOOXOIH-
Mbl, eciii Mi < IT/IBi—Tto Her).



HcxonHble JaHHBIE K TPAKTUYECKOi padoTe Ne2

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

ThI

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

omr/m?®

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

3

Csoz 105 | 121 | 134 | 153 | 105 | 121 | 380 26 79 93
CnHs 180 |205| 196 | 201 | 205 | 178 | 180 164 156 | 196
Mr/m°

H() 1 2] 3 |4 5 |6 7 | 8 | 9 |10
L(m) o1 /02| 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| 8 | 90 | 95 | 100

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

BMm |01]/02| 03 04| 05 |06]| 07 | 08 | 09 | 1,0
A =200

IIpakTnueckasi padora Ne3
Pa3gea 5. Dkogornueckass 0e30mMacHoOCTh
OrnpeneneHue HKOJIOTUUECKOTO yiiepOa OT BO3JAEHCTBHUS IMPOMBIIIJIEHHOTO Mpe-

MPUATUS HA OKPY>KAIOITYIO CPEY.

Ymepd — moTepu, BO3HHUKAIONIMEC B PE3YIbTATe KaKUX-JTHMOO COOBITHI HIIH
SIBJICHUI, HETaTUBHBIX N3MEHCHHI B IIPHUPOTHON cpeje yepo:

1. sxoHOMHYECKHUH (ITOTEPH M3-3a HEJOMOIYICHHUS MPOTYKIIUHN).

2. COLMAIHLHO-?KOHOMHYCCKHH (POCT 3a00JIeBAEMOCTH HACCIICHU),

3. coIManbHBIM — CHI)KCHHE MPOJIOHKUTEIIBHOCTH KU3HU,

4. SKOJOTHYECKHH (MCUE3HOBEHHE HEKOTOPBIX BUIOB OPIaHU3MOB).

O1eHKa YKOHOMHUYECKOTO yIiepOa BeJAeTCsl B UEThIPE dTaHa:

MEePBBIA ATa—OIpEeIeICHIHE MacChl BBIOPOCOB, BTOPOM 3Talm — Ompejelie-
HUE KOHIICHTpamuii B atMocdepe (BogoeMe), TPETHM 3Tam — ONpeeicHue HaTy-
panbpHOro yiep0a, 4eTBEpThIN ATall — SKOHOMUYECKHH yIepo.

Ha mepBoM sTame pacueToB ompenaensieTcs 00beM M CTPYKTypa BBIOPOCOB.
Ha BTOpOM — mM3MepsieTcss KOHIIEHTpallis BBIOPOCOB, BEACTCS pacueT PacCEHUBaHMS
BPEIHBIX MpHMEceH (0COOCHHOCTh MECTOIIOJIOKCHUSI UCTOUYHUKA, BRICOTA TPYOBHI,
po3a BETPOB, MOTOIHBIC YCIOBHS, pelibed) MECTHOCTH.

Ha TpeTtheM 3Tame mo KOHIIEHTpalluh MOXKHO OIPEACIIUTh YXYAIICHUE KauecTBa
JKU3HH, COKpAIIIEHHE CPOKOB CIY)KOBI MMYIIIECTBA, YXYAIICHUE MOKa3aTeler Mmpo-
M3BOJICTBEHHOTO TIpoliecca (COKpallleHHe YpO>KailHOCTH, 3aMeIjieHHe MNpUpocTa B
JIECHOM XO3SIMCTBE).

Ha derBepTOM 3Tame BBIUMCISASTCS YIIEpO pa3IMIHBIMUA METOIAMH.

OMIUPUIECKUA METOJL:

V=xp
IJie: X—HaTypaJIbHbIC U3MCHEHUS; p—ICHEKHAs OIICHKA.

MeTto1 0000IIEHHBIX KOCBEHHBIX OIIEHOK:




V=Vaoa+VBB+VY3y+Vun
rJe: Ya— ymep0, KOTOpBIA  NPUYHMHICT  MOPSAIPHATHE BO3TYIIHOMN
cpene, YB—Bome, Y3—ymep0d 3eMelbHBIM pecypcaMm, YH—ymiepd Heapawm;
o By N —Ko3(p(UIMEHTE HA CTEIEHb JOCTOBEPHOCTU YKPYIIHEHHOIO METO/IEI.

MeToa YKpYIIHEHHOTO pacyeTa 3KOHOMHYECKOTo yiiepoa:
Y=vyofM

rne: Y — MHOXWTEIb, YHCICHHOE 3HAuYe€HUE KOoToporo  paBeH 16.5
pyO/ycn.T (3aBUCUT OT Kypca Jojuiapa U CTOMMOCTU OAHON TOHHBI YCII. TOILIH-
Ba), 6 — IIOKa3arejb OTHOCUTEIILHOW OIMACHOCTH 3arpsi3HEHUs aTMoc(depHOTO
BO3JyXa HaJl TCPPUTOPUSIMH Pa3IMUHBIX TUIIOB; f— morpaBka, yduThIBaromas Xxapak-
Tep paccesHusi nmpuMecu B atMochepe; M — mnpuBeseHHas Macca roj0BOro Bbl-
Opoca 3arpsizHeHu# U3 ucroynuka (ycn.t/rox). Ilnomans 30HbI aKTUBHOTO 3a-
rps3HeHusa (3A3) myis OpraHM30BaHHBIX HCTOYHUKOB MPEACTABISIET COOOM
KOJIBIIO, 3aKJIIOYEHHOE MEXAY OKPYKHOCTIMU C MaJdbiM U OOJBIIUM PagUyCOM
3arpsisHEHHs. 30HAa aKTUBHOTO 3arps3HEHUs JJI1 KaXJ0Tro MCTOYHHUKA, YIIepO
OT BBIOPOCOB KOTOPOTO, MOJJIEKUT OLIEHKE, ONPEAEIAECTCS CIEAYIOIUM 00pazoM:

rje: h—BbICOTa UICTOYHUKA B METpaXx;

(—~O0e3pa3mepHas nomnpaBka Ha noabeM ¢akena BbIOPOCOB B aTMocdepe,
BBIUKCIIsIEMAs 110 (hopMyJie:
¢=1+AT/75°C

AT — cpenHerojoBasi pa3HOCTh TEMIIEPaTyp B YCThE HCTOYHHUKA U OKPYIKarO-
et atmocdepe, °C.

JIJis aBTOMarucTpajieii 30Ha aKTUBHOTO 3arpsi3HCHHS—ITO I0J0Ca ITUPHHOM
200 M, IeHTpaJIbHast OCh, KOTOPOI COBIIAJIa€T C OChIO aBTOMAruCTPaIu.

JIy1st HeopraHM30BaHHBIX UCTOYHUKOB (CKJIAJIOB, KaphEPOB, CBAJIOK, OKOH MPO-
MBIIIJICHHBIX 3JJaHUM U T.JI.) — 30HA AKTHUBHOTO 3arpsA3HEHHUS ATO TEPPHUTO-
pusi B | KM cO BCeX CTOPOH HCTOUHUKA.

3Ha4YeHUsI G OTHOCUTEIBbHON OMACHOCTH 3arps3HEHUS
BO3/yXa HaJl TEPPUTOPUSIMH PA3HBIX TUIIOB

Tun 3arpsa3HsaeMol TEppUTOPUU o
KypopTsl, 3an10BeTHUKH, 3aKa3HUKH 10
ITpuroposiHbIe 30HBI OTJBIXA U CAJIOBBIE YUACTKU 8
HaceneHHble MyHKTHI ¢ IUIOTHOCTHIO HaceneHus N (yen/ra) 0,1n
[Tpompbrnennsie npegnpusitus (C33) 4
Jleca: 1-g rpynna 0,2
2-51 Tpynma 0,1
3-s rpynmna 0,025
[Tarnam: ro>kHBIE 30HBI (FoskHEe 50° ¢.m1.) 0,25
IlenTpanpHO-4YEpPHO3EMHBIN pailoH 0,15
IOr Cubupn 0,15
IIpoune paitoHbI 0,10
CaJipl, BUHOTPATHUKH 0,50
ITacTOwnIIa, CEHOKOCHI 0,05

3HaueHue MHOXHTens f, mompaBku, yYUTHIBAIOMIEH XapakTep pacCesHus
npuMecH B aTMocdepe, onpeesiieTcs CIeIYOIMM 00pa3oMm:
a) g Ta3000pa3HBIX ~ MpUMeced W JIETKUX  MEJKOJIHUCIepC-



HBIX YaCTHIl C OYE€Hb MaJIOW CKOPOCThIO ocenaHus (MeHee 1 cM/C) MpUHUMAET-

Csl, UTO:
f=1100 (M) /(100 (m) + ¢ h)] [u (M/c)/1 +u (m/c)]
rae: h — reomerpuueckas BbICOTA YCThsS HCTOYHHKA MO OTHOIICHHIO K
CpEIHEMY YPOBHIO 30HBI aKTHBHOTO 3arpsA3HEHMS; () — IOIPaBKa Ha MOABEM
¢akena BEIOpoca B arMocdepe, BeUucisgeMas 1mo gopmyie 2.7; U — CpeIHeroaoBoe
3HAYCHUE CKOPOCTH BETpa Ha ypOBHE Qurrorepa, M/c.

0) U1 YacTHIl, OCEHAIONIMX CO CKOpocThio oT 1 1o 20 cm/c mpuHHUMAa-

eTCsl, UTO:
f=[1000(m) / (60 (M) +d h)]*+u (m/c) /1 1 m (m/c)]

B) JUJISl YaCTHI], OCENAIONINX CO CKOPOCThIO CBBIMIEe 20 M/C, MPUHUMACTCS, UTO

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

3HadueHNEe MPUBEIACHHON MacChl TOJOBOTO BBIOpOCA 3arpsa3HEHHUH B aT-

Mochepy u3 uctrounuka (M) onpenensercs mo Gpopmyie:

M= X AiI mi
rae: Mi—wmacca roJgoBOoro BEIOpoca MpuMecH 1-To BemecTBa B atMocdepy,
T/TON; Al—T110Ka3aTeab OTHOCHTEIIBPHOM arpeCCUBHOCTH IIPUMECH I-TO Belle-

CTBa, yCJI.T/T.

3HaueHus M ompenensiorcs mo (GopMmyrnae pasaelIbHO IS KaXXI0ro 3a-
TPSA3HAIOMETr0 BemecTBa. [loaydyuB Bec mapaMeTphl, BEIYUCIISAEM yliepo, Ko-
TOPBIA HAHOCAT KaK ra3000pa3HbIe BEIIECTBA, TAK U adPO30JIH.

Y=yofM = yo(frMr + fa Ma)

PacueTtsl mpou3BOASTCS IO BapUaHTaM IIPEIIOKEHHBIM ITPETIO1aBATEIIEM.
IpakTnueckas padora Ne4
PacuyeTnbl CTOMMOCTHOM OLIEHKH yIIep0a oT pa3MenieHus 0TX010B
Pacdetsl mokasaTensi CTOMMOCTHOM OLICHKHU yillepOa OT pa3MelIeHUs OTXO00B
MPEANPUSATUS POU3BOAATCS 0 CIAEAYIOIUM hopMyiam:

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

riae: Yi (jJ) — croumMocTHas OlleHKa yiepOa OT pa3MelIeHHs I-ro BUIa OTXO0JI0B
] —TO Kjacca OMacHOCTH, THIC.pyO/TO;

Yya.0TX. — yJIeIbHBIN 3KO0JIOr0-3KOHOMUYECKUN 3 deKxT oT pasmemieHus 1
TOHHBI OTXOJIOB 4-T0 KJlacca OMAaCHOCTH, IJisi ycioBuii . YexoBa MockoBCcKko# 00-
nactu (LleHTpasbHBIA SKOHOMUYECKH pailoH) B CTOMMOCTHBIX oreHkax 2010 r.
(Vyn.orx.= 0,400 TBIC. pyO/T);

Kj — k03 duiineHT, yauThIBarOIINH OMACHOCTh OTXOIOB J-T0 Kj1acca, IpUHU-
MAaeTCs COrIacHO TaOIULEI 6;

M i(J) — yCTaHOBJICHHBII JTUMHUT pa3MEIICHUS OTXOJO0B I-r0 BUJA J-TO Kiacca
OITACHOCTH, T/TOJI;

Mi(J) — daxTrueckas mMacca pa3MeniaeMbIX OTXOZOB I-TO BHIA J-TO Kjacca
OITACHOCTH, T/TOJI.

CeeneHnst 00 0TX0/1aX, pa3MeEIIacMbIX IPEIPUATHEM

Ne HanmeHnoBaHME 0TX0/10B mi (j) M i(j) t/ron Kunacc onmac-
T/TON HOCTH 0TX0/a
1 Macno koMnpeccopHoe 0,1 0,2 2




oTpaboTaHHOE
2 OunbTpyromas 3arpy3ka 0,45 0,6 3
oTrpaboTaHHas
3 OxkaJivHa U CBapOYHBIN 0,1 0,08 4
LIJIaK
4 OTX0/1bI TOJIUMEPHBIE 0,15 0,09 4
5 [Tbu1b aOpa3uBHas 0,41 0,25 4
6 CTpouTEIBHBIE OTXOIBI 110 150 5
7 TBO 78,3 75 5

Ornpenenenrue CTOMMOCTHOM OLIEHKH yIiiep0a OT pa3MelIeHUs] OTXO0/I0B Mpe/I-

MPUSATHS
Ne HaumenoBanue otxomoB | mi (J) | Kj | Vi () | B % x uToro
T/TON ThIC.py0/T0
A
1 Macno xommpeccopuoe | 0,1 3
oTpaboTaHHOE
2 Owmerpyromas 3arpyska | 0,45 2
oTpaboTaHHas
3 Oxamuua u cBapounslii | 0,1 1
TJIaK
4 OTX0/bl NOJTUMEPHBIE 0,15 1
5 [Tu1h aOpaszuBHas 0,41 1
6 CrpourenpHble orxonsl | 110 0,2
7 TBO 78,3 0,2
NUTOI'O:

ITo uroram 3aaun enaeTcs BbIBO/L.
Kpurepuu oueHKH NPAKTHYECKUX 3aHATUI

B 4 cemecTtpe oOyuaronuiics BBITIONHSIET 4 MpakTHUECKUE pabOThI, 32 BHITIOJI-
HEHHE KaXXI0M OH MOXXET MOJIyduTh OT 9 nmo 15 Oammo. Ilpaktudeckoe 3aHsATHE
OLICHMBAETCS MUHUMYM B 9 — 11 GamioB (eciau HE cpaBWiICsS C 3aJaHUEM 0e3 Mo-
MOIIY TpernoaaBartess), MakcuMyM B 13 - 15 6ayuioB (eciu cpaBuiics ¢ 3aaHUEM
CaMOCTOSITEILHO).

NTOroBeI1 pEUTUHT MO MPAKTUYECKUM 3aHATHUSAM MPOCTABISIETCS KaK CpeaHEe
apupMeTHUECKOE MOJTYYECHHBIX OAJIJIOB 3a BBIMIOJIHEHUE 3TUX 4 padoT .



MuHHCTEpPCTBO HAYKH M BBICIIET0 00pa3zoBanusi Poccuiickoit denepanu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

QDaxynvmem mexnoi02Uu4ecKuul
Kagheopa Ilpoueccos u annapamos xumuueckux mexHonio2uil

Hampasnenue noaroroBku: 19.03.02 «IIpoayKThl MUTAHUS W3 PACTUTEIBLHOTO CHIPBS

[Ipoduns/mporpamma: TexHonorus xjaeda, KOHAUTEPCKUX U MAKAPOHHBIX U3JIETUN

Cemectp 4

Bomnpocs k 3auery.

1. IIpenmet u 3agaun skoj0ruu. CTPYKTypa SKOJOTUU. YUEHBIE DKOJIOTH, UX
BKJIAJl B Pa3BUTHE HAYKH.

2. 'moGanbHbIE FKOTOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH.

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

4. Knaccudukaiius 3K0JI0ri4eckux (paxTopos.

5. JlnanazoHbl TOJEPAHTHOCTH BUIOB IO OTHOIIECHUIO K a0MOTHYECKUM (hak-
TOpaM. 3aKOH TOJIEPAHTHOCTH.

6. [TonsiTne 00 SKOJOTUYECKON HUIIIE.

7. Tunpl B3aMMOOTHOILLIEHUNA MEXIY OpTaHU3MaMH.

8. Ompenenenue nomyisiiuu. CTaTUueCKHe XapaKTePUCTUKU TTOMYJIISIINH.

9. lnHaMUYeCcKUe XapaKTEPUCTUKU TTOMYJISIIUU.

11. Perynsiuus 4ucI€HHOCTU B NOMYJISLIMASIX.

12. Yuenue o Ouochepe. I'panunia u cocraB 6mocheprl. CBONWCTBA KUBOTO
BEILIECTBA.

13. KpyroBopoTbl XUMUYECKHUX 3JIEMEHTOB B IPUPO/IE.

14. buonornueckas mpoayKTUBHOCTH Onocdepsl. buomacca. [lnenku xuBoro
«BEIIECTBAY.

15. Onpenenenue 3K0n0ru4eckoit cucremsl. CTpyKTypa 3KOCHCTEMBI.

16. OcobenHoctu HazeMHBIX 3KkocucTeM. OCHOBHBIC THUIBI OMOM Ha CYIIIE:
TyH/Ipa, 60J0Ta, CABaHHBI, TYCTHIHU U JIP.

17. Tunbl BOOHBIX 3KOcUCTEM. brosiornyeckasi CTpyKTypa OKeaHa.

18. I[ToToku 3Hepruu B 3kosiornueckux cucremax. [Ipasumno 10%.

19. Dkosornyueckrue MUpPamMu/Ibl.

20. lnnaMuKa pa3BUTHUSL HIKOCUCTEM. DKOJOTHUUECKUE CyKllecCUU. Bubl 3ko-



JIOTUYECKHUX CYKLIECCHUM.

21. BunoBas ctpykrypa skocucteM. JIOMUHAHTBI, 31UPUKATOPHI, MaJIOUKC-
JICHHBIE BUJIBI.

22. Arposkocuctemsl. [lectunuapl. buonorudeku MeTo bl 3alTUTHI.

23. BzaumooTHoI1eHus oo1iecTBa u nmpupoisl. Kiaccudukaiys Bo31eicTBUN
YyeJioBeKa Ha MPUPOTY.

24. 3arpsA3HEeHUE U €0 BUJIbI.

25. DKOJIOTUYECKUI KPU3UC U IKOJIOTHYecKas Karactpoda.

26. [Ipo6iema 0TX0/10B.

27. TlapaukoBbiid 3¢ deKT U riaodalbHOE MOTEIUICHHE KinMaTta. Paspyiienue
030HOBOrO ciost. Kucnorueie noxau. O6pa3zoBaHue cMora.

28. IlpuHuunuaabHble HANpPaBIICHUS WHXKEHEPHOM 3alIUThl OKPYKAIOMICH
cpenbl. ManooTxo/iHble U 0€30TXOJIHbIE TEXHOJIOTMH U UX POJIb B 3aIIUTE CPEIIbI
oOUTaHUSI.

29. HopMupoBaHH€e KauecTBa OKPYKaIOIIEH CPEBI.

30. 3amuTa atMocdepsl.

31. 3ammTa ruapocdepsl.

32. 3ammuTa TuTOoC(EpHI.

33. CocTosiHUE OKPY’KAIOIIEH CPeAbl U 3J0POBbE UETIOBEKA.

34. YcnoBus 1 00pa3 ®U3HU U 370pOBbE uenoBeka. JloMmuuupyrormue (axro-
pBI pUCKa U WX MPOSIBIIEHUE B COBPEMEHHOM OOIIECTBE.

35. IloHATHS «IIPUPOIOIIOIB30BAHUE» U «OXpaHa mpupoab». Llenn u 3amaun
MPUPOJIONIOIb30BaHUS KaK HAYKH.

36. [IpyHLIMIBI pAIMOHATIBHOTO MPUPOAONOIB30BAHUS U OXPaHbl IPUPOIBI.

37. llpupoansie pecypchl U npupoansie ycnoBus. Kinaccudukanus mpupo-
HBIX PECYPCOB.

38. YmpaBieHrne npupoaonoIb30BaTENIMHA U IPUPOIHBIMU CUCTEMAMU.

39. DKOI0r0-3KOHOMUYECKHUH yUeT MPUPOIHBIX pecypcoB. KamacTphr.

40. JIuuen3usi, 1OroBop U JUMHUTHI HA IPUPOIOIIOIB30BaHUE.

41. HoBble MexaHu3Mbl (PUHAHCUPOBAHUS OXPaHbI OKPY>KAIOIIEH CPEIbl.

42. ITnaTHOCTH 3a IPUPOJIHBIE pecypchl. [lnaTa 3a 3arpsi3HEHNE OKPYKAIOIIEH
CpEepbl.

43. Dxonorudeckue GoHIbI. IKOJOTUIECKOE CTPAXOBAHUE.

44. TloHsATHE O KOHLENIMN YCTOMYUBOIO pa3BUTHS.

45. Dkosorndeckoe mnpaBo. MICTOUHUKN 3KOJOTMYECKOTO MpaBa. JKOJIOruye-
CKHeE TIpaBa U 00S3aHHOCTH TPaK]IaH.

46. IOpuauyeckasi OTBETCTBEHHOCTH 32 KOJIOTUYECKHE MPABOHAPYILICHHUS.

47. T'ocynapCTBEHHBIE OPTaHbl OXPaHbI OKPYKAOLIEH CPEIBI.

48. DKonornyeckas CTaHAApTU3ALUS U AaCHOPTHU3ALIUS.

49. Dkonoruueckas 3KCHEPTU3a U OLEHKA BO3JICUCTBUS HA OKPYKAIOIIYIO
cpeny.

50. DKOOTUYECKUI ayAUT U CepTUdUKAITHS.



51. IlonsaTue 00 PKOJIOTHIECKOM PUCKE

52. DKOJIOTUYECKU MOHUTOPUHT. DKOJIOTMYECKUN KOHTPOJIb.

53. Tunsbl 3KOJOTUYECKOTO CO3HAHUSA: AHTPOMNOLIEHTPU3M U SKOLIEHTPU3M.

54. MexnyHapoiHble 00BEKTHI OXPAHbI OKPYXKAIOIIEH CPeIbl.

55. OCHOBHBIE NPUHIMUIBI MEXKIYHAPOIHOIO IKOJOTUYECKOTO COTPYIHHUYE-
CTBa.

56. MexayHapOoJHbIE OpraHU3alyy MO OXpaHe NPHUPOAbl. MexyHapOIHbIE
HEIPaBUTEIbCTBEHHBIE OPTaHU3AIMU B 00JIACTU OXPaHbI PUPO/IBI.

Kpurepum onenkn

MakcuManbpHOE KOJIMYSCTBO 0alIoB 3a 3a4eT 40: MakcMMabHOE KOJIMYECTBO
O0ayioB 3a mepBbii Bompoc 10, MakCUMalibHOE KOJIMYECTBO OAlJIOB 3a BTOPOU BO-
npoc 20, MaKkcCUMaIbHOE KOJUYECTBO 0AJUIOB HA OTBETHI 2 TOMOJIHUTEIBHBIX BOIPO-
coB 10.

MuHHMaJIbHOE KOJIMYECTBO OaIoB 3a 3a4eT 24: MUHHUMAaJbHOE KOJIWYECTBO
0aJsIoB 3a MEpBBIH BOMpPOC 6, MUHUMAJIBHOE KOJHWYECTBO OAlJIOB 3a BTOPOW BO-
npocl2, MUHUMaIbHOE KOJUYECTBO 0A/UIOB HA OTBETHI 2 JIOMOJHUTEIBHBIX BOMPO-
COB 6.
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