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Hepeqenb Komnemeuum? u uuduxamopoe 00CMUIICCHUA Komnemeuum? C YyKazanuem smanoe ([)opmupoeanuﬂ 6 npoyecce 0C60eHuA ouc-
uuniuHsl

Komnerennus:

[IK-1 - OGnagaeT cmocOOHOCTHIO HCMOJB30BaTh (yHAAMEHTAJIbHBIC 3HAHUSI €CTECTBEHHBIX HAYK IMPU OCYIIECTBICHUU
MPaKTUYECKON JeATeIbHOCTU B chepe MPOU3BOJICTBA IIPOIYKTOB MUTAHUS U3 PACTUTEIBLHOTO ChHIPhS

NHuKaTopsl JOCTUKEHUS KOMITCTCHITUU:

[1K-1.1 - 3HaeT ocHOBHBIE SIBJICHUS U (PyHIaMEHTaIbHbIEC 3aKOHBI €CTECTBEHHBIX HAyK U UX MPOSBIICHUS MPU OCYIIECTBIIC-
HUY TIPAKTUYECKOM JACSITEIBHOCTH B c(hepe MPOou3BOACTBA MPOAYKTOB MUTAHUS U3 PACTUTEIIBHOTO CHIPhs

[1K-1.2 - YMeeT npuMeHSTh 3HaHHUSI OCHOBHBIX SBJICHUHN U (DyHIaMEHTAIbHBIX 3aKOHOB €CTECTBEHHBIX HAYK /I OOBSCHE-
HUS HaOmrogaeMbIxX 3G (HEKTOB, yIpaBIeHUS TPOIIECCOM TPOU3BOICTBA M MPOTHO3UPOBAHUS PE3YIHTATOB HAYYHBIX UCCIICTOBAHUMA
MIPU OCYIIECTBICHUH MPAKTUYECKOU IEATETLHOCTH B chepe MPON3BOICTBA MTPOIYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPhS

[IK 1.3 - Bmameer meTomaMu SKCIIEPUMEHTAIBHBIX UCCIIEIOBaHUM, OCHOBAHHBIMU HA OCHOBBIX SIBIICHUAX M (PYyHJIaMEH-
TaJIbHBIX 3aKOHAX €CTECTBEHHBIX HAyK U HaBbIKAMM MIPOBEJICHUSI HAYUHBIX HCCIICI0OBAHUI

Huouxamopewl 0o- Omanwl hopmuposanusn ¢ npouecce 0c60eHUA OUCUUNTIUHDL
CIMUIICEHUA KOM- (vkazamo ece memul uz PI1J])
nemeHyuu Jexuyuu Hpaxkmuueckue Jlabopamopuvwie 3ana- | Kypcoeoii npoexm Haumenosanue oye-
3anamus, nabopamopr mus (padoma) HOUHO020 cpeocmea
NPAKMUKYM

IIK-1.1 Pazoen 1-14 Pa3zoen 3-5,12 He npedycmompenut He npedycmompenui Ipakruyeckas paboTa, 3a4et
IIK-1.2 Pazoen 1-14 Pazoen 3-5,12 He npedycmompenut He npedycmompenwt | Ilpakruieckas paGota, 3auet
IIK-1.3 Pazoen 1-14 Paszoen 3-5,12 He npedycmompenui He npedycmompenpr | llpakrideckas padora, sauer




Ilepeuensv oyenounvix cpedcme no oucuuniune (MooyJio)

Ouyenounvie cpeocmea  Kon-6o Min, 6annos Max, 6annos
(6a3zoewlit ypo- (noeviuwennwlii ypo-
6€Hb) 6€Hb)
Ilpakmuueckaa paboma 4 9 15
3auem 1 24 40

Hmoco: 60 100



HlIkana ouenusanusn

Iudposoe
BbIpasKeHHne

BbipakeHue B
0aJsax:

CioBecHoe
BbIpa:KeHHe

Kpurtepun onieHKH HHAMKATOPOB J0CTHKeHHs pH ¢opMe KOHTPOJISA:

JK3aMeH / 3a4eT ¢ OLEHKOMH

3a4eT

5

87 -100

OTiIu4yHO
(3auteHo)

OLleHKa «OTJIMYHO» BBICTABISCTCS CTYACHTY, €CIM TEOPETUUYECKOE COMAEp-
aHre Kypca OCBOCHO MOJHOCTHIO, O3 mpo0esioB; NCUEPITBIBAIOIIE, MTOCTIe-
JOBAaTEIbHO, YETKO W JIOTMYECKH CTPOWHO HM3JIaraeT Marepual; cBOOOIHO
CHpaBIsieTCsl C 3a/JadaMH, BONPOCAMH W JPYTHMH BUIAMH TPUMEHEHUS
3HAHU; UCIIONB3YET B OTBETE JOTOIHUTEIBHBIN MaTepual BCe MPeayCMOT-
pEeHHBIE MTPOrpaMMON 3a/1aHUS BHITIOTHEHbI, KAYECTBO MX BBITTOJHEHHS OIe-
HEHO YHCIIOM 0aJlioB, OJIM3KAM K MaKCUMaIbHOMY; aHAITU3UPYET MOTy4eH-
HBIE pPEe3ydbTaThl; MPOSBISIET CAMOCTOSITENIbHOCTh MPU BBITIOJHEHUU 3a]a-
HUH

74 - 86

Xoporiio
(3auTeHoO)

OrneHKa «XOpPOIIO» BBICTABISETCS CTYNEHTY, €CIIM TEOPETUIECKOe COofep-
YKaHHe Kypca OCBOEHO MOJHOCTBIO, HEOOXOAMMBIE MPaKTHYECKHEe KOMIIe-
TEHIIUM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPSHHBIE TPOTPaMMOit
00y4eHus: yueOHbIe 3a/IaHUsI BBITIOTHEHBI, KAYECTBO MX BBIOJIHEHUS JIOCTa-
TOYHO BhICOKOe. CTyneHT TBepJO 3HAeT MaTepual, TPaMOTHO H MO CyIle-
CTBY M3JIaraeT ero, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIPOC.

60 -73

VY noBneTBo-
PHUTEITHHO
(3auTeHo)

OrneHka «yZOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIHM TeOpeTHde-
CKOE cofep)KaHre Kypca OCBOEHO YaCTUYHO, HO MPOOETsl He HOCAT CyIIe-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPAMMOM 3a-
JTAaHWIA BBITTOJHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPY OTBETE HA IMMOCTABJICH-
HBIM BOIIPOC CTYJEHT JOMYCKaeT HETOYHOCTH, HEOCTaTOYHO MPaBUIIbHBIC
(hopMyITUPOBKH, HAOIIONAOTCS HAPYIICHHUS JIOTHYECKOH IMOCIe0BaTeIb-
HOCTH B U3JI0KCHHUH MTPOrPaMMHOT0 MaTepHaIa.

OrnecHKa «3a4TEHO)» BBICTABIISACTCS CTy-
JOCHTY, €CJIM OTBCTBI Ha BOIIPOCHI IIO TEC-
MaM  JUCHUIINIMHBI ~ ITOCJICAO0OBATCIIbHBI,
JIOTUYCCKHU H3JIOKCHBI, NOIMYCKAIOTCA HC-
SHAYUTCIIBHBIC HEAOYCTBI B OTBETEC CTYy-
JC€HTa, TAKUE KaK OTCYTCTBHE CaMOCTOA-
TCJIBHOI'O BbIBOAA, PCUYCBLIC OIIMOKHU U ap

Huxe 60

Heynosnerso-
PUTEITHHO
(HE 3auTEHO)

OneHka «HEYAOBICTBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIH OH He
3HAaeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepuaia, IOIyCKaeT CyIie-
CTBEHHBIE ONIMOKU, HEYBEPEHHO, C OOJBIIIMMU 3aTPyIHEHUSIMU BEHITIOTHSICT
MpaKTUYECKue paboThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(opMHPOBaHbI, OOJBITUHCTBO MPEIYCMOTPEHHBIX TPOrpaMMOl 00y4eHUs
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHEHO YFHC-
JIoM 0aJIOB, OJIM3KMM K MUHUMAIIEHOMY

OneHka «HE 3a4TEHO» BBICTABISETCS
CTYJEHTY, €CIIH CTY/ICHT HE 3HaeT OCHOB-
HBIX TIOHATUH TEMBI TUCIUILTAHBI, HE OT-
BEUACT Ha JIOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIO/IaBATENS.




KpaTkasi XapaKkTepHCTHKA OLIEHOYHBIX CPe/ICTBA

TaTb C HOPMATUBHBIMU JIOKYMEHTaMU U HWH-
CTPYKTUBHBIMHA MaTe€pHuajaMu, CIPaBOYHHU-
KaMH, COCTaBJISITh TEXHUYECKYIO JOKYMEHTAa-
IIUIO; BBIMOJHATH YSPTEIKH, CXEMBI, TaOIHIIHI,
peliaTh pa3HoOro pojaa 3aaayu, AEIaTh BbI-
YUCJIEHHUS, ONPEACTATh XapAKTEPUCTUKHU Pa3-
JUYHBIX BEIIECTB, 00HEKTOB, sABIcHUU. Llenn
MPAKTUYECKUX 3aHATUM 3aKIIFOYAeTCsl B BbI-
paboTKe y CTYJIEHTOB HAaBBIKOB IPUMEHEHUS
MOJYYEHHBIX 3HAHUN I PEUICHUS] MPAKTHU-
YECKUX 3a7a4 B IPOIECCE COBMECTHOM nes-
TEJIbHOCTH C MPENOIaBaTeISIMU.

No | Haumenoeanue | Kpamkas xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| oOueHouHozo cpeocmea OUEHOUHO020 cpeo-
cpeocmea cmea 6 ponoe
)i 2 3 4
1. |[Ipaktuyeckoe |B xome mnpakTuyeckux paboT CTyaeHThl|TemMbl mpakTuye-
3aHATHE OBJIAJICBAIOT YMEHUSMH II0JIb30BaThCs Pa00-|CKUX 3aHSATUH;

KOHTPOJIbHBIE BO-
IIPOCHI U 3aJaHUS
10 TEME MPAKTH-
YECKOTO 3aHATHUS




MuHHCTEpPCTBO HayKH M BhICIIEro oOpazoBanus Poccutickoit denepanun
HwxHekamMCcknii XUMUKO-TEXHOJIOTUYECKU HHCTUTYT ((puTra)
(benepabHOTO TOCYAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIIbHOTO YUPEKICHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynomem mexuHoi02U4ecKul
Kageopa_ llpoyeccos u annapamos xumuyeckux mexHoao2uil

Y4eOHbIM IUIAHOM TI0 HAIpaBJICHUIO MOATOTOBKH 19.03.02 «IIpoayKThl MUTAHWS W3
PACTUTENBHOTO ChIPbs» JUISI 00YYAIOIIUXCSl MPEyCMOTPEHO MPOBEJIECHUE MpPAKTHYE-
CKMX 3aHSTHH 1o aucuuiuiuae Jkoao2usa B 4 cemectpe. OOyuaromumest npejara-
I0TCSl PA3HOYPOBHEBBIE 3a/1a4X U 3aJaHUSl PEKOHCTPYKTUBHOIO YPOBHS, ITO3BOJISIIO-
M€ OLICHMWBAaTh W JAUArHOCTHPOBATH YMEHHUS CHHTE3UPOBATH, AHAJIWU3UPOBATH,
0000maTh (pakTHUECKUil M TEOPETHUECKH MaTepuai ¢ (OpMyIHMpOBAHHUEM KOH-
KPETHBIX BBIBOJIOB, YCTAHOBIICHUEM MPUYNHHO-CIICICTBEHHBIX CBS3EH.
IIpakTuyeckas padora Nel
Paznea 3. 'mapocdepa

OnpenenuTh pacyeTHBIM PacXoji CTOYHBIX BOJ M T'€OMETPUUECKHE pa3Mepbl
MECKOJIOBKY — JKMPOJIOBKH ISl OYMCTKH CTOYHBIX BoJ (CB) mpeanpusitust ¢ mpous-
BOJICTBEHHOM MOIITHOCTBIO I1 — 25 T/cMeny u HopMmo#t BojgooTBeAeHus m = 20,2 M3/T
MPOAYKITUHU C YY€TOM 4acoBoro kodddunuenta Ku = 2,5 4 npu cKkOpoCTH JIBUKEHUS
V =0,003 m/c, co cpeauum nuametpom vactuil d = 100 MKM, KOJIMYECTBO YacOB pa-
00THl B cMeHy t = 8 yacoB paboueit rimyounou noBymku H = 1,5 m; P xua. = 800
kr/m* ; P wact. = 1000 xr/m>; pox. = 0,5 - 10° Iac.

CKOpOCTh OCaXICHUS MPUMECEH WIIM BCILTBIBAHUS KareJleK HETEPOyKTOB
(>xupa) onpezensieTcs mo Gopmyre.

U = (gd? / 18)((Pu— Px)/ px)

U = 9,81 «( 100-10,)2 / 18 - (1000 — 800) / 0,5 - 102 = 2,18 - 107m/c =
0,00218 wm/c

JinHa HeTeIOBYLIKH onpeesieTcst mo ciaeaywiueit popmy.ie:

L=(VH/0,5(U-0,5V))=0,003-1,5/(0,5" (2,18 - 103-0,5 - 0,003))
132 M

MakcumanbHbIN YaCOBOM pacxo]l CTOYHBIX BOJ:

Q=(m- I Ku) / t
Q=20,2-25T1/cm-2,5/8=1578 M*/u



Pabouast mmprHa HeTEeTOBYIIKM paBHA!

B=Q/ (V- H- 3600)
B=157,8/(0,003 - 1,5 -3600)=9,37m

B neckonoBkax — xxuposioBkax ynasiuBaetcs 20 — 30 % npumeceit u 60 — 70 % xupa, mosTomy

JOOYHMCTKY CTOYHBIX BOJ Jajibllie MPOBOAST IPYTUMH METOJaMHU.

HCXOJIHBIC JaHHBIC K MPAaKTHYECKOi padoTe Nel

4 N ¢ ]

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

| NIDY
N
| NIDY

m — HopMa y
BOJ00TBeE- 7,1 | 8,7 | 9.4 0,2 1,6 2,5 3 38 (26|02
JAeHus1 M3/T

Ku — 4aco- 4 4 J 4
Boii ko3d-| 1,5 | 2,6 | 2,7 2,2 2.8 3,0 2,1 22 123 |24
(uument

(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
JKeHust 4va-| |1 2 3 7 8 9
cTun (m/c)

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

t — kouue-| 8 9 10 11 12 8 9 10 11 12
CTBO 4YacOB
padoThI

H - pa6o-| I,1 | 1,2 | 1,3 | 14 1,5 1,6 1,7 | 1,8 | 1,9 | 2,0
yass ruayom-
HA JIOBYUI-

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

crun (kr/m?)

P:xx — muaor- | 400 | 500 | 600 | 750 800 1000 | 950 120 | 125 | 135
HOCTL KH/I- 0 0 0

KOCTH
(xr/m%)

Wx — BSI3- 0,5-107Ila
KOCTb KMJI-
koctH (I1a)




IIpakTuyeckasi padora Ne2
Pasznen 4. Atmocepa—uactb Ouochepsnl

BoznelicTBue uenoBeka Ha MPUPOAY U €ro mociencTBus. OnpenenuTe MpeaeiabHO J0My-
CTUMBIE BBIOPOCHI JJIs CIIEAYIONINX BPEIHBIX MpUMecei: 1. okcuy yriaeposa, 2. THOKCUT a30Ta, 3.
JTUOKCUJT cepbl, 4. aMMHUaK.

N3BecTHO, 4TO TpeAeNnbHO-I0MYCTUMbIE KOHIEHTpauuu maHHbIX BemiecTB: [[JIKco = 1
mr/m3, TIAK NO; = 0,085mr/m?, IT1/IKsoz = 0,5mr/m?, TIJIK NH3 = 0,2 mr/m3. Umerotcst cnenyro-
IIMe UCXOIHBIE JaHHbIC: BbIcOTa TPYOb! H (M), nnnHa u mmpuHa ycths TpyOs L (M) 1 B (M); TeMm-
nepatypa Beixoasuux razos Tr (°C), Ttemmeparypa okpyxatomieit cpeast T (°C); koappumment
TeMIiepaTypHoi crparudukanun armochepsr A = 200; KOHIIEHTpAIIUH BPEIHBIX BEIICCTB B MPH-
3eMHOM cioe Bo3ayxa Cco (mr/m?), CNH3 (mr/m?), CNO: (mr/m?), CSO2 (mMr/m?), W — ckopocTh
JIBIKEHUSI Ta30B (M/C).

OmnpenensieM TUaMETp yCThs TPYOBI:

A=2LB/(L+B)
Vr—o0beM BBIXOASIIUX ra30oB (M3/c):
Vr=(n-J12/4)- W
Ko3gppunuent paccenBaHusi ra30BO3AyIIHOM CMeCH:
£f=(1000 - W2 - )/ HZAT

m - KoO3pPuuHEeHT, omnpeaeasaeMblii o popmye:
1

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

Om — OMAaCHAas CKOPOCTh BeTpa Ha ypoBHe (iorepa

um:0,65-3‘/V"AT
H

Kosppuuuent n omnpeaeasirorT B 3aBUCMMOCTH OT BeJIMYUHbI BCIIOMOI'a-
TeJIHLHOI0 MAPpaMeTPa vy, , MPH KOTOPOM BO3MOKEH OTPLIB (pakesia BLIOpoca oT
TPYObI:

Ecim 2 >0,>0,3, 1O n=3-,(, -03)436-v,)
Ecin v, > 2, Ton=1; Econ v v, <0,3, Ton = 3.

PaccunteiBaem I1/IBi (11 kakmoro BeliecTBa) BEIIECTBA ONMHUPAACHh HA MOJYYCHHBIC JaH-
HBIC:

HABi = [ITAKi —C¢) x H> YVAT |/ (AXmxnxn)
OmpenensieM Maccy KaxJI0ro BeecTsa 1o Gopmyoie:

Mi = (Ci - Vr) : 1000
CpaBauBaem I1/IBi 1 Mi kaxgoro BemiecTBa U BBISIBISIEM HEOOXOIUMOCTh UCITOIb30BaAHUS
ra3oyJaBiuMBaronmx amnmnapaTtos (ecniu Mi > [1/IBi, To razoynaBnuBaiomiye anmapaTbl HEOOXOAU-
MblI, eciiia Mi < [1/IBi—To HeT).



VcxonHble JaHHBIE K TPAKTUYECKOM 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?3

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

3

Cso2 105 | 121 | 134 | 153 | 105 | 121 | 380 26 79 93
Cnns 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) 0,1 {02 03 04 0,5 0,6 | 0,7 0,8 0,9 1,0
W) | 10 |9 8 | 71 6 | 5| 4 | 3 2 | 1

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

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

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

IIpakTnueckas padora Ne3
Pasnea 5. Ikosornueckast 0€30acHOCTL
OmnpeneneHre 3KOJIOTHYECKOTO yiepOa OT BO3MCWUCTBHS MPOMBINIJICHHOTO TPE-

MPUATUS HA OKPYKAIOILYIO CPENY.

VYiiepd — motepu, BO3HHUKAIONIME B Ppe3yjbTaTe KAKUX-THOO COOBITHHA WU
SIBIICHUM, HETaTHBHBIX U3MECHEHHUM B IPUPOAHOM cpele yuepo:

1. sKOHOMHYECKHH (IOTEPHU M3-3a HEIOMOIYUCHHUS MPOLYKIUH).

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

3. COUMAIbHBIM — CHIDKEHHE TIPOIODKUTEILHOCTH KU3HH,

4. SKOJOTrHYecKHui (MCUYC3HOBEHNE HEKOTOPHIX BUIOB OPraHU3MOB).

O1neHKa YKOHOMHUYECKOTO ymep0Oa BeJeTCS B YEThIPE dTaHa:

MEePBBIM ATall—OIpPEAEeICHNE MAacChl BRIOPOCOB, BTOPOI 3Tam — OIpejelie-
HHUE KOHIIEHTpaluid B atMmocdepe (Bomoeme), TPETHil dTall — ONpeAcICHUE HaTy-
pajbHOTIO yIepoa, YeTBEPTHIM dTall — SKOHOMHYECKHI yI1iepo.

Ha mepBoM sTame pacdeToB ompeaelsieTcss 00beM M CTPYKTypa BBIOPOCOB.
Ha BTOpoM — u3MepsieTcss KOHIIGHTpalusl BHIOPOCOB, BEACTCS pacyeT paccerBaHUS
BPEAHBIX IPHMeced (0COOEHHOCTh MECTOIIOJIOKEHHS MCTOYHHKA, BEICOTA TPYOHI,
pO3a BETPOB, MOTOAHBIE YCIOBUS, pelibe(d MECTHOCTH.

Ha TpetbeM 3Tane nmo KOHIIEHTPALMK MOYKHO OINPEACIUTh YXYAIIICHUE KauyecTBa
JKU3HHU, COKPAIIICHHE CPOKOB CIIY>KOBI MMYIIECTBA, YXYIIICHUE MOKa3aTeleh mpo-
M3BOJICTBEHHOT'O TIpoliecca (COKpallleHHe YpOXKaHOCTH, 3aMejiCHHe MpHpOCTa B
JICCHOM XO3SIHCTBE).

Ha derBepTOoM »sTame BbIUMCISIECTCS YIIEPO pa3IMYHBIMH METOAAMH.

DOMIOUPUICCKUA METOJI:

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

MeTto 1 0000IIEHHBIX KOCBEHHBIX OIIEHOK:




V=Vaoa+VBp+V¥Y3y+Vun
rJe: Ya— ymep0, KOTOpBIA  IPUYMHICT  NPSAIPHITHE BO3IYIIHOMN
cpene, YB—Boae, Y3—ymep0d 3eMelbHBIM pecypcaM, YH—yIiep0 Heapawm;
o By N —Ko3(p(HUIMEHTE HA CTEIIEHb JOCTOBEPHOCTH YKPYITHEHHOTO METOIEL.

MeToa YKpYIHEHHOTO pacyeTa 3KOHOMHYECKOro yiepoa:
YV=yo6fM

rne: Y — MHOXWTEIb, YHCIEHHOE 3HA4€HHWE KOTOpOoro  paseH 16.5
pyO/ycn.T (3aBUCUT OT Kypca Jojjapa U CTOUMOCTH OAHON TOHHBI YCII. TOILIH-
Ba), 6 — II0Ka3areib OTHOCUTEJILHOW OIMACHOCTH 3arpsi3HEHUS aTMOC(epHOTro
BO3/1yXa HaJl TEPPUTOPUSMU PA3IMUHBIX TUIIOB; f— MOMpaBKa, yUYUTHIBAIOIIAA XapaK-
Tep paccesHusi nmpuMecu B atMochepe; M — mpuBeeHHass Macca roJ0BOTO BbI-
Opoca 3arpsisHeHUM u3 ucTouHuka (ycia.1/rox). Ilmomans 30461 aKTUBHOTO 3a-
rps3aeHust (3A3) A1 OpraHW30BaHHBIX MCTOYHUKOB TMPEICTABISIET COOOM
KOJIBIT0, 3aKJTIOYEHHOE MEXAY OKPYKHOCTSIMHU C MaJIbiIM U OOJBIIUM paguyCcoOM
3arpsi3HeHUs. 30Ha AKTUBHOTO 3arps3HEHUS IS KaKJIOT0 UCTOYHUKA, yIIepO
OT BBIOPOCOB KOTOPOT'0, MOJIEKHUT OLIEHKE, ONPEAEISAETCS CIECAYIOIUM 00pa3oM:

rae: h—spicoTa HCTOYHUKA B METpaXx;

(—O0e3pa3mMepHas moIpaBka Ha moabeM ¢dakena BBIOPOCOB B aTMocdepe,
BBIUKCIIsIEMas 110 (hopmyiie:
o=1+AT/75°C

AT — cpenHeromoBas pa3HOCTh TEMIIEPATyp B YCThe UCTOUYHUKA U OKPYXKalo-
et atmocdepe, °C.

JI7isi aBTOMarucTpaieid 30Ha aKTHBHOTO 3arps3HEHUS—ITO I0JIOCA IIMPUHON
200 M, IeHTpaJIbHAs 0Ch, KOTOPOU COBMAAAET C OChIO aBTOMATUCTPAIIH.

J171st HeOpraHM30BaHHBIX UCTOYHUKOB (CKJIAJI0B, KAPHEPOB, CBAJIOK, OKOH MpPO-
MBIIIJIEHHBIX 3JaHUM U T.A.) — 30Ha aKTUBHOTO 3arpsA3HEHUS 3TO TEPPUTO-
pust B 1 KM cO BC€X CTOPOH UCTOYHHKA.

3HauyeHHsI G OTHOCUTENIbHOM OMAacCHOCTHU 3arps3HEHUS
BO3JlyXa HaJl TEPPUTOPUSIMHU PA3HBIX TUIIOB

Tum 3arpsi3HsIEMON TEPPUTOPHUH o
KypopTsl, 3a110BETHUKH, 3aKa3HUKH 10
[IpuropoiHbie 30HBI OTJIBIXA U CAJOBBIE YUYAaCTKU 8
HaceneHHble MyHKTHI ¢ TUIOTHOCTHIO HACEJICHMs n (4es/ra) 0,1 n
ITpomsitennsle npeanpustus (C33) 4
Jleca: 1-a rpynmna 0,2
2-4 rpynna 0,1
3-s1 rpynmna 0,025
[Marmawm: roxHBIE 30HBI (FoxkHEe 50° c.m.) 0,25
[lenTpaibHO-4€pHO3EMHBIN palioH 0,15
FOr Cubupu 0,15
[Ipoune paitoHbl 0,10
CaJibl, BUHOTpAJHUKU 0,50
ITacTOwMIA, CEHOKOCHI 0,05

3HaueHue MHOXuUTelNs f, MONMpaBKU, YYHUTHIBAIONIEH XapaKTep pacCcesHUs
npuMecH B aTMochepe, OnpenemsieTcs CICAYIOIUM 00pa3oM:
a) ami  Tra3000pa3HBIX ~ MpUMECe M JIETKUX  MEJKOJUCIHepcC-



HBIX YaCTHI[ C OYE€Hb MAaJIOW CKOPOCTBhIO ocemaHus (MeHee 1 cMm/C) MpUHMMAET-
CsI, 4TO:
=100 (m) / (100 (m) + ¢ h)] [u (M/c)/1 +u (M/c)]
rae: h — reoMerpuyeckas BBICOTA YCThS MCTOYHHKA IO OTHOIICHHUIO K
CpeIHEMY YPOBHIO 30HBI aKTHBHOTO 3arps3HCHHS; () — TIONpPaBKa Ha IOABEM
(akena BEIOpoca B atMocdepe, Beruucisgemas mo gopmyie 2.7; U — CpeIHEro0Boe
3HAUYCHHUE CKOPOCTH BETPa HA YPOBHE (uIrorepa, M/c.

0) U1 YacTWIl, OCENAIIMX CO CKopocThio oT 1 mo 20 cm/c mpuHHMa-

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

B) JUJISl YaCTHI], OCEMAIOIINX CO CKOPOCThIO CBBIIE 20 M/C, MPUHUMAETCS, YTO

He3aBHCUMO OT 3HaueHui h, ¢, AT u u:
=10

3HaueHNEe NMPHUBEJCHHON MacChl TOJOBOTO BBIOpOCa 3arps3HEHUN B at-

Mochepy u3 uctounuka (M) onpenensiercs mo Gopmyie:

M= XAi mi
rJe. mi—macca rogoBOro BeIOpoca NpUMECH l-ro Bemiectea B armochepy,
T/TO; Ail—TI0Ka3aTeNlhb OTHOCHTEIILHON arpeCCUBHOCTH IIPHMECH 1-TO Bellle-

CTBa, YCI.T/T.

3HaueHus M omnpenensiorcs mo (GopMylie pa3aenabHO IS KaXJI0Tro 3a-
rpsa3HsAONEero Bemectsa. [lonydnB Bec mapamMeTpbl, BRIYHUCIIEM yIiepO, Ko-
TOPBIN HAHOCAT KaK Ta3000pa3HbIe BEIIECTBA, TAK U a3PO30JIH.

VY=yofM = yo(frMr + fa Ma)

PacueTsl mpon3BoATCS IO BapyuaHTaM MPEJI0KEHHBIM IIPETOJaBaTEeIIeM.
IIpakTuueckas padora Ned
Pacyerbl CTOMMOCTHOI OLICHKH ylIep0a oT pa3MelnieHusi 0TX0A0B
PacueTsbl mokasaressi CTOMMOCTHON OIIEHKH yIiepOa OT pa3MelIeHHs] OTXO0I0B
OPEIPUITHS POU3BOAATCS MO CIASAYIOUINMM (POopMyiam:

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

rae: Yi (j) — crouMocTHas OlleHKa yiiepoa OT pa3MeleHus 1-ro BUjia 0TXO0B
] —TO KJ1acca OMacHOCTH, ThIC.pyO/TO/I;

Yya.oTx. — yJIeabHBIN 3KO0JIOr0-3KOHOMUYECKUN 3 dexT oT paszmemieHus 1
TOHHBI OTXOJI0OB 4-TO KJlacca OMacHOCTH, JJis yciaoBuid r. YexoBa MockoBCcko# 00-
nacti (LleHTpanbHbIi 5KOHOMHYECKHI pailoH) B CTOMMOCTHBIX oneHkax 2010 r.
(Yyn.orx.= 0,400 ThIC. pyO/T);

Kj — xoappunrent, yauTsiBaroumii 0NacHOCTh OTXOJOB j-TO Kjacca, IpUHU-
MaeTCs COIIacHO TaOIHUIEI 6;

M i(j) — yCTaHOBJICHHBIN JTUMHUT pa3MENIEHUs OTXOJIOB i-ro BHUJIA j-TO Kilacca
OIIACHOCTH, T/TOJI;

mi(j) — daxTuyeckas macca pasmelaeMbix OTXOJOB i-ro BHA j-TO Kiacca
OITACHOCTH, T/TO/I.

Ceenenust 00 0TX0JaX, pa3MeEIIaeMbIX IPEANPUATHEM

No HaunmenoBanue 0Tx0/10B mi (j) M i(j) t/ron Kunacc onac-
T/TOJ HOCTH 0TX0Ja
1 Maciio KOMIpeccopHOe 0,1 0,2 2




oTpaboTaHHOE
2 OunbpTpylolas 3arpy3ka 0,45 0,6 3
oTrpaboTaHHas
3 OkanuHa 1 cBapOYHBIN 0,1 0,08 4
IaK
4 OTX0/bI NOJIUMEPHBIE 0,15 0,09 4
5 [Tb11s abpa3uBHas 0,41 0,25 4
6 CTpOUTENBHBIE OTXO/IBI 110 150 5
7 TBO 78,3 75 5

OmnpeneneHne CTOMMOCTHOM OIEHKHU yliepOa OT pa3MelIeHUs] OTXOA0B Mpe/l-

PUATUS
Ne HaumenoBanue otxonoB (mi  (j) | Kj | Vi () | B % k utoro
T/TOJ ThHIC.py0/TO
A
1 Macno xommnpeccopnoe | 0,1 3
oTpaboTaHHOE
2 OuinpTpyromas 3arpyska | 0,45 2
oTpaboTaHHAas
3 Oxanuna u cBapounsii | 0,1 1
HIJIaK
4 OTX0aB! NOJTUMEPHBIE 0,15 1
5 [Teuth abpaszuBHas 0,41 1
6 Crpourenbhsle otxonel | 110 0,2
7 TBO 78,3 0,2
HUTOI'O:

ITo nToram 3agayu neaaeTcs BLIBOLL.
Kpurtepuu onieHKkM NpaKTHYECKUX 3aHATHI

B 4 cemectpe oOyuaromuiics BBIOJNHSIET 4 MpakTUYeCKUEe padOThI, 32 BHIOJI-
HEHHUE KON OH MOXET MOoJy4uTh OT 9 5o 15 OamnoB. IlpakTuueckoe 3aHsATHE
OIICHMBAETCS MUHUMYM B 9 — 11 GaymioB (eciau He crpaBWiCS C 3ajaHueM 0e3 Mo-
MOIIM TperoaBaressi), MakcuMyM B 13 - 15 6amioB (eciu cpaBUiICS C 3a/laHuEM
CaMOCTOSITEJILHO).

WTOroBeIii pEUTHHT IO MPAKTHYECKUM 3aHSITUAM MPOCTABISAECTCS KAK CpEIHEE
apupMeTHYECKOE TIOTYUYCHHBIX 0aJIOB 3a BRIMOJHEHUE ITHX 4 padoT .



MuHHCTEpPCTBO HAyKH U BhICIIEro oopazoBanus Poccutickoit deneparuu
HwxHekamMCknii XUMHUKO-TEXHOJIOTUUECKHA MHCTUTYT ((puTra)
(benepabHOTO TOCYAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIIbHOTO YUPEKICHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCKkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynvmem mexHoI02u4ecKuli
Kageopa_ llpoyeccos u annapamos xumuyeckux mexHoao2uil

Hanpasnenue noaroroBku: 19.03.02 «ITpoayKThl MUTaHUS U3 PACTUTEIBLHOTO CHIPBS»

[Ipoduns/mporpamma: TexHonorus xjaeda, KOHAUTEPCKUX U MAKAPOHHBIX U3/IETUN

Cemectp 4

Bomnpocs! Kk 3auery.

1. IIpenmet u 3agaun 5k0J0TuU. CTPYKTypa 3KOJOTUU. Y UEHBIE DKOJIOTH, UX
BKJIAJl B Pa3BUTHE HAYKH.

2. 'moGanbHbIe FKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH.

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

4. Knaccudukaiiys 3K0JI0rH4eckux (pakTopos.

5. JlnanazoHbl TOJEPAHTHOCTH BUIOB MO OTHOILIEHUIO K a0UOTHYECKUM (ak-
TOpaM. 3aKOH TOJIEPAHTHOCTH.

6. [TonsiTue 00 PKOJIOrMYECKON HUIIIE.

7. Tunbl B3aUMOOTHOILIEHUN MEXIY OpTraHU3MaMH.

8. Onpenenenue nomyiasiuu. CTaTUYECKUE XapAKTEPUCTUKU MOMYJISIIUU.

9. InHamuyeckre XapaKTEPUCTUKU MOMYJIALINH.

11. Perynsuus 4ucieHHOCTH B HOMYJISLIMSX.

12. Yuenue o O6uochepe. I'panunia u cocraB 6uocheprl. CBOMCTBA KUBOTO
BEILIECTBA.

13. KpyroBopoTbl XUMHUYECKUX JIEMEHTOB B MPUPO/IE.

14. buonoruueckas npoayKTUBHOCTh OMocdepsl. buomacca. [1neHku xuBoro
«BEUIECTBAY.

15. Onpenenenne 3K0I0rMYECKoi cucteMbl. CTpyKTypa 3KOCUCTEMBI.

16. OcoOeHHOCTH Ha3eMHBIX 3KOocucTeM. OCHOBHBIE THIIBI OMOM Ha CyIIIE:
TyHJpa, 00J0Ta, CaBaHHbI, TyCTHIHU U JP.

17. Tunbel BOOHBIX SKOCUCTEM. bromornyeckas CTpykTypa OKeaHa.

18. I[ToToku 3HEprUNn B 3K00rnyYeckux cucremax. [Ipasuimo 10%.

19. Dkosiornueckrue NUpaMu/ibl.

20. JIluHaMuKa pa3BUTHUSL SKOCUCTEM. DKOJIOTUUECKHE CYKIeCcCuU. Buasl sKo-



JIOTUYECKUX CYKILIECCUM.

21. BunoBas ctpykTypa skocucteM. JloMHUHAHTBI, 3AU(PUKATOPBI, MAJIOUYKC-
JIEHHBIE BU/JIBI.

22. Arposkocucrtemsl. [lectuimasl. bBuosiornyekn METOIbI 3AILUTHI.

23. B3zaumooTHo1IeHus obmiecTBa U npupoibl. Knaccudukanus Bo3aeicTBuit
YEJIOBEKA HA IPUPOLY.

24. 3arpA3HEeHUE U €r0 BUJBI.

25. DKOJIOTUYECKHUI KPU3UC U IKOJIOrMYecKas Karactpoda.

26. [Ipo6iema 0TXO/0B.

27. TlapaukoBbiid 3¢ deKT U riaodabHOE MOTEIUICHUE KinMmaTa. Paspyiienue
030HO0BOTO cJosi. Kucnotneie noxaun. O6pa3zoBaHue cMmora.

28. IlpuHIMNUAIBHBIE HANPaBICHUS WHXKCHEPHOM 3allUThl OKPYXKAIOLICH
cpenbl. ManooTxoaHble U 0€30TXOAHbIE TEXHOJOTUM U MX POJb B 3aIUTE CPEIbl
oOuTaHus.

29. HopmupoBaHue KayecTBa OKPYKAIOIIEH CPEIbI.

30. 3amuTa atMocdepsl.

31. 3ammuTa ruapocdepsl.

32. 3amuTa auTocdepsl.

33. CocTosiHME OKPYXKAIOLIEH Cpeibl U 3J0POBbE UYEIIOBEKA.

34. YcnoBust 1 00pa3 *KU3HU U 3J0pOBbE venoBeka. JloMuHupytonme Gpakro-
pBI pUCKa U WX MPOSIBJIEHUE B COBPEMEHHOM OOIIECTBE.

35. IloHATHS «IIPUPOOIIOIB30BAHUE» U «OXpaHa Nmpupoash». Llenu u 3agaun
IPUPOAOTIOIH30BAHUS KaK HAYKH.

36. IIpyHIMIIBI pATMOHAIBHOTO MPUPOIONOIB30BAHMS U OXPAHBI TPUPOIBI.

37. llpupoansie pecypchl U npupojHbie ycioBus. Knaccudukauus npupo-
HBIX PECYPCOB.

38. YnopasieHue npupoaonoib30BaTeIIMU U MPUPOIHBIMU CUCTEMaMMU.

39. DKON0r0-3KOHOMUYECKHUH YUET PUPOAHBIX pecypcoB. KagacTpsl.

40. JInueHsusi, IOTOBOP Y JUMUTHI HA IPUPOJONOIB30BAHHUE.

41. HoBble MexaHU3MbI (PUHAHCUPOBAHUS OXPAHBI OKPYKAIOIIECH CPEIIbI.

42. IlnmatHOCTH 3a NpUPOJIHBIE pecypchl. [1nara 3a 3arps3HeHue OKpyKaroliei
Cpenpbl.

43. Dkonorudeckre (PoHIbl. DKOJIOTHYECKOE CTPAXOBaAHUE.

44. IlonsiTHE O KOHUENINHN YCTOWYHNBOTO PA3BUTHSL.

45. Dkosornyeckoe npapo. VICTOUHHMKH 3KOJIOTHYECKOrO MpaBa. JDKOJIOTHYe-
CKHeE MpaBa U 00sI3aHHOCTH TPaXKIaH.

46. IOpuauyeckass OTBETCTBEHHOCTD 3a 3KOJIOTHYECKHE PABOHAPYILIECHHUS.

477. T'ocynapCTBEHHBIE OPTaHbl OXPAHbI OKPYKAKOIIEN CPELBI.

48. Dxonornyeckas CTaHAapTU3ALMS U TACIOPTU3ALIUSL.

49. Dxonoruyeckas 3KCHEpPTH3a M OLECHKA BO3JCUCTBHUS HA OKPYKAIOIIYIO
cpeny.

50. DKoNOruyecKuii ayaAuT U cepTuduKanus.



51. IlonsiTue 06 9KOJIOTHYECKOM PHUCKE

52. DKOJIOTUYECKN MOHUTOPUHT. DKOJOTUYECKUN KOHTPOJIb.

53. Tumbl 5KOJOTUYECKOTO CO3HAHUS: AaHTPOIIOLUEHTPU3M U IKOLEHTPU3M.

54. MexayHapoiHble 00BEKTHI OXPaHbl OKPY>KAIOIIEH CPe/Ibl.

55. OCHOBHBIE NPUHLMIB MEXKIYHAPOIHOIO IKOJIOTHYECKOTO COTPYIHHUYE-
CTBA.

56. MexnayHapOoJHbIE OpraHW3alyy 0 OXpaHe NPUpPOAbl. MexayHapoaHbIe
HEIPaBUTEIbCTBEHHBIE OPraHU3alMK B 00JIaCTH OXPaHbl IPUPOIBI.

Kpurepuu ouenku

MaxkcuManbHOE KOJIMYEeCTBO 0aJUIOB 3a 3a4eT 40: MaKCUMaJIbHOE KOJIUYESCTBO
OayoB 3a mepBbIi Borpoc 10, MakcMManbHOE KOJUYECTBO OAJIOB 3a BTOPOM BO-
npoc 20, MaKCUMaJIbHOE KOJIMYECTBO 0AJUIOB HA OTBETHI 2 JOMOTHUTEIBHBIX BOIIPO-
cos 10.

MuHNMaJIBHOE KOJHYESCTBO Oa/ioB 3a 3aueT 24: MUHHUMAJIbHOE KOJIUYECTBO
O0aJuI0oB 3a TMEpBbIM BOMpPOC 6, MUHUMAaJIbHOE KOJUYECTBO OAJJIOB 32 BTOPOM BO-
npocl2, MUHMMaIbHOE KOJUYECTBO 0aIOB HA OTBETHI 2 JIOMOIHUTEIBHBIX BOIPO-
coB 0.
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