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

Hpoqbwzb «be3onacnocmb mexHonozuueckKux npoueccos u NPOu3BoJACTB»

Komnerenuus:
VK-3 -Cnioco6eH ocylecTBIATh COLMAIbEHOE B3aUMOJICHCTBUE U PEAIM30BbIBaTh CBOIO POJIb B KOMAH/IE.
WHIUKaTOPBI JOCTHKEHUS] KOMITETCHITUH
VK-3.1 - 3HaeT OCHOBHBIE PUEMbI 1 HOPMbI COLIMAIBHOIO B3aUMOAEUCTBUS; MPUHLMIIBI JIUAEPCTBA U (POPMUPOBAHUS KOMAH/IbI; TEXHOJIOTHU
MEXJIMYHOCTHOM U IPYNIIOBOM KOMMYHHKAIUMH B JIEJIOBOM B3aUMOJCUCTBHH.
VYK-3.2 - YMeer ycraHaBIUBaTh U NOJIEPKHUBATh KOHTAKTbI, 00ECIIEUMBAIOIINE YCIECIIHYIO PabOTy B KOJJIEKTUBE; IPUMEHATh OCHOBHBIE METO/IbI
¥ HOPMBI COIIMAIBHOTO B3aMMOJICHCTBUS ISl peaTU3alii CBOCH POJIH U B3aMMOJICHCTBUS BHYTPU KOMaH/IbL.
VK-3.3 - Bnazseer HaBbIKaMU COLIMATIBHOIO B3aUMOJICHCTBHSI M KOMaHIHOM paboThl, paclpeeeHus U pealu3alui ONTUMAIbHOM POy B KOMaH-
Te.
Komnerennus:
OIIK-3 - CrocobeH ocymecTBIATh Npo(hecCHOHATIBHYIO JESTEIBHOCTh C YYETOM TOCYJapCTBEHHBIX TPeOOBaHMN B 001acTH obecrieyeHus: 0e3-
OIACHOCTH.
WHIUKaTOPBI JOCTHKEHUSI KOMITETCHITUH
OIIK-3.1 - 3Haer eiCTBYIONIYIO CUCTEMY T'OCYIapCTBEHHOIO YIpaBJIeHHs B 00JIaCTH TeXHOC(hepHO! 0€30MacHOCTH, B TOM YHCIIE CUCTEMY TOCy-
JTapCTBEHHOTO, MEKBEJOMCTBEHHOTO M BEJIOMCTBEHHOTO HA/[30pa W KOHTPOJISE; TpeOOBaHUS HOPMATHBHO-TIPABOBBIX aKTOB B 00JIACTH 0OECTICYEHUS TeX-
Hoc(epHOH 0e30MaCHOCTH; OCHOBBI (DYHKIIMOHUPOBAHUS JIOKATbHBIX CUCTEM oOecredeHus] TeXHOC(hepHON 0e30MacHOCTH: CUCTEMY JIOKAJIbHBIX aKTOB B
obmactu obecnieueHnst 6€30MacCHOCTH, COCTaB U MOPAAOK 0(hOPMIICHHS OTIYETHOCTH; MEKIYHAPOIHBIE CTAHAAPTHI B 001acTH 00ecTiedeHus TeXHOC(EpHOi
0€30MacHOCTH.
OIIK-3.2 - YMeeT npuMeHsATh HOPMaTHBHBIE ITPABOBBIE aKTHI, COAEPIKAIINE TOCY/IapCTBEHHBIE HOPMAaTUBHBIE TPeOOBaHUs B 00JacTH TeXHOChEp-
HOU 0€30IacHOCTH, MEXIOCYAAPCTBEHHbIE, HAIIMOHAIBHBIE U MEXIYHApPOAHbIE CTAaHAAPTHI B cepe O0€30MaCHOCTH B YACTH BBIJEICHUS HEOOXOIMMBIX
TpeOOBaHMH; ONpPEAEIITh HOPMATHBBI KauyecTBA M HOPMATHUBHI JIOITYCTUMOTO BO3JICHCTBHS HAa O0BEKT, Cpeay oOMTaHMs; (OPMHUPOBATH OTYETHOCTH (Ha
JIOKaJIbHOM YpOBHE) B 00J1aCTH TEXHOC(EpHOI1 6e30IacHOCTH.
OIIK-3.3 - Brageer HaBBIKOM TOA00pa HOPMATHBHO-TIPABOBBIX aKTOB JUISl PEHICHUS JIOKABHBIX 3a/1a4 00ecTiedeHus] TEXHOC(EpHOH Oe30macHo-
CTH.



Hnouxamop Cooeprcanue Imanwt hopmuposanus Komnemenyuu
oocmudiceHus KomMnemeHyuu (vkazamwv ece memwl uz PII/])
KOMnemeHyuu Jexkyuu Ilpakmuueckue | Jlabopamopnwie | Kypcoeoii npo- Haumenoesanue oye-
3anamus, nado- 3anamu exm (paboma) HOUHO020 cpedcmea
PAamopHbulil NPaK-
MUKYM
YK-3.1 3Haer ocHoBHble Iipuemsl U | Tema 1-14 | Tema 3-5,12 He npedy- | He npedycmom- | Ilpaxmuueckas pabo-
HOpPMBI COLIMAJIIBHOTO B3aMMO- cMOmpeHbl Denvl ma, KOHMpPObHAA Pa-
JNEUCTBUS; TPUHLUIBL JHIEP- ooma, IK3amen
CTBa U (POPMHUPOBAHUS KOMaH-
JIbI; TEXHOJIOTHH MEXIIUYHOCT-
HOM M TPYIIIOBOM KOMMYHHUKA-
MU B JIEJIOBOM B3aUMOJIEH-
CTBHH
YK-3.2 VYmeer ycranaBmuBath U noa- | Tema 1-14 | Tema 3-5,12 He npedy- | He npedycmom- | Ilpaxmuueckas pabo-
JIEp>KUBaTh KOHTAaKThI, o0ecre- cMOmpeHbl Denvl ma,KOHMpPOobHAA Pa-
YHMBAIOIIUE YCHEIIHYI0 PadoTy ooma,IK3amen
B KOJUICKTHBE; MPUMEHSTH OC-
HOBHBIE METOJIbI U HOPMBI CO-
IHAAJTBHOTO  B3aMMOJICUCTBUS
JUIS peanu3alii CBOei poiu U
B3aMMOJICHCTBUSL BHYTPU KO-
MaH/IbI
YK-3.3 Brnaneer wnaBbikamu couuanb- | Tema 1-14 | Tema 3-5,12 He npedy- | He npedycmom- | Ilpaxmuueckas pabo-
HOTO B3aWMOJIEUCTBUS M KO- cCMOmMpEHbL penvl mMa,KOHMpoIbHAA Pa-
MaHJIHOW paloThl, pacrpene- ooma,IK3amen
JeHUS W pealn3aldd OMNTH-
MaJIbHOM POJIM B KOMaH/IE.
OIlK-3.1 - 3naer neuctByromlyto cucre- | Tema 1-14 | Tema 3-5,12 He npedy- | He npedycmom- | Ilpakmuueckasa pabo-
My TOCYJAapCTBEHHOI'O YIpPaB- cMOmpeEHbl Denvl ma, KOHmMpPObHAaA pa-

JeHus B obOyactu TexHochep-
HOI 0O€30MaCHOCTH, B TOM YKC-

boma, IK3aMeH




JIe CHCTEMY TOCYIapCTBEHHOTO,
ME)KBEIOMCTBEHHOTO U BEIOM-
CTBEHHOTO HaJ30pa U KOH-
TPOJISL; TPeOOBAaHUS HOPMATHB-
HO-TIPABOBBIX aKTOB B 00JIACTH
obecrieueHnst  TexHOC(hepHOU
0€30MacHOCTH; OCHOBBI (PYHK-
[IHOHMPOBAHMS JIOKATBHBIX CH-
CTeM  O0eCIEeYCHUs  TEXHO-
cdepHoll  0€30MacCHOCTU: CH-
CTeMy JIOKJIBHBIX aKTOB B 00-
nactu obOecriedueHus Oe3ormac-
HOCTH, COCTaB U TIOPSI0K
odopmieHHS OTYETHOCTH;
MEXIYHAPOHbIC CTaHIApPTHI B
obmact oOeCIeueHHUsT TEXHO-
cepHoii 6e30MacHOCTH

OIIK-3.2

YMeer NpUMEHATh HOPMAaTHB-
HbIE MPABOBBIE AaKThbI, COJEP-
Kalue rOCYapCTBEHHBIC
HOpMATHBHBIE TpeOOBaHUS B
obmactu TexHochepHor 0e3-
OIaCHOCTH, MeXrocyaap-
CTBEHHBIC, HAIMOHAJBHBIE U
MEXyHApOJAHbIE CTaHIApTHI B
chepe 0€30MacCHOCTH B YacTd
BBIJICTICHUS HEOOXOJMMBIX
TpeOOBaHUM; OMpPEeNsITh HOP-
MaTHBBI KayecTBa M HOPMATH-
BBI JIOITYCTHMOTO BO3/CHCTBUS
Ha OOBEKT, cpeny OOWUTaHHMS;
dbopMHpOBaTh OTYETHOCTH (HA
JIOKQJIbHOM YPOBHE) B 00J1aCTH

Tema 1-14

Tema 3-5,12

He npeoy-
cMOmMpEHbL

He npedycmom-
penvl

Ilpakmuueckas paéo-
ma, KOHMpPoOIbHAA Pa-
ooma, IK3aMeEH




TexHOoC(hepHOH OE30IMaCHOCTH

OIIK-3.3

Brnaneer HaBbikOM mogbopa
HOPMAaTHBHO-TIPaBOBBIX ~aKTOB
JUISL PEHICHHs JIOKAJIbHBIX 3a-
naq obecrieyeHusi TexHochep-
HOI 0€30MaCHOCTH.

Tema 1-14

Tema 3-5,12

He npeoy-
cMompeHbl

He npedycmom-
penbl

Ilpakmuueckaa pabo-
ma, KOHMPOILHAA Pa-
ooma, IK3amen




Ilepeuens oyenounvix cpeocme no oucyuniune (Mooyi)

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




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

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

74 - 86

Xoporo (3a-
YTEHO)

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

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

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 OLITMOKH, ITPU OTBETE Ha MOCTABJICH-
HBIH BOIIPOC CTYAEHT AOIYCKAE€T HETOYHOCTH, HEJOCTATOUHO MPABUJIbHBIC
($hopMyHpOBKH, HaOMIOAAIOTCS HapyIIEHHUS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B U3JI0’)KEHUU MTPOrPAaMMHOTO MaTepHaa.

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

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJICTBOPUTEIBHO» BBICTABISETCA CTYIEHTY, €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 TPOrpaMMoOn 00y4eHuUs
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 HABOAAIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapakTepuCTHKA OLIEHOYHBIX 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 pa3HOro poja 3ajayu, JCiarh 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-
YECKMX 3aJa4 B IPOLECCE COBMECTHOM es-
TEJIBHOCTH C MPENOIABATEISIMU.

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 3aJJaHUN
110 BapraHTaM




MuHucTepcTBO HayKH U BhIciiero oopasoBanus Poccuiickoit denepanmu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHUs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Dakynvmem mexanuieckKul
Kageopa_ Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

Y4eOHbpIM TUIaHOM TI0 HampaBieHHio moAroToBku 20.03.01 «Texnocgepnasn de3-
ORACHOCMBY TSI O0YYAIOIINXCS MPETyCMOTPEHO TPOBEICHNE MPAKTHUUECKUX 3aHSATUN
0 TUCHMIUINHE JKo102usn B 3 ceMectpe. OOydaronmMes mpeiaraloTcs pa3HoypOBHe-
BbIC 33Jla4M U 3aJ]JaHUsl PEKOHCTPYKTUBHOTO YPOBHS, MMO3BOJIAIOIINE OLIEHUBATH U JIHA-
THOCTUPOBATh YMEHUSI CHHTE3UPOBATh, AHAJIM3UPOBATH, 00001IAaTh (PAKTUUECKUNA U TE€O-
peTudeckuil mMaTepual ¢ (popMylIUpOBaHMEM KOHKPETHBIX BBIBOJIOB, YCTaHOBJICHHUEM
MPUYUHHO-CJICICTBEHHBIX CBA3EH.

IIpakTnueckas padora Nel
Paznea 3. 'mapocdepa

OrnpenenuTh pacueTHBINM PacXo/l CTOUHBIX BOJ U T€OMETPUUYECKHUE pa3Mephl Mec-
KOJIOBKM — YKHUPOJIOBKU JIJII OUYMUCTKU CTOUHBIX BOJ (CB) mpennpusitusi ¢ mpou3BO/I-
CTBEHHOM MOITHOCTRIO IT — 25 T/cMeHy u HOpMoOit BogooTBeAeHus M = 20,2 M3/T po-
DYKIUU C y4eToM YacoBoro koddduurenta Ku = 2.5 y npu ckopoctu nprxenust V =
0,003 m/c, co cpeaaum auamerpoM yacTui d = 100 MKM, KOJIMYECTBO 4acoB pabOTHI B
cMeny t = 8 wacos paboueii Tiy6unoit noymku H = 1,5 m; P sxun. = 800 kr/m® ; P
gact. = 1000 kr/m3; px. = 0,5 - 103 Iac.

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

U = (gd? / 18)((Pu—P)/ pix)

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

JonHa HeTeIOBYLIKHU onpeesieTcs Mo cieaywiuei popmy.e:

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

MaxkcruManbHbIN 4aCOBOM PacXxo/l CTOYHBIX BOJ:

Q=(m-I-Ku)/t



Q=202-25T1/cm-2,5/8=157,8 M3/u
PaGouas mupuHa HeTETOBYIIKM paBHA.

B=Q/ (V- H 3600)

B=157,8/(0,003 - 1,5 -3600)=9,37m
B neckonoBkax — xkuposoBkax ynasiauaercsa 20 — 30 % npumeceit u 60 — 70 % xupa, no3ToMy 10-
OYMCTKY CTOYHBIX BOJ JaJbIII€ MPOBOAST IPYTUMU METOJaMHU.

MCXOJIHBIC IaHHBIE K TIPAaKTU4ecKoi pabote Nel

Z g € 1

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

[\NLY
[ LY
[\NLY

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

[\NLY
£,
[\NLY

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

(1)

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

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

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

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

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

crun (Kr/m3)

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

KOCTH
(xr/m°)

Lk — BS3- 0,5-1031Ila




KOCTb KMJI-
koctH (I1a)

IIpakTnuyeckas padora Ne2
Pasznen 4. Atmocepa—uactb Ouochepsl

BozneiicTBue yenoBeka Ha MPUPOAY U ero mocienctBus. OnpenenanTe NpeaebHO A0MYCTH-
MbI€ BBIOPOCHI [T CIEAYIOIIUX BPEAHBIX MpuMeceil: 1. okcua yriaepoaa, 2. JMOKCUA a30Ta, 3. AUOK-
cuj cepbl, 4. aMMHaK.

N3BecTHO, 4TO MpeneabHO-OMyCTHMbIE KOHIIEHTpauu naHHbIX BemecTB: [1/IKco = 1 mr/m3,
ITAK NO2 = 0,085mr/m3, T1JIKSo2 = 0,5mr/m3, TTJAK NH3 = 0,2 mr/m®. Imerotcst cnenyromme uexo -
HbIE JJaHHbIE: BbICOTA TPYOBI H (M), nHa 1 mmpuHa ycThs TpyOs! L (M) u B (M); TemnepaTypa BbI-
xomstmux ra3oB Tr (°C), Temmeparypa okpyxkarouieit cpeasl T (°C); kordduieHT TemneparypHoi
crpatudukanuu arMocdepsl A = 200; KOHIEHTPAIIMK BPEIHBIX BEIIECTB B MPU3EMHOM CJIO€ BO3yXa
Cco (mr/m?), CNHs (mr/m?), CNO2 (mr/m?), CSO2 (mr/m?), W — cKOpOCTh IBHKEHUS Ta30B (M/C).

OmnpenensieM IrUaMeTp yCTbs TPYOBI:

A=2LB/(L+B)
Vr—o0beM BBIXOASIIIUX I'a30B (M3/c):
Vr=(n-J%/4)-W
Ko duuuenr paccenBanusi ra3oBo3AyLIHON CMeCH:
f=(1000 - W?- 1)/ H>’AT

m - ko3¢ uumeHT, omnpeneasieMbii 1o popmy.ie:

1
M 06701 T +034-3/T

Om — OMACHAasA CKOPOCTH BeTpa HA ypoBHe (urorepa

v, = 0,65-3,/\/r AT
H

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

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

PaccunteiBaeMm [1/]Bi (17151 Ka)ka0oro BemecTBa) BEIIECTBA OMUPASICh HA TOTyYEHHBIE TaHHBIC:

IJIBi = [(ITJOKi —C¢) x H2 SVAT [/ (AXxm x n x 1)

OHpe,Z[CJ'ISICM MacCy KaxXKa0ro BeueCTBa 1o (bOpMy.HeI



Mi = (Ci - Vr) : 1000
CpaBamBaem [1JIBi 1 Mi kax7oro BeIiecTBa W BBHISBIISIEM HEOOXOAMMOCTHh HCIIOIb30BAHMS

ra3oyiasiuBaronux amnmnaparos (eciu Mi > [1/IBI, To rasoynasiuBaromiue anmnapaTsl HCOOXOAUMBI,
eciu Mi <ITJIBi—Tto Her).

Hcxonnple JaHHBIE K TIPAKTHYECKOM padoTe Ne2

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

ThI

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

omr/m3

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

Cso2 105 [121| 134 | 153 | 105 | 121 | 380 26 79 93
ChHs 180 [205| 196 | 201 | 205 | 178 | 180 | 164 156 | 196
mr/m®

H(m) 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 | 85 90 95 100

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

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

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

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

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

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

3. coIManbHBIM — CHI)KCHHE MPOI0HKUTEIIBHOCTH KU3HU,

4. SKOJOTHYECKHH (MCUE3HOBEHHE HEKOTOPBIX BUIOB OPIaHU3MOB).

O1eHKa YKOHOMHYECKOTO yIiepOa BeJAeTCsl B UeThIPE dTaHa:

MEPBBIN ATall—OMPECIICHNE MAacChl BEHIOPOCOB, BTOPOM ATall — OMpEACICHUE
KOHIIEHTpalHil B aTMocdepe (Bogoeme), TPEeTU 3Talm — OIpeAcicHNe HATypabHOTO
yiiep06a, 4eTBEPTHIM 3Tall — AKOHOMHYECKHI yIIiepO.

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

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



Ha derBeproM »sTame BBIUUCIAETCA YIIEPO pa3IMYHBIMU METOIAMH.
OMIUPUYECKUA METOJL:

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

MeTtoa 0000IIeHHBIX KOCBEHHBIX OIICHOK:
V=Vaoa+V¥VBB+VY3y+VYun
rJe: Ya — ymiep0, KOTOPBIN MPUYUHSIET MIPENPUSITUE BO3AYIIHOM
cpeae, YB—Boae, Y3—ymep0 3€MEIbHBIM pecypcaM, YH—ymepd HeapaM;
o By N —Ko3(p(UIMEHTE HA CTEIIEHb JOCTOBEPHOCTH YKPYITHEHHOTO METO/IEI.

Mertoa YKPYIHEHHOTO pacyeTa SKOHOMHYIECKOT0 yiepoa:
V=yocfM
I7e: Y— MHOXHUTEIIb, YHCICHHOC 3HA4YCHHE KOTOpOro paseH 16.5 py0O/ycn.t
(3aBHCHT OT Kypca JoJijlapa ¥ CTOMMOCTH OJHOM TOHHBI YCII. TOIUIMBA), G — IOKa3a-
TEJIb OTHOCHUTEJIBHOM OMAaCHOCTH 3arpsi3HEHUsI aTMOC()EPHOro BO3JyXa HaJ TeppH-
TOPHSIMHU Pa3INYHbIX TUTIOB; f— momnpaBka, yauTsIBatoImas XapakTep paccestHUs IPIMECH
B atmMoc(epe; M — mpuBeieHHas Macca T'0JI0BOTO BeIOpoca 3arps3HEeHHil U3 HC-
TouHuKa (yci.t/rox). [lmomans 30HEI akTHBHOTO 3arpsi3HeHus (3A3) mns opra-
HU30BAaHHBIX MCTOYHUKOB IMPEICTABISICT COOOW KOJBIO, 3aKIOYCHHOE MEKIY
OKPYKXKHOCTAMU C MAJIBIM U OOJBIINM pagnyCcoMm 3arpsa3HCHH. 30Ha aKTHBHOTO
3arpsi3HEHHS U KaXJOro MCTOYHHUKA, YIIEpO OT BHIOPOCOB KOTOPOTO, IOJUJICHKHT
OLICHKE, OMPEIENISICTCS CICAYIONIMM 00pa3oMm:
rae: h—spIicoTa HCTOYHMKA B METpax;

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

AT — cpegHeronoBast pa3HOCTh TEMIIEPATYP B YCThE HCTOUYHUKA U OKPYKAFOIIEH
atmocdepe, °C.

JI1st aBTOMarucTpajiell 30Ha aKTUBHOTO 3arps3HEHUs—ATO moJioca mupunoit 200
M, LIEHTpaJbHAasl 0Ch, KOTOPOM COBMNAJAET C OChIO aBTOMAarucTpaiu.

JI71s1 HeOpraHU30BaHHBIX MCTOYHUKOB (CKJIAJOB, KaphepOB, CBAJIOK, OKOH NPO-
MBIIIJIEHHBIX 3JJaHUN U T.A.) — 30Ha aKTUBHOTO 3arps3HEHUS 3TO TEPPUTOPUS
B | KM CO BCE€X CTOPOH HCTOYHUKA.

3Ha4YeHUs1 G OTHOCUTEIBLHON OMACHOCTH 3arps3HEHUS
BO3yXa HaJ TEPPUTOPUSMH PA3HBIX TUIIOB

Tun 3arps3HseMol TeppUTOPUN o
KypopTsl, 3an10BeTHUKH, 3aKa3HUKH 10
ITpuropoHbIe 30HBI OTJBIXA U CAJOBBIE YUACTKU 8
HaceneHHble MyHKTHI ¢ IUIOTHOCTHIO HaceneHus N (yen/ra) 0,1n
[Tpombrinennsie npeanpusitus (C33) 4
Jleca: 1-g rpynna 0,2
2-51 Tpynma 0,1
3-s rpynna 0,025
[Tarnam: ro>kHBIE 30HHI (FoskHEe 50° ¢.m1.) 0,25




[leHTpanbHO-4YEPHO3EMHBIN palioH 0,15
Or Cubupu 0,15
[Tpoune paiioHbI 0,10
Cajpl, BHHOTPATHUKH 0,50
ITacTOwMIA, CEHOKOCHI 0,05

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

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

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

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

0) [UId 4YacTuI, OCEAAIOIMIMX CO CKOpocThio OT 1 1o 20 cm/c mpuHUMaercs,

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

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

HE3aBUCUMO OT 3HaueHuii h, ¢, AT u U:
f=10

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

chepy u3 ucrounuka (M) onpenensercs no Gpopmyie:

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

YCIL.T/T.

3HaucHUS M ompenensrorces mo ¢GopMylie pa3aelibHO IS KaXXI0ro 3arps3-
HAIOIero BemecTBa. [lolydynB Bec mapaMeTphl, BRIYHUCISAEM yIIEepO, KOTOPBIH
HAHOCAT KaK ra3oo0pa3Hble BEIIECTBA, TaK U adPO30JIH.

Y=yofM = yo(frMr + fa Ma)

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

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

rrae: Yi (J) — crouMocTHas OleHKa yiiepOa OT pa3MelleHus I-ro BUIa OTXOIOB |
—T'0 KJacca OMacHOCTH, ThIC.pyO/TOI;

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

Kj — ko3¢ duimenT, yuuThIBalONIMi OMACHOCTh OTXOO0B J-TO Kjacca, MpUHUMa-
€TCsI COTJIAaCHO TaOJIHIIBI 6;

M i(J) — ycTaHOBICHHBIM JUMHUT pa3MeEIICHUs] OTXOJOB I-r0 BHJAA J-TO Kiacca



OITACHOCTH, T/TOJI;

Mi(j) — dakTuyeckas Macca pa3MellaeMbIX OTXOJOB I-r0 BHAA J-TO Kiacca

OITIaCHOCTH, T/FOI[.

CB@I[CHI/ISI 00 0TXO0OaXx, pasMCIIaCMBbIX IPCAIIPHUATUCM

Ne HanmeHnoBaH#e 0TX00B mi (j) Mi(j) t/ron Kaacc onac-
T/TOJ HOCTH 0TX0/1a
1 Macno komnpeccopHoe 0,1 0,2 2
0TpabOTaHHOE
2 QunbTpyromas 3arpy3ka 0,45 0,6 3
oTpaboTaHHas
3 OxkayiiHa U CBapOYHbBIN 0,1 0,08 4
TIJIaK
4 OTXO0/pI TOTUMEPHBIE 0,15 0,09 4
5 ITbu1h aOpaszuBHas 0,41 0,25 4
6 CTpouTenbHbIE OTXO/IBI 110 150 5
7 TBO 78,3 75 5

OnpeneneHrne CTOMMOCTHOM OIICHKH yIiepOa OT pa3MeEIIeHUs OTXOJOB Ipe-

IMPpUATHA
Ne Haumenosanue orxomoB | mi (j) | Kj | Vi () | B % k utoro
T/TOJ ThIC.pYy0/TO
A
1 Macno xomnpeccopuoe | 0,1 3
0TpabOTaHHOE
2 Ounprpyromas 3arpyska | 0,45 2
orpaboTaHHas
3 Oxkammaa u capounsni | 0,1 1
IaK
4 OTX0/1bI NOJIUMEPHBIE 0,15 1
5 [Teuts aOpaszuBHas 0,41 1
6 Crtpourensnble otxonsl | 110 0,2
7 TBO 78,3 0,2
HUTOI'O:

ITo utoram 3amauu aenaeTcs BHIBO.

Kpurepuu oueHKHM NPaKTHYECKUX 3aHATHH

B 3 cemecTpe oOyuaromuiics BEITOTHIET 4 MpaKTUYECKUE pabOThI, 32 BBITIOJIHE-
HUE KaXJIO0W OH MOXET MOoJy4uTh OoT 7 10 12 6amnos. [IpakTudeckoe 3aHsITHE OLICHU-
BaeTcs MUHUMYM B 7 — 10 GamioB (ecnu HE cripaBUIICs ¢ 3aaHueM 0e3 MOMOIIH TIpe-
nojaBaTesns), MmakcumyM B 11 - 12 GanioB (eciu cripaBUiICS C 3aJJaHUEM CaMOCTOSI-
TEJIbHO).

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



MuHuCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eaepannu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OI0X)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Dakynvmem mMexaHu4yeckull
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

Hanpasnenue nonroroBku: 20.03.01 « Texnocghepnasa 6e3onacnocmuvy

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

KoMiuiekT 3aganuii 1Jisi KOHTPOJIbLHON padoThI
10 TUCUUIIINHE JK0102UA

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

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

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



MuHHCTEpCTBO HAYKHU U BbIcIIero oopasoBanusi Poccuiickoit ®denepanum
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Dakynvmem MexaHuyeckull
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

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

[Tpodwns/mporpamMmma: «Aemomamu3azus mexHo102UYeCKUX HPOUECCO8 U NPOU3-
6o0cmen( no ompacisiam)

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

JK3aMeHAUMOHHBbIN OusteT Nel
1. Tlpenmet u 3agaun 3Kon0ruu. CTPYKTypa SKOJOTUU. YUEHBIE IKOJIOTH, UX BKJIAJ B
pa3BUTHE HAYKU
2. TTapauxoBsIii 3¢ deKT U TI100aNbHOE MOTEIJICHUE KinMaTta. Pa3pyiienrne 030HOBOTO
cinost. Kucnorasie noxau. Obpa3oBaHue cMora.

Bomnpocsl k 3K3aMeny.

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

2. 'moGanbHBIC HKOJTOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH.

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

4. Knaccudukarus dKOJOTHIECKUX (DaKTOPOB.

5. JlnanazoHbl TOJEPAHTHOCTU BUOB MO OTHOIICHUIO K A0MOTUYECKUM (haKTo-
paM. 3aKOH TOJIEPAHTHOCTH.

6. Ilonarue 00 IKOJIOrHYECKOM HHUIIIE.

7. TAnsl B3aNMOOTHOLIEHNUN MEK1y OPTaHU3MAMM.

8. Ompenenenue momyssnun. CTaTHUECKUE XapaKTEPUCTUKH TTOMYJISIIAH.

9. luHaMuYeCcKue XapaKTEPUCTUKN TTOMYJISIINN.

11. Perynsiuus 4uClI€eHHOCTU B MOMYJISLIHSIX.

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

13. KpyroBopoThl XUMUYECKUX 3JIEMEHTOB B IPUPO/IE.



14. buonoruueckas npoayKTUBHOCTh Ouocdepsl. buomacca. Ilnenku kuBoro
«BEIIECTBAY.

15. Onpenenenue 3K0N0ru4eckoil cucremsl. CTpyKTypa 3KOCHCTEMBI.

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

17. Tunel BOOHBIX 3KOCUCTEM. bromornyeckas CTpykTypa OKeaHa.

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

19. Dkonornyeckue MUPaMuIbI.

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

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

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

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

24. 3arpsA3HEHUE U €Tr0 BUJIBI.

25. DKOJIOTUYECKHI KPU3UC U IKOJIOTMYEcKast KaracTpoda.

26. [Ipobaema 0TX00B.

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

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

29. HopmupoBaHue KauyecTBa OKPYKAIOIIENA CPEIBI.

30. 3amuTa aTMoCc(epBHI.

31. 3ammTa ruapocdepsl.

32. 3amuTa turochepsl.

33. CocTosiHME OKPYX AOUIEH CPENIbl U 3J0POBHE YEIIOBEKA.

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

35. ToHATHS «IPUPOAONOIB30BAHUEY) U «OXpaHa NpUpoab». Llenn u 3agaum
IPUPOAOTIOIH30BAHNS KaK HAYKH.

36. [IpyHIMIBI pAaMOHAIIBHOTO MPUPOAONIOIB30BAHUS U OXPaHbl IPUPOIBI.

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

38. YnpasneHue npupoaonoib30BaTeIIMU U IPUPOJHBIMU CUCTEMAMHU.

39. DKOJIOro-3KOHOMHUYECKHI YUeT MPUPOIHBIX pecypcoB. KamacTpsi.

40. JInueH3usi, 1OTOBOP Y JUMHUTHI HA IPUPOIOIOIB30BAHHUE.

41. HoBble MexaHU3MbI (PUHAHCUPOBAHUS OXPAHbBI OKPYKAIOIIEH CPEIbI.

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



Cpeapl.

43.
44.
45.

Dkojorudeckue GoHAbl. IKOIOrHUECKOe CTPaXOBaHHUE.
[TonsiTHEe O KOHUENIIMU YCTOMYMUBOTO PA3BUTHSL.
DxoJsiornyeckoe npapo. ICTOUHUKHU SKOJIOTMYECKOTO MpaBa. IKOJIOTUUECKUE

IpaBa u 00513aHHOCTH rpaxxaaH.

46.
47.
48.
49.

ay.

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

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

DKOJIOrHYecKasi CTaHIapTU3ALNS U ITACTIOPTU3ALHUA.

DKOoJI0rM4ecKasi KCIEepTU3a U OLICHKA BO3ACUCTBHS Ha OKPYXKalOLIYIO cpe-

DKOJIOTHYECKHUM ayIUT U CePTUDUKALINA.

[TousTre 00 PKOJOTUUECKOM PUCKE

DKOJIOTUYECKUN MOHUTOPHUHT. DKOJOTUYECKUN KOHTPOIIb.

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

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

MMpaBUTCIbCTBCHHBIC OpPraHU3alli B o0JacTn OXpaHbI IPUPOABLI.

Kpurepun onenkn

MakcuMaJIbHOE KOJIMYECTBO OaJUIOB 3a 3KaszameH 40: MakCUMAaJIbHOE KOJIHUYE-
CTBO 0aJuIOB 3a mepBbIi Bompoc 10, MakCUMalIbHOE KOJIMYECTBO OAJNIOB 32 BTOPOU BO-
npoc 20, MaKCHMaJIbHOE KOJTMYECTBO OAJJIOB HA OTBETHI 2 JIOMOJTHUTEIIBHBIX BOITPOCOB

10.

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