®OH/I OHIEHOYHBIX CPEJIACTB JJisd ITPOBEIAEHUSA MNPOMEXYTOUYHOMN
ATTECTAIUHA OBYYAIKOIIUXCS ITO JUCHUIIJIIMHE (MOYJIIO)
O01Me cBeIeHus

1. | Kadenpa I'opHoro aena, Hayk 0 3eMJie 1 MIPUPOI00OYCTPOIICTBA

21.05.04 I'opHoe aeJ10

2. | CrienunajabHOCTh
cnenuanauzanus Ne3 «OTKpbIThIE TOPHbIE PA0OTHD)

3. | Aucuunnmnna (Mo1yInp) b1.5.12 «I"'opHo-nipoMbIILJIEHHAS] IKOJIOTHS)
KomnuectBo 3Tanos
4 dhopmMupoBaHHS 3

kommnerenuuii (/IE,
pa3zenoB, TeM U T.J1.)

Ilepeyenb KoMmeTeHIH

— TOTOBHOCTBIO HCIIOJI30BaTh HAy4YHbIE 3aKOHBI M METOJbI TMPH OIEHKE COCTOSHHS
OKpYXaroIen cpelibl B chepe HyHKIMOHUPOBAHKSI POU3BOJICTB IO IKCILTYyaTAIlMOHHOMN pa3BeJiKe,
no0bue W TepepadOTKe TBEPIBIX IMOJIE3HBIX HCKOMACMBIX, a TAaKXKE IPU CTPOUTEIHCTBE U
9KCIUTyaTaluH Mo3eMHbIX 00beKkTOB (OITK-6);

— TOTOBHOCTHIO JICMOHCTPHUPOBATH HABBIKH Pa3pa0OTKH TUIAHOB MEPOIPHSITHHA 1O CHUKCHHIO
TEXHOTEHHOW HAarpy3Kd TIPOHM3BOJCTBA HA OKPYXKAWIIYI CpeAy MpH SKCILTyaTalluOHHOM
pasBenke, T00bIYe U MepepadOoTKe TBEP/BIX IMOJIE3HBIX HCKOMAEMBIX, & TAK)KE TIPU CTPOUTEIHCTBE
U 9KCIUTyaTaluu moa3eMHubix 00bekToB (ITK-5);

—  TOTOBHOCTBIO JICMOHCTPHUPOBAaTh HABBIKM  Pa3pabOTKHM CHUCTEM IO  OOCCIICUYCHUIO
9KOJIOTMYECKOH M NPOMBIIUICHHOW  0€30MacHOCTH IMpH  IMPOM3BOJICTBE  paboOT IO
OKCIUTYyaTaIl[MOHHOM pa3Be/Ke, J0ObIYe © TepepaboTKe TBEPHABIX IOJE3HBIX HCKOMACMBbIX,
CTPOUTEBCTBY U SKCIUTyaTallUH MOI3eMHbIX 00bekTOB (I[TK-21).




Kputepuu u nokasareyiu olleHMBaHUS KOMIIETeHIIUI HA Pa3JIMYHBIX 3Tanax ux GgopMupoBaHus

Jrtan popMHUPOBaAHUS ®opmupyema Kputepun u nokasarejin OleHUBAHUA KOMIIeTeHM ®opMBbI KOHTPOJISA
KOMIIeTeHIMH (pa3/iesibl, TeMbI | 3HaTh: VMeTh: Borajiers: ccbopanOBaﬂmicna
AUCHUILINHBI) KOMIIeTeHIHS KOMIIeTeHIHi
1. Beeoenue OIIK-6 Bnusinue ropHoro npousBoacTBa | buITh 3agayaMu OXpaHbl Onpoc
ITK-5 Ha Ouocdepy 3emin, NPUHIMIIBI | OCBEAOMIICHHBIM B OKpY’KaroIlen
[K-21 OXpaHbl 3eMHOM MOBEPXHOCTH, BOIIPOCAX CTPOEHUS U | CPeIbl
o0ecrnieyeHus FKOJIOrMUeCKON COCTaBa 36MHOM KOPbI
0€30MMaCHOCTH MPH MPOBEICHUU | U €€ CTPYKTYPHBIX
TOpPHBIX padoT AJIEMEHTOB, 3HATh
OCHOBHBIE
re0J0rM4ecKue
MIPOLIECCHI, BUIBI
MIOJIE3HBIX
HCKOMAeMBbIX,
YCIIOBUS UX
3aJIeraHus,
0COOEHHOCTH
pa3BEIKH U Jp.
2. Hayunvie ocHo8bl uHdiCeHepHOl OIIK-6 [IpaBoBbie OcHOBBI, TpaBwia u | [Ipunumate pemenns | [IpaBoBbiMuU CobecenoBanue
9KO0N02UU [1K-5 HOPMBI TNIPUPOJOIOJIB30BAHNS U | C TAKUM PaCUyETOM, OCHOBaMHU,
[1K-21 9KOJIOTMYECKON  0€30MacHOCTH; | YTOOBI HE MPEBbIIATh | IPABUJIAMHU U
MIPUHLUIIBI " METO/BI | IPEAEIIBl BPEAHOIO HOpMaMu
paloHaIbHOIO BO3/ICICTBUS HA MPUPOIONOIB30BaH
MIPUPOAONOJIB30BaHNUS, IIPUPOJHYIO CpELYy. us u
MOHHUTOPHHTA OKpY>KaroIen AKOJIOTMUYECKOMN
Cpenpl, IKOJIOTHUECKOTO 0e3omacHOCTH
KOHTPOJSI U  3KOJOTHMYECKOTo
pucka
3. Bo3zoeiicmsue 20pPHO20 OIIK-6 OCHOBHbIE UICTOYHHUKH U BUJIBI [IpoBonuts pacuersl | HaBbikamu Omnpoc, npakTuyeckas
npou3e00cmea Ha ammocgepy [1K-5 3arpsi3HeHUs aTMocdepsl pu C MCNOJIb30BAaHUEM peleHus paboTbI
[1K-21 MIPOU3BOJICTBE TOPHBIX PadoT; HKCIEPUMEHTAIBHBIX | MPAKTHUYECKUX
o0I1IenHXEeHEPHbIE CIOCOOBI, U CIIPaBOYHBIX 3a1a4
CPEJCTBA CHUKEHUS JTAHHBIX




Jdran (popMUpPOBaAHUSA dopmupyema Kpurepun u nokaszarejin onieHMBAHUS KOMIIETEH U DopMbI KOHTPOJIA

KOMIIeTeHIMH (pa3aeiibl, TeMbI A chopmMuUpoOBaHHOCTH
(p ’ 3HaTh: YMmers: Biaagern: hopmup .
AU CHMILITHHDI) KOMIIeTEHIUA KOMIIeTeHIHi

3aIbUICHHOCTH U
3ara30BaHHOCTU aTMOC(epsl Ha
TOPHBIX NPEAIPUATUAX

4. [Topnoe npou3800Cmeo u OIIK-6 OCHOBHbBIE HaIlpaBJICHUS 10 [IpoBoauTh pacuersl | Metogamu ounctku | Onpoc, mpakTudecKas
600HbIIL baccelin [K-5 MPEAYNPEKACHUIO 3arPSI3HEHUST | C UCIIOJIb30BaHUEM CTOYHBIX BOJI paboTsl
[1K-21 MIPUPOIHBIX BOJ NP BEJACHUU AKCIIEPUMEHTAJIbHBIX | TOPHBIX
TOPHBIX padoOT U CIIPaBOYHBIX PETPUATHIA
JAHHBIX
5. Hzmenenue 3eMHOU OIIK-6 Cxemy obpa3oBaHus ITpoBoauts pacuersl | MeTozbl Omnpoc, npakTuyeckas
nosepxHocmu U Heop  Om [1K-5 TEXHOT€HHBIX MaCCUBOB, C UCMOJIb30BaHHEM WHKXCHEPHOM paboTta
2OPHBIX NPeONPUAMULL IK-21 OCHOBHBIE TTOJIOKEHUS 110 AKCIIEPUMEHTAIIBHBIX | 3aIUTHI IO
BBIOOPY ¥ 0OOCHOBAHUIO U CIPaBOYHBIX CHUKCHHIO
MEPOIPHUATHH 110 OXpaHe JTAHHBIX MacmTadoB
3eMEeNbHBIX, BOJHBIX U HapYIICHUN 3eMHOMN
MUHEPAITBHBIX PECYPCOB. MOBEPXHOCTHU TIPH
pa3paboTke
MECTOPOXKACHU;
WHKXCHEPHBIC

CHOCOOBI 3aLTUTHI
ot aedopmarmii
TOPHBIX IIOPOJ U

3eMHOM
IIOBEPXHOCTHU
6. Cucmemvl ouucmku o0mxo008 OIIK-6 OcHoBHBIC texHonorudeckue | [IpoBoaute pacuetsl | MeTonamu ananuza, | CobecenoBanue,
20PHO20 NPOU3BOOCMEBA I1K-5 MpOLECChl, MPUMEHAEMbIE Ha | C  HCIOJIb30BAHUEM | 3HAHUEM npakTryeckas pabora
[1K-21 NPEINPUATHAX JOKCIEPUMEHTAIBHBIX | 3aKOHOMEPHOCTEMN
I‘OpHOHpOMBIIHJ'IeHHOFO nu CHpaBOIIHBIX IIOBCACHUSA U
KOMIUIEKCA TIpU TepepaboTKe | TaHHBIX YIIPaBJICHUS
ITIOJIC3HBIX HNCKOIIACMBbIX 158 CBOIZCTB&MI/I
9KOJIOTHYECKHE pOoOIEMBI, TOPHBIX ITOPOJL

CBsI3aHHBIE C paboTOi OOBEKTOB nepepaboTKu




Jdran (popMUpPOBaAHUSA dopmupyema Kpurepun u nokaszarejin onieHMBAHUS KOMIIETEH U DopMbI KOHTPOJIA
KOMIIeTeHUM (pa3/ielibl, TeMbI | SY— VMeTh: Baazers: c¢0pMHp0BaHH2¢TH
AUCHUILINHBI) KOMIIeTeHIHs KOMIIeTeHI Uil
MUHEPAITbHO-CHIPHEBOTO TBEPJIBIX MOJIE3HBIX
KOMILIeKCa HCKOIIaeMbIX.
Oxpana  Hedp u  3emHOU OIIK-6 MeponpusiTisi 10 CHIKEHHUIO | BeiOuparts u Hagbikamu CobecenoBanue,
nO8epXHOCMU npu [1K-5 MacIITaboB HApYyLIEHUIN paccUuTHIBATh pelieHus pedepar
cmpoumenscmee u [1K-21 MOBEPXHOCTH B TOPHOM Jelie. | OCHOBHBIC MPAKTUYECKIX
IKCnIyamayuu NOO03eMHbIX PexynpTUBanMss ~ HapyIICHHBIX | TEXHOJIOTUYECKUE 3a1au
COOPYIHCEHUU, WLAXM, Kapbepos 3eMenb. MeTonbl WCCIIEOBaHUS | ITapaMeTphl
KAueCTBEHHBIX  XapakKTEPUCTUK | 3PPEKTUBHOTO U
MMOBEPXHOCTH, TTOYB, TIOPOJ. HKOJIOTHYECKU
6e301macHOro
IIPOU3BOJICTBA padboOT
1o nepepadoTke u
o0oramieH1o
MHUHEPAJIbHOTO CHIPbS
Ha OCHOBE 3HAHUU
MIPUHIIUIIOB
MPOEKTHPOBAHUS
TEXHOJIOTUIECKUAX
CXEM FOpHOTO
MIPOM3BOJICTBA U
BbIOOpa OCHOBHOTO U
BCIIOMOTATEIFHOTO
000pyIOBaHUSAX
Oxpana ammocgeprozo OIIK-6 MeponpusitTust 10 CHIKEHUIO | BeiOupats u Hasbixamu CobecenoBanue,
6030YXa, BO30VWIHOU  Cpeobl, IK-5 YPOBHS BBIOPOCOB B arMoc(depy. | pacCUMTHIBATh perieHus MPE3CHTAIIHS
HOBEPXHOCHBIX U HOO3EMHbIX [1K-21 Mertonbt OIIpeJIeJIEHUs] | OCHOBHBIE MPAKTUYECKUX
600 Ka4yeCTBEHHBIX MoKa3aTesiel | TeXHOJIOTUIECKHe 3amad
BO3/yXa, KOHTPOJIBHO- | TapaMeTphl
M3MepuTeNbHas anmnaparypa i | 3pQpeKTUBHOTO U
ITHX neneil. MeponpusiTvsi, | SKOJIOTHYECKU




Jdran (popMUpPOBaAHUSA dopmupyema Kpurepun u nokaszarejin onieHMBAHUS KOMIIETEH U DopMbI KOHTPOJIA
KOMIleTeHIIUH (pPa3/esibl, TeMbI | copmupoBaHHOCTH
(p ’ 3HaTh: YMmers: Biaagern: hopmup .
AUCHUILINHBI) KOMIIeTeHIHs KOMIIeTeHI Uil
CHIDKAOIIME WM YCTPAHSIONINE | 0€30IIaCHOTO

JIOKaJIbHbIE 3arpsi3HEHUS
atMocepsl TIpU BCEX BHUIAX
TOPHBIX PpabOT H  CMEKHBIX
MIPOU3BO/ICTB.

Metobt OTIpEeICIICHUS
MmapaMeTpoB  KadecTBa  BOJIBI,

KOHTPOJIbHO-U3MEPUTEIIbHAS
ammaparypa Uil 3THUX LEle.
Hcrounuku 3arpsi3HEHUs: BOAbI B
ropHOM Jene. Meponpusarus 1o
CHUKEHUIO YPOBHS 3arps3HEHUs
B TOpPHOM nCJI€ M CMCIKHBIX
IIPOU3BOJICTBAX, OCHOBBI
BOJIHOTO 3aKOHOJIaTEIbCTBA.

IPOM3BOJICTBA padoT
1o nepepadoTKe u
o0orameHuro
MHUHEPAILHOTO CHIPhS
Ha OCHOBE 3HAHHI
HPUHIUITOB
MPOCKTHUPOBAHUS
TEXHOJIOTUIECKUX
CXEM TOpHOTO
IPOM3BOJICTBA U
BbIOOpa OCHOBHOTO U
BCIIOMOTATEIILHOTO
o0opynoBaHus




Kpurtepuu u mkajiabl oleHUBaAHUSA

1. Omnpoc, codecenoBanue
[TporeHT npaBUIIBHBIX OTBETOB o 60 60-80 81-100
KonnyecTBo 6amios 1 1.5 2

2. BrinoJiHeHHe NpaKTUYeCKO# padoThI

5 0a/utoB BBICTABIIIETCS, CTYACHT BBINOJIHWI ITOJIHOCTBIO BCE 3a/JlaHUS YKa3aHHBIC B
MPAKTUYECKON paboTe U MOXKET apryMEHTUPOBAHO MOSICHUTH XOJI CBOCTO PEIICHHUS.

3 Oajuta BBICTABIIAETCS, €CIU CTYJICHT BBIMOJIHWI HE MeHee 85 % 3alaHMil yKa3aHHBIX B
MPAKTUIECKON paboTe, M MOXKET apryMEHTHPOBAHO MOSICHATD XOJ CBOETO PEIICHUS U YKa3aTh.

1 Oamn BbICTaBISIETCS, €CIU CTyIeHT pemuia He MeHee 50% 3amaHuil yKa3aHHBIX B
MPAKTUYECKON paboTe, U MOXKET apryMEHTHPOBAHO MOSICHUTH XOJI CBOETO PEIICHHS.

(0 GaysIOB BBICTABIISCTCS, €CIIM CTYACHT HE MOXKET apryMEHTHPOBAHHO MOSICHUTH XOJI CBOETO
penieHusl.

B ciygae ecnu cpoku cnauu paboT IPEBBIIICHbI, KOTUYECTBO 0ayioB cokpamiaercs Ha 50%.

3. IIpe3enTanus (BbICTYIUICHHE C TIPE3CHTALIEH )

MakcumaJjbHoOe

CTpyKTYypa npe3eHTannmn
PYKTypa np 1 KOJHYeCTBO 0A/JIOB

Conep:xkanue

CdopmyarpoBaHa Lelb paboThI 0,5
IToHsTHBI 33129 ¥ X0J] pabOTHI 1
Wudopmanus n3in0xKeHa IoJIHO U YETKO 05
WnmocTpanuu yenauBaroT 3G (GEKT BOCIPUATHS TEKCTOBOK YaCTH 0,5
nHpOpMaIU

Crenanbl BBIBOJIBI 0,5

Od¢opmiieHue npe3eHTAMHA

Enunblii ctuib opopmienust 05
Tekct serko unraercs, GOH COYETAETCS C TEKCTOM M IpaduKoif 05
Bce napamerps! mpudra Xxopouio nogodpansl, pasmep mpudra 0,5
ONITUMAJILHBIN M OIMHAKOBBIN HA BCEX ClIaliIax

KitoueBble €10Ba B TEKCTE BBLICICHbI 05

dddexT npeseHTanNH

OO1u1ee BreyaTiIeHUe OT MPOCMOTpPaA MPE3EHTALUH 5

MakcuMaJbHOe KOJINYECTBO 0aJ1J1I0B 10

OxoHYaTeJILHAS OICHKA:

4. Kpurepun ouneHkH NoaroToBKH pedepara v npe3eHTanuu
BaJbl XapaKTepUCTHKHU OTBETA CTYIeHTa
7 — CTYJIEHT INTyOOKO U BCECTOPOHHE YCBOMJI MPoOIeMy;

— YBEPCHHO, JIOTHYHO, ITOCJIICA0BATCIIBHO U I'PaMOTHO €r0 U3J1aracrt,

— OllupadCb Ha 3HAHHUA OCHOBHOM M JOIIOJHHUTEILHOI JINTCPATYPBHI,
TECHO IMPUBA3BIBACT YCBOCHHBIC HAYYHBIC IIOJIOXKCHUA C HpaKTH‘IeCKOﬁ
ACATCIbHOCTBIO,




— yMeJI0 000CHOBBIBAET M ApTYMEHTHPYET BBIABUTAEMbIC UM HJICH;
— JIeJaeT BBIBOJBI U 0000IICHHS;
— CBOOOIHO BJIaJ€ET MOHATUIMHU

5.6 — CTYJIEHT TBEPJIO0 YCBOUJI TEMY, TPAMOTHO U IO CYIIECTBY U3JIaraer ee,
OMHPAsICh HA 3HAHUS OCHOBHOM JIUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAET YCBOSHHBIC 3HAHUS C MMPAKTUYECKON JIEATEIbHOCTHIO;

— apryMEHTUPYET HAYYHbBIC TIOJIOKEHUS;

— JleJIaeT BBIBOALI U 000OIICHHS;

— BIIaJCET CUCTEMOI OCHOBHBIX IMOHSATHUIH

4.2 — TE€Ma pacKpbiTa HEJAOCTATOYHO YETKO U TMOJIHO, TO €CTh CTYJEHT
OCBOMJI TPOOJIEMyY, TIO CYIIECTBY M3JIaraeT €e, OMUPasiCh Ha 3HAHUS TOJBKO
OCHOBHOM JIUTEPATYPHI;

— JIOMYCKaeT HECYNIECTBEHHBIC OMMOKN U HETOYHOCTH,

— HCIBITHIBACT 3aTPYAHEHHUS B IPAKTUYECKOM MPUMEHEHUH 3HAHUI;

— cnabo apryMeHTHUPYeT HayIHbIC TIOJIOKEHUS;

— 3aTpynHsaercs B (GOpMyIHPOBAaHUH BHIBOJOB U 0000IIEHUIA;

— YacTHYHO BIIAJICET CUCTEMOM MOHATHH

2.8 — CTYJAEHT HE YCBOWJI 3HAYUTEIIbHOIN YacTH MPOOIEMBbL;

— JIOMyCKaeT  CYNISCTBCHHBIC OIMMMOKM HM  HETOYHOCTH  TIpHU
PaccMOTPEHHH €€;

— WCHBITHIBAET TPYJHOCTH B IPAKTUYECKOM MIPUMEHEHUHN 3HAHUIA;

— HE MOXXET apryMEHTHUPOBATh HAyUHBIE MMOJIOKECHHUS,

— He GopMyIHPYET BHIBOJOB U 00OOIICHUH;

— HE BIIaJIeeT NOHSITUIHBIM alapaToM

Tunoevle KonmponwvHble 3a0aHUA U MemoouuecKue Mamepuaisl, Onpedensouiue
npouedypvl OUEHUBAHUA 3HAHUI, YMEHUIl, HAGLIKOE U (U1U) Oonvima OeamenbHOCHmU,
Xapakmepusylowux Imansl (Qopmupoeanus KOMHEMEHUUNl 6 npouecce 0CE0eHUs
obpazoeamenvHoll NPOPaAMMblL

1) TunoBbie BONPOCHI K ONPOCY
1. /lamv onpeodenenue sxono2uteckomy MOHUMOPUHS).
OTBeT: DKOJIOTHYECKHI MOHUTOPHHT BKIIFOUAET B c€0sl CIEYIOIINE KOMIOHEHTHI:
* MOHUTOPUHT UCTOYHMUKOB TEXHOTEHHOTO BO3JICUCTBHS Ha OKPYKAIOIIYIO CPENY;
* MOHUTOPUHT 3arpsA3HEHUS OTAEIbHBIX KOMIIOHEHTOB OKPY>KAIOIIEH NPUPOAHON CPEMBL;
* COLMATIbHO-TUTUEHUYECKUI MOHUTOPHHT
» obecrnieueHue co3fAaHuss M (YHKIIMOHUPOBAHUS SKOJOTHYECKHX HH(GOPMAIMOHHBIX
CHUCTEM.
3aauaMy MOHUTOPHUHTA SBJISIFOTCS:
*OIEepaTUBHBIN KOHTPOJTb YHEPTOIKOIOTHIECKOTO, COLIMAJIBHOTO, MEINKO-
OMOJIOTUYECKOTO COCTOSHUS CPE/Ibl HA PA3IMYHBIX YPOBHSX;
*cOOp W XpaHEHHE OOBEKTHBHOM WH(GOPMAIIMM O COCTOSHHH OKPYXAIOIIEH CpeIbl,
310POBBSI HACEICHUS;
*(¢hopMHUpOBaHUE TEKYIIEH KAPTUHBI COCTOSTHUS OKPY>KAIOIIEH CPEeIbI;
*BBISIBIICHHE (PAKTOPOB DJKOJIOTUYECKOTO HEONAromoiaydusi peruoHa, B TOM YHCIE
HMCTOYHUKOB HETaTUBHOTO BO3/ICHCTBHS HA OKPYKAIOIIYIO CPEY U 3JJ0POBbE YEIOBEKA;
*IIOJITOTOBKa MH(pOpPMAIUU, HEOOXOAUMOMN Al NMPUHSATUSA YIPABICHUYECKHX pPEIICHUH,
COOTBETCTBYIOIIUX SKOJOTMUYECKONH 0OCTAaHOBKE;
*BBIPa00TKA YIIPABISIFONIETO BO3JCHCTBHUS, HAMPABICHHOTO HAa YITYYIIEHHWE COCTOSHUS
OKPY’KaIOIIEeH Cpe/bl, C MCIOJB30BAHUEM CHCTEMBI MOACPKKH MPHUHATHS PEIICHUS U
aHaJIM3a CTENEHU PUCKA.



DKOJOTUYECKU MOHUTOPUHT TIPEIyCMaTpPHBAeT HE TOJIBKO KOHTPOJIb COCTOSHUS
OKpYXKarollel Cpelbl U 3I0pOBbsl HAceNeHUs, HO U BO3MOXHOCTh aKTUBHOTO BO3JEWUCTBUS Ha
cuTyanuio. B cucreMe 3KOIOrHYecKOro MOHHUTOPUHTA CYHIECTBYET BO3MOXKHOCTH YIPABJICHUS
MCTOYHUKAMU 3arpsi3HEHUS] HAa OCHOBAaHUHU pPE3yJbTAaTOB MAaTEMaTUYECKOTO MOJEIUPOBAHUS
MIPOMBINIJICHHBIX 00BEKTOB, KOTOPOE BKIIFOUAET JIBA YPOBHSI.

Ilepsowiti  ypogens  O0ecrieUMBaeT JIeTAIbHOE MOJEIMPOBAHUE TEXHOJIOTHMYECKUX
MPOILIECCOB C YYETOM BJMSHHUS OTIEIbHBIX MapaMETPOB 3THUX MPOLECCOB HA OKPYXKAIOIIYIO
cpeny.

Bmopoiui yposens wmaTeMaTHYECKOTO MOJECIMPOBAHMS O00ECIIEUMBACT SKBUBAJICHTHOE
MOJIeJIMPOBAaHUE Ha OCHOBE OOIIMX MOKa3aTesiel paboThl MPOMBIIIJICHHBIX 00BEKTOB U CTEIIEHU
WX BO3JCHCTBHS Ha OKPYXAIIYIO Cpeay. OKBUBAJICHTHBIE MOJCITH HEOOXOIUMBI IS
OMEepPaTUBHOTO MPOTHO3UPOBAHMS IKOJIOTUYECKON OOCTAaHOBKHU U OIpENeleHUs pa3Mmepa 3aTpaT
Ha YMEHBIICHUE KOJIMYECTBA BPEIHBIX BHIOPOCOB B OKPYKAIOIIYIO CPEy.

2. OcHogHble HanpasieHUs UCNOIb308AHUSL OMX0008 20PHO20 NPOU3BOOCMEA.

OtBer: B mnepByio oudepenp OTXOJBI CTAparOTCS HMCIOJIB30BAaTh HA CaMOM MPEANPUSTHH, IS
coOCTBEeHHBIX HYX[J. [IpuMeHeHHe HaxoIAT Kak HeAPOOJeHbIe BCKPBIIIHBIE MOPOJbI
(HemocpenCcTBeHHO W3 3a00s), Tak B APOOJIICHHBIE Ha KaphepHBIX JPOOMIKax (BO3MOXKHO
nonpabnuBanue Ha JApoOuinkax obOorarurenbHor ¢adpuku). Cyxue (Jexanable) XBOCTHI
oborameHus] UCTIOIB3YIOTCS IS TEX K€ IeJIeH, 9TO U APOOJICHBIC CKABLHBIC MOPOIBI; MOKPHIC
(Tekyliye) XBOCTBHI MO TPyOOMpOBOJAaM HAIpPaBISIIOT B | MyCcTOTHl WIAXT U B pPa3IdYHbIC
HaMBIBHBIE COOPYKEHUS.

I'enepanbHbIM HampaBieHHMEM B~ O0JAacTU CO3AAHMSI MAaJOOTXOAHBIX TEXHOJOTHMA
OTKPBITBIX TOPHBIX Pa0OTy SBISETCS pa3MENICHHE OCHOBHBIX OTXOJIOB — BCKPBIITHBIX MOPOJ — B
BbIPa0OTaHHOM MPOCTpPaHCTBE Kapbepa. [Ipu 3ToM BO3MOKHA X HEOJTHOKPATHAs MIEperpy3Ka.

3. [lepeuucaums ucuepnaemvie pecypcoi 3emau?
OrtBet: Ilpupoansie pecypcbl — 3TO T€ CPEIACTBA CYIIECTBOBAHHUS YEIOBEUYECKOIO OOIIECTBa,
KOTOpbIE HMEIOTCS B MPHUPOJE HE3aBUCUMO OT YEJIOBEKa WM BOCCO3JIaHbI, MPUYMHOKEHBI
MPUPOJIOH MPHU €ro cofecTBur. To €CTh ATO ChIPHE IS MPOMBIIUIEHHOCTH, HE()Th, KAMEHHBIN
YTOJIb U SHEPTETUKH, a TAKKE U TTOCAKEHHBIHN JieC U XJ1e0, BHIPAIIEHHBIN YeJIOBEKOM B IOJIE.

[Ipupoansie pecypchl MPEACTaBISAOT OO0 4YacTh BCEH COBOKYITHOCTU MPHPOAHBIX
YCJIOBHM CYIIECTBOBAHUS YEJIOBEUECTBA M BAXKHEHIIIMX 3JIEMEHTOB MPUPOBI (BUIBI BEIIECTBA U
DHEPIUN).

[IpupoaHbie pecypchl MOKHO KJIACCH(DHUIIMPOBATH C Pa3HbIX TOYEK 3peHus. J{Js 3amuThl
OKpPY’KaloIlle cpeibl BAXKHEE BCETO CTENEHb X UCTOLIUMOCTH.

C oTOM TOYKM 3pEeHHUsS TPHUPOJHBIE PECYPChl MPHUHATO MAEIUTh HAa HCUEpIaeMble U
Heucueprnaemble.

K ucueprniaemMpiM OTHOCSTCS HEBO30OHOBHMBIE U BO30OHOBUMBIE pecypchl. Mcuepnaembie
HEBO300HOBUMBIE - BCE MOJIE3HBIE MCKOMaeMble HEp 3€MHOUM KOPBI, B MPOIECCE IKCILTyaTalluu
BBIPA0ATHIBAIOTCS M HUCTOMIAIOTCSA. VX 3amackl orpaHWYeHBl W 3alIMINATh UX MOXHO, TOJBKO
UCIIOJIb3Ysl 9KOHOMHO.

Hcuepnaembie BO30OHOBUMBIE PECYPChl — PACTUTEIBHOCTH, JKMUBOTHBIM MHp, MOYBA —
MOCTOSIHHO OOHOBIIAIIOTCA B MPOIECCE MX HCIONb30BaHUSA. Bpemsi OOHOBIEHUS pa3IUYHO,
HarpuMep, JUIsi BO30OHOBJIEHWS HAPYHIEHHBIX XO3SHUCTBEHHOW JCSATEIHHOCTHIO TIOYB
(pexynbTUBalUS 3€Mellb, BOCCTAHOBJIEHHME IIOYBBI TYHIpP TMpPH HAPYIIEHUSX OYpPOBBHIMU
yCTaHOBKaMH, M0ObIYe HE(TH, CTPOUTETHCTBE JOPOT M T. I.) TpeOyroTcs cOTHHU JyeT. OaHaKo
Ype3MEepPHOE HCIIOIH30BAHUE MOXKET MIPUBECTH K TOMY, YTO BO3OOHOBUMEBIE PECYPCHI CTAHOBSITCS
HEBO300HOBHUMBIMU: Jieca, BRIpyOJIeHHbIe B Micmanuu, He BOCCTAaHOBWINCH, U CTPaHA W3 JIECHOU
cTana mnoxynycTeiHHOW. CreluiepoBa KOpoOBa WU JIOOOW JIpYroil YHUYTOKEHHBIM BUJ
KUBOTHOTO YK€ HE BOBHHKHET Ha 3emJie.

HekoTopsie pecypchl 3aTpyJHUTENFHO OTHECTH K TOW WJIM MHOU rpymme. Hampuwmep, B
Mockse, B KomomeHCKOM, pacTyT mocieaHue MEeCTHCOTIeTHHE ayObl. Kak Bcskoe nepeBo, OHU
BO300OHOBHMBI, HO C TOYKH 3pEHUS JJIUTEIBHOCTH YEJIOBEUECKOM JKM3HH J3TO YyXKe



HEBO300HOBUMBIN pecypc, Belb OHU MEPEKMUIH UCTOPUI0O MOCKOBCKOro rocyaapcTBa oT VBaHa
Kanutel 1o Hamux aHed. A aMEpUKAHCKHE CEKBOWM, KOTOpPbIE CTapuie APEBHETPEUYECKOM,
PUMCKOH U JJa’ke eTUNETCKOM KYJIbTYphI, TEM 00JIe€ HEellb3si CAUTAaTh BO3OOHOBHUMBIMH.

ITouBa oOpa3yercsi ThICAYENETHSIMH, HO MOXKET OBITh CO3JaHa C IIOMOIIBIO YEJIOBEKa
3HAYMTENILHO CKopee. Takue pecypcehl, 3aHMMaroue NPpOMEKYTOYHOE MOJI0KEHHUE, IIPEITI0KEHO
Ha3bIBaTh OTHOCUTEIBHO BO30OHOBUMBIMH.

2) Ilpumepsbl NPaKTHYECKUX PadOT
IIpakTnueckas padora Nel
PACYET KOJIMYECTBA IIbIJIX TTPU BYPOBBIX PABOTAX U
I'A3OIBIVIEBBIX BBIBPOCOB ITPU B3PBIBHBIX PABOTAX
1. TeopeTuyeckasi 4acThb
Bypenue B3pBIBHBIX CKBOXKWH NpPU yJAIEHUH OypOBOH MEIIOYM CHKAaThIM BO3AYXOM
00yCJI0BIMBAET UHTEHCUBHOE BbleNIeHHE NMbUIM. KOoIn4ecTBO TBEpAbIX YaCTHULI, BBIICISIOLIMXCS
npu pabore OYpOBBIX CTAaHKOB, OCHAIICHHBIX CHCTEMaMH IMbUICYJIaBIUBAHUS, OMPEACIISETCS 110
dbopmyie
M =0,785dv, p-T(1-7),m/ 200 1)
rae d - auameTp OypOBBIX CKBaXKHH, M; Vs - CKOPOCTh OYpEeHHUs, M/4; p - IJIOTHOCTh OYPHMBIX
TOPHBIX TIOPO, T/M°, T - FO0BOE KOJIMYECTBO PAbOUNX YaCOB CTAHKA, U/TON; 1 - S3bPEKTHBHOCTD
CPE/CTB IbLICYIAaBINUBAHUS, B 10JISX.
Jnis pacyera HOPMATHBOB IPENENBHO JIOMMYCTUMBIX BBIOPOCOB Macca TBEPHABIX YaCTHII
(r/c) ompenensiercs 1o Gpopmyie:
M, =0,785d%v, p-(1-7)-10°/36,2/ ¢ (2)
OpHEeHTHPOBOYHO pacyeT KOJWYECTBA BPEAHBIX BEIIECTB KaK TBEPABIX, TaK H

ra3oo0pa3HbIX (OKCHJ YIIIepoJa, OKHCIBI a30Ta M Jp.), BbIOpachIBa€MbBIX C IMbLIEra30BbIM
00J1aKoM 3a Mpezesibl Kapbepa Mpu NPOU3BOACTBE OJHOI0 B3phIBa IPOU3BOAUTCS 1O hopmyie:

Mgzk-qjd-A-(l—n/),m 3

rae K - Oe3pa3mepHblil KOI(GGUIMEHT, YYUTHIBAIONIMNA TPABUTALIMOHHOE OCEIaHUE BPEIHBIX
BEIIIECTB B IpeJenax Kapbepa (s TBepAbIX YacTUll npuHuMaercs paBHbM 0,16, 1is razos 1,0);

0, - YIENbHOE BbIIEICHHE BPEIHBIX BeleCTB Npu B3pbise 1 T BB, T/T; A - KomuuecTBO

B3opBaHHOoro BB, T; ;1/- kodhdunmeHT >()PEeKTUBHOCTH  MBUIETa30MOAABICHUS, B OJAX
€IMHUIIBI, KOTOPBIH OMpeNesieTcss CIeAYIONMM 00pa3oM: TpH THAPO3a0oiKke 71/= 0,6 nmns
TBEP/ABIX YaCTHUI] U ;7/: 0,85 nans ra3oB; sl OOBOJAHEHHBIX CKBAKHH ;7/: 0,5 mns TBepABIX
YaCTHII.

VY aenbHas SMUCCHS BPEIHBIX BEIIECTB MPHU pacxojie rpammonnTta 79/21 B konnyectse 0,5

Kkr/m® (95, = 0,006 1/T ) ymenbmaercsa a0 0,001 1/t mpu pacxone BB ot 0,8 mo 1,0 kr/mM® u

yBenuuuBasch 10 0,04 T/T npu pacxone B3pbIBYATHIX BemecTs 0,2 Kkr/m®,

3HauuTeNbHbIE BBIJCIECHUS NBUIM MPOMCXOAAT IPU BBIpE3KE KaMHS M3 MaccuBa Ha
Kapbepax nuibHOro kamus. Ilpu pabote kamMHepe3HbIX MalluH WTHIO conepxkut a0 40-45% no
macce yacTtul] pazmepoM 100 MxM u mMeHee u cogepxuT oT 3 10 10% cBOOOAHON IBYOKHCH
kpemuus. [Teis comepxut no 80-90% wactur pasmepoM MeHee S MkM, B ToM uncie 40-60%
gactuyek MmeHee 2 MKM. CopepkaHue CBOOOTHON JBYOKHCH KPEMHHSI B BUTAIONMICH MBUIHA
cocrasiseT 3-3,5%.

2. 3apanue

[Tpu ucnonb30BaHUM TEXHOJIOTUM OTKPBITBIX TOPHBIX padoT:

1) Onpenenuth KOJIMYECTBO IMbUIM, BBIENSIONIEECS HpU paboTe OypOBBIX CTAaHKOB,
OCHAIIIEHHBIX CUCTEMaMHU IIbLICYIaBIUBAHMUS.



2) PaccunTaTh KOJMYECTBO BPEAHBIX BEIIECTB (TBEpIbIE YaCTHUIbl, OKCHJ YIJepoja,
OKHCIIBI a30Ta), BBIOPACHIBAEMBIX C TIBUIETA30BBIM OOJIAKOM 3a Tpeaenbl Kapbepa Ipu
MIPOU3BOJICTBE OJTHOTO B3PHIBA.

JlanHble a7 pacueTa OIpeneiauTh B COOTBeTcTBMM ¢ Tabnuued 1. Homep Bapuanta
OnpeieNsieT IPerno/1aBaTeb.

Tabnuna 1 — Jlanusle ns pacuera
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1 100 1,0 2,2 2400 0,8 1 0,5 120
2 100 1,1 2,3 2400 0,82 1 0,6 160
3 150 1,2 2,4 2400 0,84 1 0,7 180
4 150 1,3 2,5 2400 0,86 1 0,8 200
5 100 1,4 2,6 2400 0,88 1 0,9 220
6 100 1,1 2,2 2400 0,8 0,16 0,5 120
7 150 1,2 2,3 2400 0,82 0,16 0,6 160
8 100 1,3 2,4 2400 0,84 0,16 0,7 180
9 100 1,4 2,5 2400 0,86 0,16 0,8 200
10 150 1,5 2,6 2400 0,88 0,16 0,9 220

IIpakTnyeckas padora Ne2
PACYET BBIBPOCA B ATMOC®EPY B YCJIIOBUAX I'OPHO-
OBOI'ATUTEJIBHOT'O KOMBHUHATA

1. Teoperuueckas 4acTh

W3BecTHO, uYTO 000N paboTaromMii TOPHO-O0OTaTUTENBHBIH KOMOWHAT HAHOCHUT
OOJIBIIION YpOH OKpYXKaloIIeH cpene. 3arps3HseTcs HE TOJBKO TUIPO- M JuTocdepa, HO U
atMocdepa, mpuaeM aTMochepHBIi BO3ayX 3arpsA3HsIeTcs Kak XUMUYECKUMH BBIOpOCAMH, TaK U
MBUTBIO. 3arpsi3HEHHE aTMOC(epbl 00YCIOBIMBACTCS CIACAYIOMUMHE TPOIIECCAMU: pa3pyIICHUEM
HOpOJbl; TBUIGHHEM W BBIJENEHHEM Ta3000pa3HbIX MPOJYKTOB C OTBAJOB (XBOCTOB
oOoraimeHus); TPAHCHOPTHPOBKOW TOPOJBI UM JIBIDKEHHEM TPAHCIOPTHBIX CPEACTB U
oOopynoBanusi. Kpome Toro, mpeampusTUs TOPHOW MPOMBIIIJIEHHOCTH TMOCTABISAIOT
NOTPEOUTENSIM  3arpsiI3HEHHOE ChIphEe  (HAIpUMeEp, Yroyib, CIAHIBl ¥ He(Th C BBICOKUM
COJICpKAHUEM CEepbl, PYyIbl C BPEIHBIMH TPHUMECSIMH), UCIOJIb30BAHHE, KOTOPOIO HAHOCHT
cepre3Hblil ypoH atMmochepe. B cBs3u ¢ atum, Hanpumep, B CILIA mpennmokeHa TeXHOIOTHUS
nepepaboTku Oyporo yriis B MOPOLIOK (pa3Mep dacTHIl Hopsiaka 4 MKM), NPaKTHUECKH
CBOOOJHBI OT BCEX MHHEPAJbHBIX mNpuMeceil. CrenuanuctaMd MEMOPHAIBHOTO HHCTHUTYTA
BarTana npeuioskeH SKOHOMUYHBIM CIIOCOO CKUTaHHs TOIUIMBA C BHICOKUM COJIEPYKAHHEM CEphl
(3 — 5 %), mo3BonsronMii M30ex)arh 3arpssHeHuss atmocdepsl. IIpu 3TOM crocobe mepen
yrnoTpebIeHHEeM TOIJIMBA CEPY BBILIENAYMBAIOT PACTBOPOM KaycTHUecKoi coabl. [Ipu sTom




YAANSIOTCS W HEOOJNbIIME KOJMYECTBA MOTCHIMAIbHO OMACHBIX COSAMHECHUN Oepuiuins,
MBIIIbSIKA U KPEMHHUS.

Bri3piBaeMoe 4YeNOBEUECKOW JIEATEIBHOCThIO 3arpsizHeHue armocdepbr Ha 90 %
npeacraBieHo razamu W Ha 10 % — a’po3osisiMH.  OTH  HUCTOYHHUKU  3arpsA3HCHMS
CKOHIICHTPUPOBAHBI B OTACIHHBIX POMBIIUICHHBIX PailoHAX, B OCHOBHOM TOPHO-T0OBIBAIOIINX
U TOPHO-OOOTaTUTENIBHBIX pEruoHax. MacmrTaldbl JIOKaJIbHBIX 3arps3HEeHUN aTMochepbl
ra3o00pa3HbIMA MPOAYKTAMU U a3pPO30JIIMU 3aBHCAT OT MACChI MOCTYIAIONIUX B BO3IYIIHYIO
cpeny 3arpsi3HUTENEH, UX (PU3NYECKHX U XUMHUYECKHX CBOMCTB, PEKHMOB BBHIOPOCOB, a TaKKe
METEOPOJIOTHUYECKUX YCIOBUI U Tonorpaduu MecTHOCTH. Tak, 3arpsi3HEHUs B BO3AYIIHON cpefie
pacupenensoTcs CaeayrImM oopa3om: Hag okeanamu — 0,1 %, Hax CENbCKOM MECTHOCTHIO — 1
%, Hax ropogamu — 12, %, HaJl IPOMBIIUICHHBIME paiionamu — 86 %.

B ocHoBe mnpakTHueckoi pabOTHI JIGKUT HCCIEAOBAaHUE 3arps3HCHHH B pe3yJbTare
nesTenbHOCTH JlebennHckoro ropao-odoratutebHoro komounara (JI'OKa), koTopslit siBisieTcst
caMbIM OOJIBIITUM HE TOJIbKO Ha Kypckoi MarHMTHOM aHOMaJIMK, HO U BO Beer Poccun.

Ilenvtio pabomwr sBisseTcs OOYYCHHE CTYACHTOB METOJIMKE pacdera BBIOPOCOB B
atMocdepy ¢ Y4ETOM KOMILJIEKCHOTO 3arps3HEHUsI OT BCEX BUIOB padoT, mpoBoauMbix Ha ['OKe,
YMECHHIO OCYIIECTBIISATh KOMIUIGKCHYIO OIICGHKY IOpaXeHUs arMocdepsl Mpu pazpaboTke
OTXOJIOB.

MeTtoauka pacuera

1. Paccumtarh KOJWMYECTBO TBUIM p, KOTOPOE CAYBaeTCa C IOBEPXHOCTHU

xBoctoxpanmnuia 'OKa B atmocepy B TedeHme CyTOK.

p=10°-S-W, 7, (1)
raie S — IUIoOmaab TOBEPXHOCTH XpaHwmmma; W.— yIenbHas CIyBaeMOCTh IBUIH, ) —
KOX((HUIIMEHT U3BJICUCHUS TOPHOT'O MACCHBA.

C 1enpl0 CHWKEHHUS TEXHOTEHHOTO BO3JEHCTBHS Ha arpolanamadT MbUIAIINAX TUIDKEH
XBOCTOXPAHWIHINA TPOBOJUTCS €ro OHMOJIOTHMYecKas PEKYJIbTHBAIMS WU TIOKPHITHE CIOEM
CyriauHKOB BbicoTOM 0,3 — 0,5 M.

Pacuer paccenBanus 3arps3HAIONIMX BEHIECTB B aTMOC(Epe OT KOHKPETHOTO MCTOYHUKA
MPOU3BOJAT JJS OLIEHKM €ro BIUSHHUS Ha OKPYXAIOU[ylo cpeay. BwiOpoc 3arps3HSIONIETO
BEII[ECTBA HE JJOJKEH MPEBBIMIATH MPEACIHHO JOMYCTUMYIO KOHIICHTPAIIHIO.

2. PaccumnthiBaeM BBIOpOC okcuaa yrieposa (yrapusiii raz) CO B atMocdepy Ha Kapbepe
I'OKa, xoraa HCTOUHUKOM BBIOpOCa SIBISIETCSI aBTOMOOUIIBHBINA TPAHCIIOPT.

IIpu pabGote nBUrarenst BHYTPEHHErO CropaHusi Ha XOJOCTOM XOJy B BO3AYyX
BeIOpaceiBaeTcs Q (Mi1) okcuaa yriepoa exxeMuHyTHO. Haiinem xonnentparmio CO B Kapbepe
IUIOMIAABI0 S, U BbICOTOM h crycTs Bpems t ¢ Havana pabOThI IBUraTellsl B yKa3aHHOM PEKUME:

Q-t
Ceo = son Mr/m’, (2)

=

3. PaccumtbiBaeM Harperblii BBIOPpOC M3 OJUHOYHOrO MCTOYHMKA (TpyOa Ha
oOoraTuTenbHOM (aOpuke) U OCHOBHBIE MapaMeTpbl PacCEMBAHUS 3arpsA3HSIOLIMX BEIIECTB B
atMocdepe.

3a mpenensHo gomyctumblii BeiOpoc (ITJJC) mpuHMMaOT BBIOPOC 3arps3HAIOLIETO
BElIEeCTBa, MPU KOTOPOM €ro mpusemHas KoHueHTpauus He npesbimaer I1JIK. B armocdepy
BBIOPACHIBAIOTCS TaKHE BpEIHBbIC BEIIECTBA, KaK 30Ja, JMOKCHJI Cepbl, OKCHIbl a30Ta M
YTJIEKUCIIBIN Ta3.

O0BeM Ta30BO3YIIHON CMECH
2
V= &4‘” , Me 3)



rae D — nuaMeTp ycThsl MCTOYHHKA BBIOPOCA; @ — CPEAHSISI CKOPOCTh Ta30BO3YIIHON CMECH U3
HMCTOYHHKA BBIOpOCa

4. MakcumapHas IMpu3€MHass KOHICHTpalusa BPCIAHBIX BCIICCTB CM JJIA BBI6pOC&

HArpeToi ra3o0BO3AYIIHON CMECH M3 OJMHOYHOTO MCTOYHHMKA C KPYIJIBIM YCThEM OMpEAesaeTCs
o popmyre:

A-M-F ‘m-n-p 3
C, = , MI/M 4)
Yoo H2v AT
rie A — kodp(duIUEeHT, 3aBUCAIIMNA OT TEMIepaTypHOH crparuduKauu arMocdepsl U

OIPEICTISIONINI  YCIIOBUS BEPTUKAILHOIO W TOPH3OHTAJIBHOTO pACCEMBAHUS BCIISCTB B
atMochepHOM Bo3Iyxe; M — KOTUYECTBO BPEIHOTO BEIIECTBA, BBIOPACKIBAEMOTO B aTMOCHEpY;
F — Oe3pa3mepHblii KOI(PPHUINUEHT, YIUTHIBAIOUIMNA CKOPOCTh OCEAAHUS BPEIAHBIX BEIICCTB B
atMoc(epHOM BO3ayXe; m, n, n — Oe3pa3MepHble KOI(DOUIMEHTDI, YIUTHIBAIOIIUE YCIOBHSI
BBIXOJ1a Ta30BO3/IYIIIHONW CMECH U3 YCThsl HCTOYHHUKA BbIOpOCa; H — BRICOTa HCTOYHMKOB BBIOpOCA
HaJl ypoBHEM 3emiid; AT — IpeBBIICHUE TEMIIEPATyphl BEIOpOCA Hajl TEMIIEpaTypoOit BO3Iyxa.
4.1 TpeBbIllIeHUE TEMITEPATYPhI BEIOpPOCA HAJl TEMIIEPATYPOil BO3ayXa
AT =T, -T,, (5)
rae T, - TemIepaTypa BhIOpachiBa€MOM ra30BO3AYIIHON CMecH; T, - TeMIeparypa

OKPY’KaIOIIETO BO3AYXa.
B pacdere mpuHuMaroTcs HauOojiee HeOarompusaTHbIC coueTanus; M u V, peanbHO
HAOJTIOTAIONITUECS TTPU IKCTUTYaTAUN TTPEIITPHUSTHS.
4.2 Onpenenenne 6e3pa3mMepHOro K03 GuiueHTa m:
1

m= :
0.67+0.1f +0.343f
rae f — Ge3pa3MepHbIii mapaMeTp

(6)

_10°-0*-D
H?.AT
5. OnacHocTb 3arpsi3HeHUs aTMOC(epbl JaHHBIMH BEILIECTBAMU
C
3=—M_ (7
IJIK

OnacHoOCTh 3arps3HEHMs] aTMOcC(epbl BpPEIHBIMU BELIECTBAMM IpPH OJaronpUsTHBIX
yCIOBUAX HE JOJbKHa npeBblmath 1, T.e. 3<1. B sTOM ciyyae omacHOCTb 3arpsi3HEHHS
aTMocdepbl BpeJHBIMH BEIIECTBAMH MPAaKTUYECKH OTCyTCTBYeT. Ecmu 3 >1, Torma omacHoCTh
3arpsA3HeHus aTMoc(epsl BPeTHBIM BEILIECTBOM COXpaHsIETCs.

6. Haiinem paccrostHMe s KaKIOTO BEIIECTBA, IPH KOTOPOM JOCTUTaeTcs dTa
MaKCcHUMasbHas IpU3eMHasi KOHIEHTpaLus:
X 5-F-K-H (8)
M - i)
4
rae K - Ge3pasmepHbiil K03 PULIMEHT, 3aBUCSIINI OT CKOPOCTH BbIX0J1a Ta30BO31YIIHON CMeCH

u3 ycThs V
K :7«/\_/m(1+0.28$/? . (9)

V., - CKOpOCTBh, OT KOTOPOH 3aBUCAT KOdhPuipieHTsr N U 77 (OepyTcs U3 Ta0IuUI):

V. =0.657 V'H—AT . (10)



7. OnacHasg ckopocTb BeTpa Ha 10 M OT ypOBHA 3e€MJIM, IPU KOTOPOH HMEET MECTO
HauOoJIblIIee 3HAaUEHUE TPU3EMHOIN KOHIICHTPALUU BPEIHbBIX BEIIECTB B aTMOC(EPHOM BO31yXe:

U=V, (1+0.12,/f),mec. (11)

3AJJAHHUE
Paccuntarh KOMTUYECTBO MBLTH, KOTOPOE CAyBaeTcsi B armocdepy ¢ noBepxaoctu 'OKa B

TE€YEHHUE CYTOK, OMAcCHBIA BBHIOPOC 3arps3HSIONIMX BEIIECTB B aTMOC(EpPY U OMACHYIO CKOPOCTh
BETpa IPU CIACTYIONINX YCIOBUSIX:

— IUIOIIAIh TOBEPXHOCTH XpaHuiuiia S = 1520 ra (rekrapsl mepeBeiuTe B MZ);

— W, = 0,003 kr/m’;

—7=01L

— miomams Kapbepa S, = 11 km?;

— Beicota h=H =450 m;

— ITJIK Ha BeIOpaceiBaemoe koiudectBo CO 3 MF/MS;

— ITIIK Ha BbIOpaceiBaeMoe KOIMUYECTBO 30716l 0.5 Mr/m;

— IIJIK Ha BbIOpackiBaemoe koauuectBo SO, 0.5 MF/M3;

— IIJIK na BeiOpaceiBaemoe koauuectBo NO, 0.085 MF/MS;

— Q =80 mu;

— B Kapbepe 0JJHOBpeMeHHO paboTtaeT 6ojee 50 eqnHUI] aBBTOMOOMILHOTO TPAHCIIOPTA,
— Jlnamerp ycTbs ucTOYHMKA BbiOpoca D = 1.5 wm;

— o =8 M/c;

— T, =130°C;

—- T, =22°C;

—n=1;

-n=1

— A =120;

— KonuuecTBo BpeHOro BELIECTBa, BrIOpackiBaeMoro B atmochepy M s
_ S0, _ 16 mr;

— CO — 12 w;

_NO, _ 4.8 mr;

— 30JI6I — 2.5 Mmr.

3) lIpe3eHTanuA: aJIrOPUTM U PEKOMEH/IALMHU 110 CO3aAHMIO NPe3eHTAlNU
Aneopumm cozoanus npezenmayuu
1 aTam — onpenenenye neau Npe3eHTalnu
2 3Tan — noipobHOe PACKpBITHE UH(OPMALIHH,
3 3Tan - OCHOBHBIE TE€3UCHI, BHIBOBI.
Crnenyet ucnonb3oBats 15-20 cnaiinos. [Ipu aTom:
- IEPBBIA clailg — TUTYJAbHBIN. [IpenHazHadeH 1id pa3MeleHnsl Ha3BaHUs TPE3CHTAlUU,
UMEHH JOKJIa4iKa U €ro KOHTaKTHOM MH(popMaIuuy;
- Ha BTOPOM cJiaiiie HeoOX0IMMO pa3MeCTUTh 1IeJIb U 3a7jaul IPE3EHTALINN;
- Ha [IOCJIEIHEM CIIaliIe pa3MELIAl0TCs BBIBOJBI I10 PEILICHHBIM 3a/1a4aM;
- BCE OCTAaBILIMECS CJIaliIbl UMEIOT HH(OPMATUBHBIN XapakTep.
OO6b14HO Mo/1a4a MHPOPMALIUU OCYIIECTBISIETCS M0 PELICHUIO OCTaBIEHHBIX 3a/1a4.
Pexomenoayuu no cozoanuto npezenmayuu:

1. YwurabGenbHOCTH (BUAMMOCTH M3 CAMBIX JATbHHUX YTOJKOB TOMEIICHUS M C PA3ITUIHBIX
YCTPOUCTB), TEKCT AOJKEH ObITh HaOpaH 24-30-biM mpudTOM.
2. TmarensHO CTPYKTYpUpOBaHHAs HH(DOpMAIus.



o oA

7.
8.

Hannyne KOpPOTKHMX M JIAKOHMYHBIX 3arojOBKOB, MapKUPOBAaHHBIX U HYMEPOBaHHBIX
CIIHCKOB.

Kaxxnomy momnoxeHuro (u1ee) HaJo OTBECTH OTACIbHBIN ad3ail.

['maBHYIO UIet0 HA/IO BBUIOXKUTH B IIEPBOM CTPOKE ad3aria.

Hcnonp3oBark Tabauunbie GopMbl IpeacTaBiIeHuss HHGOpMAIMK (JHarpaMMbl, CXEMBI)
U WULTFOCTPAIIMKA BaKHEHIIMX (PAKTOB, YTO JAaCT BO3MOXKHOCTh MOJATh MaTephall
KOMITAKTHO M HATJIS/IHO.

I'paduka 10omKHA OPraHUYHO JOTIOJHSTH TEKCT.

Brictynnienne ¢ npe3entanueit ymres He 6onee 10 MUHYT.

4) IlpumepHbIe TEMBbI pedepaToB

o

© oo~

11.
12.

13.
14.
15.
16.
17.
18.

19.

1. Dxkonorus ¥ rOpHOAOOBIBAIOIIASI TIPOMBIIIJICHHOCTD

2. DKOJIOTHSI POIIECCOB 00OTAIEHUS

3. AHanmM3 TEXHOTEHHOTO 3arps3HeHHs XHUOMHCKMX pEK M 03ep B pe3yibTare
JESITeIbHOCTH FOPHOTO U 000raTUTENBHOIO IPOU3BO/ICTBA

4. BnusHUE ra3o- NbUIE0OpPa3HBIX OTXOI0B TOOBIYH MOJIE3HBIX UCKOMAEMBIX HA COCTAB U

cBoiicTBa Onocepsl U Ha KJIMMAT IJIaHEThI

PannonanbHOE ¥ KOMILJIEKCHOE UCII0JIb30BAHNE MUHEPATIBLHBIX PECYPCOB HEJP

YTunuzanus 0TX0/10B FTOPHO-000raTUTEILHOTO IPOU3BOJICTBA

Ilenn, 3ana4m ¥ HANPaBIICHUs UCCIEA0OBAHUI TOPHOIIPOMBIIIJIEHHON KOJIOTMU

BnustHue ropHbIX paboT Ha reoJUHAMUYECKOe COCTOSIHUE TOPHOI'0 MacCUBa

BinsiHE TOpPHOH POMBINIUICHHOCTH Ha OHochepy

10 OxpaHa BOJIHBIX PECYPCOB IPU OTKPBITHIX FOPHBIX paboTax

11. 3ammra noapadaThIBAEMBIX YYaCTKOB 3€MJIM M TOPHBIX BRIPAOOTOK OT 3aTOIJICHHUS

©CoNo O

BOl'lpOCbI K 3a49€Ty

HayuyHo-TexHHUYeCKHil mporpecc B TOPHOM Jiejie U MPOOJIEMbl OXPaHbI OKPYKAIOIIEH
Cpepl.

TexHONOrMYECKHE AacleKThl TMpoOJIeM OXpaHbl OKpyxkaromeid cperasl. OCHOBHBIC
HAIPABJICHUS PEIICHUS 3TUX MIPOOIIEM.

[TpupoaHbIE HKOJOTHYECKHE CHCTEMBI, WX HW3MEHEHHS B pE3yJbTaTe ACATEIbHOCTH
TOPHSKOB.

Knaccugukanus anTponoreHHbIX (pakTopoB, IeHCTBYIOIIUMX Ha Orochepy.
Bo3oOHoBnsieMble 1 HEBO30OHOBIIAEMBIE, HCUEpPIaeMble U HEUCUepriaeMble MPUPOIHBIE
pecypcbl 3emii — OMOJIOTUYECKUE, MUHEPATIbHBIE, YHEPTeTHIECKHUE.

OCHOBBI HH)XEHEPHOH 9KOJIOTMU KaK HOBOT'O 3Tara B y4eHHUHU o buocdepe.

Hoocdepa u mpupo1HO-TIPOMBIIIIICHHBIE KOMIUIEKCHI.

CrpyKkTypHas cxema NpupoAHO-TIPOMBIIIUIEHHOTO KOMILJIEKCA.

YpoBeHb HCIIOIB30BAHUS B TOPHOM JI€JI€ SHEPTETHYECKIX NCTOYHUKOB.

. Ucnnonw3oBanue QJICKTPO3HEPIHUHU, DHCPIUU JBUTaTeNIe BHYTPEHHCT'O CTOpaHUA W Ap.

MCTOYHUKOB SHEPIHH B TOPHOM JIEIIE.
DKOJIOTUYECKHE MOCIEICTBUS UCIIOIb30BaHUS SHEPTUU B TOPHOM JIEJIE.

MeponpusaTis 10 CHUKEHUIO HETaTUBHBIX 3KOJIOTMYECKUX IMOCIEICTBUN IKCILTyaTaluu
HHEProEeMKOI0 TOPHOI0 000pPYyJOBaHHUS.

Yenosek, Onocdepa u pa3BUTHE TOPHOU MPOMBIIITIEHHOCTH.

OcBoeHME KapbepPHOT'O IPOCTPAHCTBA U €T0 BIMSIHUE HA OKPY/KAIOLYIO CPELY.

OcBoeHMe M0I36MHOT0 MTPOCTPAHCTBA U €T0 BIUSHUE HA TIPUPOTY.

Oxpyxaromas cpesa — paboyee MECTO TOPHSIKOB.

Pemenne BOITpOCOB OXpaHbl OKPYXKAKOLIEH CPeIbl B TOPHON IPOMBIIUIEHHOCTH.
B3anmocBsa3p npobieM panroHaIbHOTO HCIOJIb30BAaHUSI MUHEPAIbHBIX PECYpCOB U UX
OXpaHBbI.

Pecypchbl mone3HbIX UCKOMAEMbIX U POOIEMbI UX UCIOIB30BAHUS.



20.
21.
22.
23.
24.

25.
26.

217.
28.
29.
30.
31.
32.

33.
34.
35.

36.

37.

38.
39.
40.
41.

42.

43.
44,

45.
46.
47.

48.

49.
50.
51.
52.

IToTepu MONE3HBIX UCKOMAEMBIX B TOPHOM JIEJIE€ U UX yUeT.

MeponpuaTus o CHUKEHHUIO TOTEPb.

Kom1uiekcHOe NCnob30BaHuE MUHEPAIbHBIX PECYPCOB.

Meponpuarus 1o KOMILIEKCHOMY MCIOJIb30BaHUI0 MUHEPAIILHBIX PECYPCOB.

Otxonsl (TBepable, JKUIKME M Tra3000pa3Hble) TOpPHBIX IPOU3BOJACTB U  HX
HCIIOJIb30BaHUE.

be30Tx0/1HbIE 1 MAIOOTXO/IHbIE TEXHOJIOTUU B TOPHOM JIEJIE.

B3aumMocBs3p npo0ieM palnoHaIbHOTO MCIIOJIB30BaHMS MUHEPAIbHBIX PECYpCOB M HX
OXpaHBbl.

Pecypchl noJie3HBIX HCKONIAEMbIX U MPOOJIEMbI X UCIOIb30BAHUS.

[ToTepu NoOJE3HBIX UCKOMAEMBIX B TOPHOM JIEJIE€ U UX yUeT.

MeponpuaTus 1o CHUKEHUIO TOTEPb.

Kom1uiekcHOe NCnob30BaHuEe MUHEPAIbHBIX PECYPCOB.

Meponpuatus 1o KOMILIEKCHOMY MCIOIb30BaHUIO0 MUHEPAIILHBIX PECYPCOB.

Otxonsl  (TBepable, JKUIKME M Tra3000pa3Hble) TOpPHBIX IPOU3BOJACTB U  HX
HCIIOJIb30BaHUE.

be3oTxoHbIE M MaJIOOTXOJHBIE TEXHOJIOIMH B TOPHOM JIEIIE.

3eMeIbHBIE PECYPCHI — CEIBCKOXO0351CTBEHHBIE, JIECHBIE U IIPOYHE.

OTtBoA 3eMenb M0/ TOpHbIE MpeanpusaTHs. “OCHOBBI 36MEIBHOIO 3aKOHOAATEILCTBA B
TOPHOM JIEJIE.

Hapymenne 3eMHOM NOBEPXHOCTH IIPOKJIAJAKOM HA3€MHBIX TPAHCIIOPTHBIX IIyTEW,
CTPOUTEIILCTBOM ~ TOPHOIIPOMBIIIJIEHHBIX ~ KOMIUIEKCOB,  PACIIOJIOXKEHUEM  CKJIAJ0B
XpaHEHUs MOJIE3HOTO UCKOIIAEMOT0 U MOPOAHBIX OTBAJIOB.

Hapymenne 3eMHOH NOBEPXHOCTM IPU BEIEHUHM OTKPBITBIX TOPHBIX pPaboOT, HpU
noapadOTKe MOBEPXHOCTH BO BpPEMSI BEACHHUS MOJ3EMHOW MOOBIYM M CTPOHUTEIHCTBA
HOJ3EMHBIX COOPYXEHHH (METpO, MOA3EMHbIE TPAHCIOPTHBIE COOPYXKEHMs, rapaxu M
T.IL.).

MeponpusTus 10 CHIUKEHHIO MacIITab0B HapyLIeHUH IOBEPXHOCTH B TOPHOM JIEJIE.
PexynbpTHBaIus HapyLLIEHHBIX 3€MEb.

Metoapl uccieoBaHys KaY€CTBEHHBIX XapaKTEPUCTUK IIOBEPXHOCTH, IIOYB, IIOPOLL.
CBeneHusi 0 3arpsi3HEHUM IOBEPXHOCTU NPH BEACHUM TOPHBIX pabOT M CMEXKHBIX
IIPOU3BOJICTB.

Boinenenue raza W nmbuld NpU BEJEHUM TOPHBIX padOT (IpU OTKPBITOM M MOJ3EMHOMN
n00bIYe, nepepadoTKe U TPAHCHOPTUPOBKE MOJIE3HBIX UCKOMAEMBIX M IMYCTBIX MOPOJ, UX
CKJIAJTUPOBAHUH ).

HaBeneHHast CEICMUYHOCTb.

[IpenensHo nomyctumsble koHueHTpauuu (II/IK) mis ocHOBHBIX BUIOB 3arps3HUTENEH
aTMOC(EpHOTro BO3AyXa.

[Tpenenst nomyctuMbix BeiopocoB (I1JIB) B atMmocdepy BpeqHBIX BEIIECTB.
MeponpusTus o CHIKEHHIO YPOBHSI BHIOPOCOB B aTMochepy.

Metonpl  ompeneneHHMsT  KaueCTBEHHBIX  IOKa3aTeledl  BO3AyXa,  KOHTPOJIBHO-
M3MEpUTEIIbHAS annapaTrypa s 3THX LeeH.

MeponpusTusi, CHUXKAIOIIKUE WIM YCTPaHSIOIIME JOKaJIbHbIE 3arpsi3HEHUS] aTMOC(EpbI
IpU BCEX BUIAX TOPHBIX Pa0OT M CMEKHBIX POU3BOJICTB.

HcTOYHUKY U pa3HOBUIHOCTHU IIIYMOBOIO 3arpsi3HEHUSI aTMOC(EpHI.

Bupl mrymoB U BUOpanyu nNpu BeI€HUH FOPHBIX Pa0dOT, UX XapaKTEPUCTUKH.

MeTo/b! onpesiesieHns napaMeTpoB IIyMa.

MeponpusTtust Mo 3amuTe OT mIyma W BuOpanuu. 3akoH “O0 oxpaHe aTMOC(epHOro
BO3AyXa .



