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OIIEHOYHBIE CPEJCTBA JJIsI TPOBEJIEHUSA TPOMEXYTOYHOM
ATTECTAIMHU OBYYAIOIIUXCA 11O AUCHUIIVIMHE (MOAYJIIO

1. O01mme cBegeHus

1. | Kadenpa I'opHoro gena, Hayk 0 3eMiie U TPUPOA000YCTPOICTBA
21.05.05 dwusmyeckue mporecchl TOPHOTO WIH HEPTEra3oBOro
2. | CrenuaibHOCTE
MIPOU3BOJICTBA
3. | Cnenmanuzanus Nel «®uznueckue nporecchl TOPHOrO MPOU3BOJICTBAY
4. | Aucuurnimrnaa (MOJIyJb) ["OpHO-IIPOMBINIIEHHAS. SKOJIOTHSI
5. | ®opma oOydeHHS ouHas
6. | 'og Habopa 2020

2. [lepevyeHnb KoMMmeTeHIHHA

— TOTOBHOCTBIO HCIIOJIb30BaTh HAYYHBIE 3aKOHBI W METOIBI TPH OIICHKE COCTOSHHS
OKpy»Karomien cpezpl B chepe GyHKIIMOHUPOBAHUS TPOU3BOJICTB 110 KCILTYyaTAIIMOHHOHN pa3BeKe,
no0bue W TepepadOTKe TBEPIBIX IMOJE3HBIX HCKOMACMBIX, a TAaKXKE IPU CTPOUTEIHCTBE U
AKCIUTyaTaluu noa3zeMubix 00bexToB (OITK-6);

— TOTOBHOCTBIO JICMOHCTPHPOBATH HABBIKH Pa3pabOTKH TUTAHOB MEPOIPHUSITHIA 110 CHIKEHUTO
TEXHOTCHHOW HArpy3Kd IIPOHM3BOJICTBA HA OKPYXKAWIIYK CpeAy MpH SKCILTyaTallMOHHOM
pasBenke, T00bIYe U MMepepadOTKe TBEP/BIX MOJIE3HBIX HCKOMAEMBIX, & TAK)KE TIPU CTPOUTEIHCTBE
U DKCIUTyaTaluu noa3zeMubix 00bektoB (I1K-5);

— CIIOCOOHOCTBIO  pa3pabaThiBaTh IUIAHBI MEPONPUATHUH 10 CHIDKEHHIO TEXHOT€HHOU
HArpy3Kd TPOM3BOJICTBA HAa OKPYKAIOUIYI0 CpeAy MpH J00blYe M IepepaboTKe TOJIe3HBIX
MCKOIIaeMBbIX, B TOM YHUCJIE MPU OCBOCHUU pecypcoB mmenbda mopeit u okeano (I1K-6).




3. Kputepuu u noka3areyi olleHUBAHUS KOMIIETeHIUIA HA PA3JIMYHBIX 3Tanax ux GopMupoBaHUS

Irtan GpopMUPOBAHUA KOMIIETCHIHT

®opmupyemast

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

q)Ole)l KOHTPOJIAA

copmMupoBaHHOCTH
(pasnensbl, TeMbl JUCHHMILIAHDI) KOMIeTEeH U 3HaTh: YMmersn: Baaners: .
KOMIIeTeHI Ui
BBITE OCBEJOMIIEHHBIM B
BOTIPOCAX CTPOCHUS H
cocTaBa 3eMHOU KOpHI U
BrusHME TOPHOTO IPOU3BOICTBA HA €€ CTPYKTYPHBIX
OIIK-6 ornocdepy 3eMiH, TPUHIIHUITEI OXPAaHBI 3JIEMEHTOB, 3HATh
N 3amagaMu OXpaHbl
Benenmue IK-5 3eMHOH IOBEPXHOCTH, 00eCTIeUeHHUS OCHOBHBIE TEOJOTHIECCKIE M
N OKpY’KaroIiel cpeibt
[TK-6 SKOJIOTHUECKOH 6€30MacHOCTH MPpH MIPOLIECCHI, BUIBI
MIPOBEJCHUH TOPHBIX padoT MOJIE3HBIX HCKOMAEMBIX,
YCIIOBUS UX 3aJIeTaHUs,
0COOCHHOCTH Pa3BEIKU U
Ap.
IIpaBoBBIE OCHOBBI, IPaBUIA U HOPMBI VYerHbll onpoc,
MIPUPOJIONIOTIH30BAHUS u | IlpuanMats pemeHus ¢ IIpaBoBEIMU OCHOBaMH, | NMpakTH4YecKas paboTa
. OIIK-6 JKOJIOTUYECKON 0€301acHOCTH; | TAKUM PacdeToM, YTOOBI npaBuiaMu 1 HopMamu | (Nel,2)
Hayunple ~ OCHOBBI ~ WH)XEHEpHOU
KOOI IK-5 MIPUHITUITEI U METOIBl PAMOHAIBHOTO | HE IMPEBBIIIATH TPEACIIBI MPUPOAOIOIH30BAHUS H
IIK-6 NPUPOAOIOIB30BaHUS, MOHHUTOPUHIA | BPEIHOTO BO3ACHUCTBUA HA | SKOJOTUYECKOU
OKpY’KalomIel Cpeabl, SKOJIOTHIECKOTO | MPUPOTHYIO Cpendy. Oe3omacHOCTH
KOHTPOJISI M 9KOJIOTHYECKOTO PHUCKa
OCHOBHBIE HCTOYHHUKH U BUJIBI
3arps3HEHUs aTMoc(hepsl pu
‘P beprt np IIpoBoauTh pacuersl ¢
. OIIK-6 HPOHU3BOJICTBE TOPHBIX paboT;
BozneiictBue TOpHOro MpOU3BOICTBA HCTIONB30BaHUEM HaBrikaMu pereHust
IK-5 0O1IeMH)KEHEPHBIE CIOCOOBI, CpeIcTBa
Ha atMochepy 9KCIEPUMEHTAIBHBIX U MPAaKTUYECKUX 3a/a4
[TK-6 CHIKEHUS 3albJICHHOCTH U
CIPaBOYHBIX JJAHHBIX
3ara30BaHHOCTH aTMOC(epbl Ha TOPHBIX
TIPEATIPUATHSIX
OCHOBHBIE HAIIPABICHUS 1O ITpoBoIUTE pacdeTs ¢
o OIIK-6 P POBOZL p MeTroaamMu OYNCTKH .
l'opHoe mnpous3BoACTBO M BOAHBIN MK-5 MIPEeSYNPEXKACHUIO 3arPsI3HEHUS UCTIONIb30BaHUEM CTOMHBIX BOJ FOPHBIX VYceTHslii onpoc,
Gaccelin MK-6 MIPUPOJHBIX BOJ IPU BEJCHUH TOPHBIX JKCIIEPUMEHTAIbHBIX U S —— p mpakTudeckas padora Ne3
pabor CIPaBOYHBIX JJAHHBIX PP
MeTo bl MHKEHEPHOM
CxeMy 00pa30BaHHUs TEXHOTCHHBIX
[IpoBoauTh pacuers ¢ 3aIIUTHI IO CHIKEHUIO N
. OIIK-6 MAacCUBOB, OCHOBHBIE ITOJIOKEHUS 110 . | YcrHblit onpoc,
W3MmeHeHne 3eMHOHM MOBEPXHOCTH H . | MCIIOJIb30BaHHEM MaciTaboB HAPYIICHUHA
. IK-5 BBIOOPY ¥ 0OOCHOBAHUIO MEPONIPUSTHH ., MpakTHyeckas padbora
HEJlp OT TOPHBIX IPEAPUITAN JKCIIEPUMEHTAIbHBIX U 3eMHOM MOBEPXHOCTH
TIK-6 110 OXpaHe 3€MEJIbHBIX, BOJHBIX U (Ne4, 5)

MHHEPAIEHBIX PECYPCOB.

CIIPABOYHBIX JTaHHBIX

npu paspaboTke
MECTOPOKJICHUH;




KpnTepml H TMMOKa3aTeJIu OCHUBAHUSA KOMHeTeHHI/lﬁ

q)Ole)l KOHTPOJIA

XapaKTePUCTHK  MOBEPXHOCTH,
HOPOS.

MOYB,

OCHOBE 3HAHUI
MIPHUHITUTIOB
MIPOCKTHPOBAHUS
TEXHOJIOTHYECKUX CXEM
TOPHOTO MPOU3BOJICTBA H
BEIOOpA OCHOBHOTO U
BCIIOMOTATEILHOTO
000pyIOBaHUAX

Irtan GopMHPOBAHHUS KOMIETEHIHH ®opmupyemasi
copMupoBaHHOCTH
(pa3nenbl, TeMbl IHCHUILIHHBI) KOMIIeTeHIUsI 3HaTh: YmeTn: Baaners: .
KOMIIeTeHIN i
WH)KEHEPHBIE CIIOCOOBI
3aIIUTHI OT
nedopManmii TOpHBIX
[IOPOA U 3€MHOM
MOBEPXHOCTH
MertoaaMu aHamu3a,
OcHOBHBIE TEXHOJIOTUYECKHE
3HaHHUEM
TIPOIIECCHI, IIPUMEHSICMbIE Ha .
MPEANPUATHAX TOpHONpoOMBIIUIeHHOTO | [IpoBOauTE  pacuersl ¢ 3aKOHOMEPHOCTER
OIIK-6 P MOBEJICHUA U YerHslit onpoc,
6. Cucrembl OYUCTKH OTXOJOB TOPHOTO KOMIUIEKCa MpH IepepaboTKe MOJIE3HBIX | MCIOJIb30BaHUEM
[K-5 YIpaBJICHUS npakTuueckas padborta Ne6
MPOU3BOJICTBA HCKOTIaeMBIX u 9KOJIOTHMYECKHE | IKCIIEPUMEHTAIBHBIX U .
I1K-6 N CBOMCTBaMU F'OPHBIX
npoOnemMbl, CBsi3aHHbIE C PabOTOM | CPAaBOYHBIX JaHHBIX
MOpoJ nepepadboTKU
00BEKTOB MUHEPaJIBbHO-CHIPbEBOTO
TBEPABIX MOJIE3HBIX
KOMIUIEKCa
HCKOIAEMBbIX.
Bribupats u
paccunTHIBaTH OCHOBHBIE
TEXHOJIOTHYECKHE
apameTpsl
3¢ PEKTHBHOTO H
9KOJIOTUUECKH
Meponpustus o CHIDKEHHIO | 0e30macHOro
. MacutaboB HapyIIeHHH MOBEPXHOCTH B | MPOM3BOJCTBA PabOT MO
OxpaHa Hefp M 3eMHOH MOBEPXHOCTHU .
OIIK-6 TOPHOM Jierne. PexynpruBamnus | nepepaboTke U YcTHBI onpoc,
NpPU CTPOMTENLCTBE M OIKCILIyaTalMH HaBbikamu pemeHus
. I1K-5 HapyLICHHbIX 3eMellb. Metozs! | oborameHuo npakTudeckas padora Ne7,
NOA3EMHBIX  COOPYXKEHHH,  ILIaxT, MPaKTHYECKUX 3a/1a4
KaphepoB I1K-6 UCCJIEIOBaHUS KAueCTBEHHBIX | MUHEPAILHOTO CHIPbs Ha pedepat




KpnTepml H TMMOKa3aTeJIu OCHUBAHUSA KOMHeTeHHI/lﬁ

q)Ole)l KOHTPOJIA

Irtan GopMHPOBAHHUS KOMIETEHIHH ®opmupyemasi
copMupoBaHHOCTH
(pa3nenbl, TeMbl IHCHUILIHHBI) KOMIIeTeHIUsI 3HaTh: YmeTn: Baaners: 9
KOMIIeTeHIN i
Meponpusitusi 10 CHIKEHUIO YpoBHsS | BriOupath u
BEIOpOCcOB B arMmocdepy. MeTombl | pacCUMTHIBATE OCHOBHEIC
OIIPEAEIICHHA Ka4eCTBEHHBIX | TEXHOJOTUYECKHE
MoKazaTeled BO3AyXa, KOHTPOJIBHO- | MapamMeTphl
W3MEpHTENbHas ammaparypa sl 3TuX | 3(QdeKTHBHOTO 1
neneit. MeponpusTus, CHIDKAIOIINE | 9KOJIOTHIECKU
I yCTpaHsoIIHe JIOKaJIbHBIE | 6E30TacHOTO
3arpsi3HeHUsl atMocdepsl NpU  BCEX | MPOM3BOACTBA PadOT IO Vet ompoc
8. Oxpana armocdepHOro  BO3ayXa, OIIK-6 BU/IaX TOPHBIX pPa0OT M CMEXKHBIX | mepepaboTke U poc,
. HaBsikaMu pemieHust npakTudeckas padorta Ne§,
BO3AYLIHOM Cpelbl, IOBEPXHOCTHBIX U I1K-5 TIPOU3BOJICTB. oforaieH1Io N
MPaKTHYECKUX 3a/1a4 pedepar ¢ npeseHTanuen
IMOJ3EMHBIX BOJ I1K-6 Meronbsl  omnpeneneHus  apaMeTpoB | MUHEPAJIbHOIO ChIPbS Ha
Ka4yecTBa BOJIB, KOHTPOJILHO- | OCHOBE 3HaHHH

W3MEpHUTEeNbHas amnmaparypa Il STHX
nenei. VICTOUHMKH 3arpsi3HEHUS] BOZBI
B TOpHOM Jene. MeponpusaTus II0
CHW)KEHHIO YPOBHS 3arpsi3sHEHUs B

TOpHOM p1(SA) (&7 u CMEXKHBIX
MpoOU3BOACTBAX, OCHOBBEI BOJHOTO
3aKOHOAAaTCJIbCTBA.

MPUHIIUIIOB
MPOCKTUPOBAHHSI
TEXHOJIOTHYECKHUX CXEM
TOPHOTO MPOU3BOCTBA U
BHIOOPA OCHOBHOTO U
BCIIOMOTaTEIHHOTO
obopynoBaHus




4. Kputepuu ¥ mKaJjabl OLeHUBAHUSA

4.1. YcTHbIi onpoc
ITpoLieHT NpaBUIBLHBIX OTBETOB o 60 60-80 81-100
KonnuecTtBo Gansos 0 1 2

4.2. [lpakTuyeckasi padbora

5 OamnoB — BBICTABIIACTCS, CTYACHT BBIIOJIHUI MOJHOCTHIO BCE 3a/JaHMs yKa3aHHbIE B
NPaKTHYECKOI padoTe U MOXKET apryMEHTHPOBAHO MOSCHUTH XOJ CBOETO PEIICHHS.

4 Gamna — BBICTABIIETCS, €CIU CTYACHT BBIIOJIHUI He MeHee 85 % 3amaHuii yKa3aHHBIX B
NPaKTHYECKOI paboTe, M MOKET apryMEHTUPOBAHO MOSCHHUTH XOJ] CBOETO PEIICHHS U YKa3aTh.

3 Oamra — BBICTABISIETCS, €CIHM CTyIEHT pemmi He MeHee 50% 3amaHuii yKa3aHHBIX B
NPaKTHYECKOH paboTe, M MOKET apryMEHTUPOBAHO MOSCHUTH XOJ] CBOETO PEIICHHS.

2 Oama — BBICTABISETCS, €CIIM CTYJCHT HE MOXKET apryMEHTHPOBAHHO MOSICHUTBH XOJ] CBOETO
pemIeHus.

4.3. IloaroroBka pedepara ¢ npe3eHranmei
Baisl XapakTepucTHKH OTBETA CTY/IeHTA
— CTYJEHT ITyOOKO U BCECTOPOHHE YCBOWJ MPOOIEMY;
— YBEPEHHO, JIOTUYHO, MOCIIEA0BATEIBHO U TPAMOTHO €T0 M3JIaracr;
— ONMHpasCh HA 3HAHUS OCHOBHOW M JOMOJIHUTEIBHOW IJUTEPaTypHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAyUYHBIC IOJIOKCHHUS C TMPAKTUYCCKOM
EeITEIbHOCTEIO;
— YMEJI0 00OCHOBBIBACT U apTyMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOABI M 0000IIEHHS;
— CBOOOHO BJIAJICET ITOHATUSIMHU
- CTYJICHT TBEPJI0 YCBOUJI TEMY, TPAMOTHO U T10 CYIIECTBY U3JIaraer ee,
OMHUPAsiCh Ha 3HAHUS OCHOBHOM JIUTEPATYPhI;
— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
- YBSI3BIBAET YCBOCHHBIC 3HAHUS C TPAKTUYECKOM JIEATEIBHOCTHIO;
— apryMEHTHPYET HayYHBIC MOJI0KCHHUS,
— JeJIaeT BBIBOJIBI M 000OIIEHNS;
— BJIAJICET CHCTEMOM OCHOBHBIX ITOHSATHI
— T€Ma PACKpbITa HEIOCTATOYHO YETKO M TOJHO, TO €CTh CTYJEHT
OCBOHJI MPOOJIEMY, TIO CYIIECTBY M3JIaraeT €€, OMUPasiCh HA 3HAHUS TOJIHKO
OCHOBHOI1 TUTEPATYPHI,;
— JIOITYCKAeT HECYIIECTBCHHBIE ONTMOKN U HETOYHOCTH;
— WCIIBITHIBACT 3aTPYAHEHUS B TPAKTUYECKOM IPUMEHEHUH 3HAHUM;
— CJ1a00 apryMEHTHPYET HAyYHBIC MTOJIOKCHHS,
- 3aTpyaHsaeTcs B GOpMYIUPOBAHUH BHIBOJIOB U 00OOIICHMIA;
— YJACTHYHO BJIAJIeeT CUCTEMOM ITOHATHI
- CTYJICHT HE YCBOWJI 3HAUUTEIHHON YacTH POOIIEMBI;
— JOMYCKaeT  CYIICCTBCHHBIE  OMMOKKM W  HETOYHOCTH  IPHU
PacCMOTpPEHHH €€,
2 — HCIIBITBIBACT TPYTHOCTH B TPAKTUICCKOM IPUMEHECHUH 3HAHUMH;
- HE MOKET apryMEHTUPOBATh HAyYHbIE TTOJIOKEHUS;
— He (HOpMyIUpPYyeT BHIBOJOB U 000OIIICHHUIA;
- HE BJIaJIeeT MOHATUHHBIM anmnapaToM

4.4. Pedepar
1 6aa — KOHKpeTHO chopMyTHUpOBaHa 11eIh PaOOTHI, MOHATHBI 33J]a4l U METOJMKA PEIICHHUS
po0JIeMbl, HH(GOPMAIIHS U3JI0KEHA TIOJTHO M YETKO, CIICJIaHbl apT'yMEHTHPOBAHHBIC BBIBOJIbI;



0 0au10B — He cPopMysIMpOoBaHa LEdb paboTHI, 3a/la4d U METOAMKA PEIICHHs MPOOIEeMBbI
OTCYTCTBYIOT, OTCYTCTBYIOT BBIBOJIBI.

4.5. Ilpe3enTanus (BHICTYIUICHHE C PE3CHTAITUEH )

MakcuMajabHOe

Kpurepuu olieHKH npe3eHTanuu
purep p n KOJHUYECTBO 0aJ1710B

Conep:kanue (KOHKpETHO copMmyivpoBaHa IieJIb paOOThI, MOHSITHBI
3ama4i U XOJ paboThl, WHPOpPMAIUsS H3JI0KEHA TOJHO M YETKO, 1
clieJIaHbl apTyMEHTHPOBAHHBIC BBIBO/IbI)

Odopmiienue mnpe3eHTaAanUu (SAUHBIA CTWIb O(OPMIICHUS;TEKCT
JIETKO YuTaeTcs; (oH coderaeTcss ¢ TEKCTOM M TpaduKoii; Bce
napamerpsl mpudTa Xopomo nomobpaHsl; pasmep Impudra

ONTUMAIILHBIA M OJUHAKOBBIM Ha BCEX CIJIalax;KJIIOYEBHIC CIIOBA B 1
TEKCTE BBIICICHBI;, WJUTIOCTPAIIUN YCHIMBAIOT 3PQPEKT BOCHPHUSITHS
TEKCTOBOM 4acTu WH(OpMaIim)

MakcuMaJjibHOe KOJIHYeCTBO 0a/L10B 2

5. TunoBble KOHTPOJbHBIE 3aJaHUS W METOAUYECKHE MAaTepHaJbl, OMNpeIesonue
npoueaypbl OUEHMBAHMS 3HAHWI, YMeHMii, HABHIKOB M (MJIM) OMNbITA /AeSITeJILHOCTH,
XapaKTepu3yWIIuX JTanbl (OPMHPOBAHMS KOMIETEHIHMII B mpomecce OCBOEHUS
o0pa3oBaTe/IbHON NPOrPaMMBbI

S.1. TunoBble BONPOCHI K YCTHOMY OIIPOCY
1. lamo onpedenenue sxon02uueckomy MOHUMOPUHS)Y.
OtBeT: DKOJIOrMYECKH MOHUTOPHUHT BKJIFOYAET B C€0s CIEYIOLINEe KOMIOHEHTHI:

* MOHUTOPUHI UCTOYHUKOB TEXHOT€HHOT'O BO3/IEUCTBUS HA OKPYKAIOILYIO CPELY;

* MOHUTOPHHT 3arpsi3HEHHsI OT/IEIbHBIX KOMIIOHEHTOB OKPY>KaIOLIe IPUPOJHOM Cpe/ibl;

* COL[MAJIbHO-TUTHEHUYECKUI MOHUTOPHHT;

+ obecrieyeHue co3JaHusi M (PYHKIMOHUPOBAHMS SKOJIOIMYECKMX HH(POPMALUOHHBIX
CHCTEM.

3aziayaMy MOHUTOPHUHTA SIBIISIOTCSA:

*OIEPATUBHBINA KOHTPOJIb IHEPrO3IKOIOTHUYECKOT0, COIIMAIbLHOT0, MEANKO-0MOIOTHYECKOTO
COCTOSIHUS CPEZIbl HA PA3JIMYHbIX YPOBHSX;

*cOOp W XpaHeHHE OOBEKTHMBHOW HWH(GOpPMAllMd O COCTOSHUU OKpYKaoLeH Cpelsl,
3/10pOBbsI HACEJICHNUS;

*(¢ropMuUpOBaHuE TEKYILIEH KAPTUHbBI COCTOSIHUSI OKPYXKAIOIIeH cpebl;

*BBISIBJICHHE (DAKTOPOB SKOJIOTMYECKOrO HEOJAromoiaydyus peruoHa, B TOM 4YHCIE
HMCTOYHUKOB HETaTUBHOTO BO3/IEHCTBUS HA OKPYKAIOIYIO CPEy U 3/I0POBBE UEIOBEKA;

*[I0ATOTOBKA HMH(OpPMAILUK, HEOOXOAMMOM Ui NMPHUHATUS YHPABICHUECKUX PELICHUH,
COOTBETCTBYIOLIUX IKOJOTHYECKON 0OCTaHOBKE;

*BBIPA0OTKA YIPABISAIOUIETO BO3ACHCTBUS, HANPABICHHOTO HAa YIYYLIEHHE COCTOSHUS
OKpYXKarollel Cpelibl, C HUCIOJIb30BAHUEM CHUCTEMbI MOJICPKKU MPHUHSITHUS PEIICHUsS W aHaIu3a
CTETIEHH PHUCKA.

DKOJOTHYECKH MOHHUTOPUHI MpPEIyCMAaTPUBAET HE TOJIBKO KOHTPOJb COCTOSIHUS
OKpYXarolled Ccpeipl W 3/10pOBbsl HACEIEHMs, HO M BO3MOXXHOCTb AKTMBHOI'O BO3JEHCTBHS Ha
cuTyanuio. B cucreMe 3KOIOrMYECKOr0 MOHUTOPHHIA CYIIECTBYET BO3MOXHOCTbH YITPaBJICHUS
VUCTOYHUKAMU 3arpsi3HEHUS Ha OCHOBAHMM pE3YJIbTaTOB MaTEMaTHYECKOIO MOJEINPOBAHUS
MIPOMBINIJIEHHBIX 00BbEKTOB, KOTOPOE BKIIIOUAET JIBA YPOBHSI.

Ilepeviii yposenv 0becnieunBaeT AETAIbHOE MOJACIUPOBAHUE TEXHOIOTHUECKUX MPOLIECCOB
C Y4€TOM BJIMSIHUA OTJEJIBHBIX 1APAMETPOB 3TUX MPOLIECCOB HA OKPYKAIOIIYIO CPENy.

Bmopoii  yposenb MaTeMaTHUECKOTO MOETUPOBaHMUS O0ECIeYrBaeT HKBUBAIEHTHOE
MOJIeJIMPOBAaHUE HA OCHOBE OOLINX MMOKa3zaTesae paboThl MPOMBIIIJICHHBIX 0ObEKTOB U CTETIEHH UX



BO3/ICUCTBUS HA OKPYKAIOLIYIO cpelly. DKBUBAJICHTHbBIE MOEIN HEOOXOAMUMBI JUIsl OTIEPATUBHOTO
MIPOrHO3UPOBAHUS SKOJOTHYECKOW 0OCTaHOBKU U OMpEENICHUs pa3Mepa 3aTpaT Ha YMEHbIICHHE
KOJINYECTBA BPEAHBIX BEIOPOCOB B OKPY’KAIOUIYIO CPEay.
2. OcHosHble HanpagieHus UCNOIb30BAHUS OMX0008 20PHO20 NPOU3BOOCEA.

OtBer: B mepByro odepenb OTXOIbl CTApalOTCs HCIOJNB30BAaTh HAa CAMOM MPENNPUATHH, Ui
coOcTBeHHBIX HYXJ. IIpuMeHeHne HaxogIT Kak HeApPOOJEeHbIE BCKPBIIMIHBIE OPOJbI
(HEemoCpenCTBeHHO M3 3a00s1), Tak B JpOOJEHHBIE HAa KAaphEPHBIX JAPOOHIKAX (BO3MOKHO
nonpabnuBaHue Ha JApoOmiikax oOoratutenbHo (abpukm). Cyxue (Jiexanabie) XBOCTBHI
oOoraieHusi UCHOIB3YIOTCS UL TeX JK€ LeNed, YTO U APOOJIEHBIE CKaJbHBIE MOPOJIbI; MOKpHIE
(Teky1Ire) XBOCTHI IO TPYOONPOBOaM HAMPaBISAIOT B | MyCTOTHI IAXT U B pa3jiMuHble HAMBIBHBIC
COOPYKEHHS.

'enepanbHbIM HampaBieHHMEM B OOJAcTH CO3/aHUS MAJOOTXOJHBIX TEXHOJIOTUMN
OTKPBITBIX TOPHBIX padoOTy SIBIISIETCS pa3MEIICHNE OCHOBHBIX OTXOJOB — BCKPBUIHBIX MOPOJ — B
BbIPaOOTaHHOM MPOCTPAHCTBE Kapbepa. [Ipu 3ToM BO3MOKHA UX HEOIHOKpATHAS MEeperpy3Ka.

3. llepeuucnums ucuepnaemvle pecypcol 3emau?
OrtBet: Ilpuponnbie pecypchl — 3TO T€ CpEACTBAa CYIIECTBOBAHUS 4YEJIOBEUECKOro OOIIEeCTBa,
KOTOpBIE HMMEIOTCS B MPHPOJE HE3aBHCHMO OT YEJIOBEKAa WJIM BOCCO3/aHBI, MPUYMHOXKEHBI
PUPOJION TIpH ero cojaeicTBUU. TO ecTh 3TO ChIPhE ISl TPOMBIIUICHHOCTH, HEPTh, KAMEHHBIH
YTOJIb JIJIsl SHEPTETUKH, a TAKXKE U TTOCAKEHHBIN JIeC U XJ1eO, BBIPAIICHHBII YeIOBEKOM B TIOJIE.

[Ipupoanbie pecypchl MPEACTaBISIOT COOOM YacTh BCEM COBOKYIMHOCTH MPUPOTHBIX
YCIIOBHI CYIIECTBOBAHUS YEJIOBEUECTBA U BAXHEHMIINX SJIEMEHTOB MPHPOJBI (BUABI BEIIECTBA U
SHEPTHH).

[Ipupoanbie pecypcsl MOKHO KiacCH(UIIUPOBATh C Pa3HBIX TOYEK 3peHUs. s 3ammThl
OKpYKarollel CpeJibl BaKHEE BCErO CTETEHb X UCTOIUMOCTH.

C o5TOil TOYKM 3peHUs MPHUPOIHBIE PECYpPChl MPHHATO JEIUTh HA HCYEpIaeMble U
Heucueprnaemble.

K ucyepnaemMbiM OTHOCSATCS HEBO300HOBHMBIE M BO30OHOBHMEBIE pecypchl. Mcduepnaembie
HEBO300HOBUMBIE - BCE IMOJIE3HBIE MCKOMAEeMbIe HEAp 3€MHOM KOpbI, B MPOIEcCce IKCILUTyaTalluu
BBIpa0aTHIBAIOTCS M HMCTOMIAIOTCA. VX 3amackl OrpaHWYeHBl W 3alIMIIaTh WX MOXKHO, TOJBKO
UCMOJIb3Ysl 9KOHOMHO.

Hcuepriaembie BO30OHOBHMEBIE PECypChl — PACTUTENLHOCTh, JKMBOTHBIM MHp, TOYBA —
IIOCTOSIHHO OOHOBIIIIOTCS B IpoOIlecce€ HMX HCMOIb30BaHUS. Bpems OOHOBIEHMS pas3iIUyHO,
HampuMmep, I BO30OHOBIICHHSI HAPYHNICHHBIX  XO3SHWCTBEHHOH JIEATENBHOCTBIO  TIOYB
(pexynbTHBaLlMs 3€Mellb, BOCCTAHOBJIEHHME IOYBBI TYHAP TpPU HapYIIEHUSX OYpOBBIMHU
yCTaHOBKaMH, J00b4e He(TH, CTPOUTEIHCTBE JOPOT M T. I.) TpeOyroTcs coTHU JjeT. OgHako
Ype3MEPHOE HCHOIb30BAHUE MOXKET MPHUBECTH K TOMY, YTO BO30OHOBHMBIE PECYpPCHI CTAHOBSTCS
HEBO300HOBUMBIMH: Jieca, BbIpyOJieHHble B McraHuy, He BOCCTAaHOBWINCH, U CTpaHa U3 JIECHOU
cTajia oJaynycThIHHON. CTemiepoBa KOpoBa MM Jr000H Apyroil YHUYTOXKEHHBIH BUJ )KUBOTHOTO
y’K€ HE BO3HUKHET Ha 3emie.

Hexotopblie pecypchl 3aTpyJHUTEIBHO OTHECTH K TOW WM WHOU rpymmne. Hampumep, B
Mockse, B KosomeHckoM, pacTyT mocienHue mecTucoieTHue nyosl. Kak Beskoe nepeBo, OHU
BO300OHOBHMBI, HO C TOYKM 3pEHHMS JJIUTEIBHOCTH YEJIOBEYECKOH JKHU3HM ITO YXKe
HEBO300HOBUMBIN pecypc, Beb OHU MEPEKHIN UCTOPUI0 MOCKOBCKOTo rocymapcta oT MBaHa
Kanutel 1o Hamumx JgHe. A aMepHKaHCKHE CEKBOIM, KOTOpBIE CTaplie JIpeBHErPEvecKoil,
PUMCKOH | JJaKe ETUTNIETCKOM KYJIBTYpBI, TEM 00JIee HEellb3si CANTAaTh BO3OOHOBHUMBIMH.

ITouBa oOpa3yeTcst THICSYENETUSAMHU, HO MOXKET OBITh CO3/laHa C TOMOIIbI0 YeJOBeKa
3HAYUTENBHO CKopee. Takue pecypchl, 3aHUMAOIINE TIPOMEKYTOYHOE MOJIOKEHHE, MPEI0KEHO
Ha3bIBaTh OTHOCUTEIEHO BO30OHOBUMBIMH.

5.2. TunoBble NpuMepbl NPAKTHYECKUX PadoT
IIpakTuyeckas padora Nel



PACYET KOJIMYECTBA IIbIJ/IA ITPU BYPOBBIX PABOTAX U T'A3OIIBIVIEBBIX
BBIGPOCOB ITPHU B3PBIBHBIX PABOTAX

1. TeopeTuyeckasi 4acThb

Bypenue B3pbIBHBIX CKBOXHH IPH YHAICHUH OypOBOM MEIOYH CXKATBIM BO3IyXOM
00yCIIOBITMBAE€T MHTEHCHBHOE BBIJENICHNE TBbUIH. KOIMYecTBO TBEPABIX YACTHII, BHIICISIOIINXCS
npu pabore OypOBBIX CTAaHKOB, OCHAIIEHHBIX CHCTEMaMH TMbUICYJIABIMBAHUS, ONPEACISIETCS 110
bopmyie

M, = 0,785 d*v, p-T €=17 ym/ 200 (1)

rne d - nuamerp OypOBBIX CKBaXHH, M; Vs - CKOPOCTb OypeHus, M/4; p - IUNIOTHOCTh OYpHUMBIX
TOPHBIX TTOpoJI, T/M°, T - TOI0BOE KOIHYECTBO PAbOUNX YaCOB CTAHKA, 4/TOJ; 4 - SEeKTHBHOCTD
CPE/ICTB IBbIICYJIABINBAHUS, B TOJISIX.

Jiis pacueTa HOPMaTHUBOB IPEIEIBHO JOIMYCTUMBIX BBIOPOCOB Macca TBEPABIX YacTull (I/c)
orpezensiercs 1no hopmyie:

/ 2 ™03
M, =0,785d%v,p- (-1 310° /3,6,2/c (2)

OpHEHTUPOBOYHO pacyeT KOJIMYECTBA BPEIHBIX BEIIECTB KaK TBEPIbIX, TaK U
ra3o00pa3HbIX (OKCUJ YTliepoa, OKUCIBI a30Ta U JIp.), BHIOPACHIBAEMBIX C MBLIETa30BbIM 00JIaKOM
3a MpeIesbl Kapbepa MPpH MPOU3BOICTBE OJHOTO B3PhIBA IPOU3BOIUTCS 110 (hopMYyIIe:

~
_ 8 /
Ms_k.qy().A.(_n ym (3)
rae k - Oe3pasMepHbId KOIPGUIUECHT, YYUTHIBAOIINN TPABUTAIMOHHOE OCEIAaHUE BPETHBIX
BEIIECTB B Mpeenax Kapbepa (s TBepAbIX YacTHIl npuHuMaeTcs paBHbM 0,16, nis razos 1,0);

qio- yIETBHOE BBIJICJICHHE BPEIHBIX BemecTB mpu B3peiBe | T BB, T/T; 4 — KOIMYeCcTBO

B30pBaHHOro BB, T; 7/~ K03 uIHenT 3pEeKTHBHOCTH MBLICTa30MOIaBICH S, B JOMSX SIAHAIBL,
KOTOPBIN OIpeNeNsaeTcs CASAYIOIMM 00pa3oM: MpU TUAPO3a00iKe ;7/ = 0,6 175 TBEPABIX YACTHI] U
5'= 0,85 115 ra30B; 15 OOBOXHEHHBIX CKBAXHH 7= 0,5 JUIs TBEPBIX YACTHIL.

VY aenpHas SMHCCHUS BPEIHBIX BEIIECTB IpU pacxojae rpaMmMonnta 79/21 B xommuectse 0,5

Kr/M (47, = 0,006 1/t ) ymenbmaercs a0 0,001 1/ npu pacxone BB or 0,8 mo 1,0 Kr/M® 1

yBenuuuBasck 10 0,04 /T npu pacxone B3pbIBYATHIX BemecTs 0,2 Kr/MC,

3HauuTENbHbIE BBIACIEHUS MbUIM MPOMCXOAAT NPU BBIPE3KE KaMHSA M3 MaccuBa Ha
Kapbepax NMuibHOTO KaMHs. IIpu paGoTe kamMHepe3HbIX MalIMH INTHIO conepkut 1o 40-45% mo
Mmacce yactull pazMepoM 100 Mkm u MeHee u coxepxut oT 3 a0 10% cBoOomHON AByoKHCH
kpemuus. [Isub comepxutr 1o 80-90% wactun pasmepom meHee 5 MKM, B ToM uucie 40-60%
yacTudek MeHee 2 MkM. ConepkaHue CBOOOJHOW JBYOKHCH KPEMHHS B BHUTAIOIICH MbUIH
cocrasiuseT 3-3,5%.

2. 3ananue

[Tpu ucnonb30BaHUM TEXHOJIOTUU OTKPBITHIX TOPHBIX PA0OT:

1) Omnpenenuth KOJWYECTBO MBUIM, BbIAENsAIONIEECS HpU padoTe OYpOBBIX CTaHKOB,
OCHAIIEHHBIX CUCTEMaMHU IIbIJICYIaBIUBAHHUS.

2) Paccuutarh KOIMYECTBO BPEIHBIX BELIECTB (TBEpAbIE YACTUIBI, OKCHJ YIJIEpOJa,
OKHMCIIBI a30Ta), BBIOPACHIBAEMBIX C IMBUIETa30BBIM O0JIAKOM 3a TMIpelenbl Kapbepa IMpH
IIPOM3BOJICTBE OJJHOTO B3pbIBA.

JlaHHbIE 17151 pacyeTa BbIAAET MIPENoaBaTellb.

5.3. IIpe3eHTanus: aJrOpuT™M M PeKOMEHIALUH 110 CO3AAHNIO NPe3eHTAlNU
Aneopumm cozoanus npezenmayuu

1 sTan — onpeaeneHue LEaN NPE3EHTAUN

2 3Tan — noipoOHOE PACKPBITHE HH(OPMALINH,

3 9Tan - OCHOBHBIE TE€3MCHI, BHIBOABI.

Crnenyer ucnons3oBars 15-20 cnaiinos. [Ipu sToMm:



- IEPBbIU ClIal] — TUTYIbHBIN. [IpeHa3sHaueH 1 pa3MeeHus Ha3BaHUs [IPE3CHTalH,

MMEHHU JTOKJIAA9UKa ¥ €r0 KOHTAaKTHOW MH(MOpMaInu;

5
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- Ha BTOPOM cJIaiiie HEOOXOAUMO Pa3MECTUTh LeJIb U 3a7a4y IPE3EHTAIIH;

- Ha IIOCJIETHEM CJIaliJIe pa3MEILaloTCsl BEIBOBI 110 PELICHHBIM 3aa4aM;

- BCE OCTABILHUECS CIAalIbl UMEIOT HH(POPMATHUBHBINA XapaKkTep.

OO0bI4HO Mo/1a4a HHPOPMALUU OCYHIECTBIISETCS M0 PELICHUIO IOCTaBIEHHBIX 3a/1a4.
Pexomenoayuu no cozoanuto npezenmayuu:

1. YurabenpbHOCTh (BUAMMOCTHh U3 CaMbIX JAILHUX YrOJKOB MOMEUIECHUS M C Pa3IUYHBIX
YCTPOWCTB), TEKCT JOJDKEH ObITh HaOpaH 24-30-bM mpudTOM.

2. TmartenbHO CTPYKTYpUpOBaHHAS HH(GOPMAIIUS.

3. Hanmuume KOpPOTKHMX M JIAKOHHYHBIX 3aroJIOBKOB, MAapKUPOBAaHHBIX M HYMEPOBaHHBIX
CITHCKOB.

4. Kaxaomy noJioxeHHIo (Ujee) HaJo OTBECTH OT/ICJIbHBIN ad3all.

['maBHYO MI€I0 HAJIO0 BHUIOXKUTH B IIEPBOI CTPOKE ad3ara.

6. Hcnonp3oBaTh TabmuuHbie (HOpPMBI TIpeacTaBlieHus] HHPOpMaUu (IUarpaMMbl, CXEMBI)
JUIST WUTIOCTPAIMM BOKHEHIIMX (AKTOB, YTO JACT BO3MOXKHOCTH IOJAaTh MaTepHall
KOMITAKTHO M HATJISITHO.

7. Tpaduka g0mKHA OPraHUYHO JOTOHSITH TEKCT.

8. BeicrymieHue ¢ npe3eHTanueit pmres He 6osee 10 MUHYT.

hd

5.4. IlpumepHbIie TeMbl pedepaToB

1. Oxonorust u ropHOO0OBIBAIOIIAsl IPOMBIIIEHHOCTD

2. DKOJIOTHS IPOIEeCCOB 00OTaIeHHst

3. AHanu3 TEXHOTEHHOTO 3arpsi3HEHUs XHUOMHCKUX peK MU 03ep B pe3ylbrare

NeSITeIbHOCTH TOPHOTO U 000raTUTENBHOTO IPOU3BOICTBA

4. BimsHue ra3o- mpuIe0OPa3HBIX OTXOAOB JOOBIUHU IMOJIE3HBIX MCKOMAEMBIX Ha COCTAaB U
cBoiicTBa Onocepsl M Ha KIMMAT MJIaHEThI
PannonanbHOE ¥ KOMILJIEKCHOE UCII0JIb30BAHNE MUHEPATILHBIX PECYPCOB HEJP
YTunuzanus 0TX0/10B FTOPHO-000raTUTENLHOTO MPOU3BOJICTBA
I{enn, 3a7a4um ¥ HANPABIICHUS UCCIEAOBAaHUN TOPHOIPOMBIIIIEHHON KOJIOTMU
BrausiHue ropHbIX paboT Ha re0IMHAMUYECKOe COCTOSIHUE TOPHOTO MacCHBa
BiustHue ropHOi NPOMBIIIIIEHHOCTH Ha Ouochepy
10 OxpaHa BOJIHBIX PECYPCOB MPHU OTKPBITHIX FOPHBIX paboTax
11. 3amumra noapabaTbIBa€MbIX Y4aCTKOB 3€MJIM U TOPHBIX BHIPAOOTOK OT 3aTOIICHHUS

R

.5. Bonnpocsl k 3a4erty
1.

Hay4Ho-TexHMYEeCKHII mporpecc B TOPHOM Jiesie M MpOoOJeMbl OXpaHbl OKpYXKarolen
Cpenpbl.

TexHONOTHYECKHE AacleKThl Tpo0JeM OXpaHbl OKpyxatomeid cpeabl. OCHOBHbBIE
HalpaBJICHUS PEIICHUS 3TUX MPOOIIeM.

[TpupoaHbIE DKOJOTHYECKHE CHCTEMBI, WX HM3MEHEHHS B pe3yJbTare JesATelIbHOCTH
TOPHSKOB.

Knaccudukanus aHTponoreHHbIX paKkTopoB, IEHCTBYIOMNX Ha Ouocdepy.
Bo3oOHoBIIsIeMble 1 HEBO30OHOBJIsIEMble, MCUEpIIaeMble U HeHcuyepraeMmble MPHUPOTHBIC
pecypchl 3eMiIH — OMOJIOTHYECKHEe, MUHEPATIbHbBIE, YJHEPTeTHIECKHE.

OCHOBBI HH)XEHEPHOH 9KOJIOTUU KaK HOBOT'O 3Tarna B y4eHUHU o buocdepe.

Hoocdepa u mpupo1HO-TIPOMBIIIIIICHHBIE KOMILIEKCHI.

CrpyKTypHas cxema IpupOAHO-IIPOMBIIIUIEHHOTO KOMILJIEKCA.

YpoBeHb HCIIOTB30BAHHS B TOPHOM JIeJIE€ SHEPTETHYECKIX UCTOYHUKOB.

0. Ucnonb3oBanue QJICKTPOSHEPTHUU, SHCPIrUn JBUTaTEIeH BHYTPCHHCT'O CropaHuss “ JOp.

HCTOYHHKOB DHCPTHUH B TOPHOM ACJIC.
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DKOJIOTMYECKHUE TTOCIIEICTBUS HCTIOIB30BAHUS SHEPTUU B TOPHOM JIETIE.

Meponpusatusi MO0 CHUYKEHHIO HEraTUBHBIX SKOJOTMYECKUX IMOCIEICTBUN 3KCITyaTallluu
HHEProeMKOTr0 TOPHOTO 00OPYIOBAHHUS.

Yenosek, Onocdepa u pa3BUTHE TOPHON TPOMBIIIUICHHOCTH.

OcBoeHure KapbepHOTO MPOCTPAHCTBA U €0 BIUSIHUE HA OKPYKAIOLIYIO Cpey.

OcBoeHUE MOJ3EMHOT0 MPOCTPAHCTBA U €TI0 BIMSHUE HA IPUPOTY.

Oxkpyxkatomias cpeqa — pabodee MECTO TOPHSIKOB.

Perienue BONpocoB 0XpaHbl OKPYKAIOIIEH Cpebl B TOPHOM MPOMBIIIUICHHOCTH.
B3aumocBs3p mpo0sieM paroHaIbHOTO HKCIOJIB30BAHUS MUHEPATBHBIX PECYPCOB U UX
OXPAaHBI.

Pecypchl Mone3HBIX MCKOMAEMbIX U TPOOJIEMBI HX HCIIOIH30BAHMUS.

[ToTepu moje3HbIX KCKOMAEMbIX B TOPHOM JI€JI€ U UX YYeT.

MeponpusTisi 10 CHUKEHUIO TOTEPb.

KommiekcHoe ucnonb30BaHuE MUHEPAIBHBIX PECYPCOB.

MeponpusTisi 10 KOMIUIEKCHOMY HCITOJIb30BAaHUIO MUHEPAJIbHBIX PECYPCOB.

OTx01bI (TBEP/IbIE, )KUJKHE B Ta3000pa3HbIC) TOPHBIX MPOU3BOJICTB U UX MCIIOJIb30BaHHE.
be3oTxoaHbIe 1 MaTOOTXOIHBIE TEXHOJIOTUH B TOPHOM JIEJIE.

B3aumocBs3p mpob6iieM palnMoHANbHOTO HCHOJB30BaHUS MUHEPAIBHBIX PECYpCOB M HX
OXpaHBbI.

Pecypchl 1osie3HBIX HCKOMIAEMBIX U TIPOOJIEMBI X UCIIOIb30BAHMUS.

[ToTepu MOJE3HBIX UCKOTIAEMBIX B TOPHOM JICJI€ U UX y4YeT.

MeponpusaTus 0 CHUKEHUIO TTOTEPb.

KomruiekcHo€ UCToab30BaHe MUHEPATILHBIX PECYPCOB.

Meponpuarus 1o KOMIJIEKCHOMY MCIOJIb30BaHUIO MUHEPAJIbHBIX PECYPCOB.

OTtxo1p! (TBEpbIC, )KUIKHE U Ta3000pa3HbIC) TOPHBIX MPOU3BOICTB U UX UCIIOJIL30BAHMUE.
be3oTxoaHbie 1 MaTOOTXOAHBIE TEXHOJIOTUH B TOPHOM JEJI€.

3eMeNbHbIE PECYPCHI — CETbCKOXO03MCTBEHHBIE, JIECHBIC U TTPOYHE.

OTBOA 3eMeb MOJl TOpHbIe npeanpusaTud. “OCHOBBI 3€MEIBHOIO 3aKOHOAATEILCTBA B
TOPHOM JIeJie.

Hapyimienne 3eMHON TOBEPXHOCTHM MPOKJIAJAKONM HA3eMHBIX TPAHCHOPTHBIX IIyTeEH,
CTPOUTETHCTBOM TOPHOIIPOMBIIIUICHHBIX KOMILJIEKCOB, PACIIOJIOKEHUEM CKIIAJIOB XPAHEHUS
MOJIE3HOTO MCKOMAEMOT0 U OPOJHBIX OTBAJIOB.

Hapymienne 3eMHONM TIOBEPXHOCTH TpU BEACHUU OTKPBITBIX TOPHBIX pPaboT, Tmpu
nopaboTKe TMOBEPXHOCTH BO BpeMsl BEACHHUS MOA3EMHOM MOOBIUM U CTPOUTENIHCTBA
MOJA3EMHBIX COOPYKEHHM (METpO, MOA3EMHBIC TPAHCIOPTHBIE COOPYKEHHS, Tapakd M
T.IL.).

MeponpusTis IO CHIXKEHUIO MacIITa00B HAPYIIEHUN TOBEPXHOCTH B TOPHOM JIETIE.
PexynbTuBaIus HapyUIEHHBIX 3€MENb.

Mertomp! ncce0BaHus KaY€CTBEHHBIX XapaKTEPUCTUK MMOBEPXHOCTH, TTOYB, TIOPO/I.
CBeneHuss 0 3arps3HEHUU TMOBEPXHOCTH TPHU BEIECHUU TOPHBIX pPabOT M CMEXKHBIX
TIPOU3BO/ICTB.

Briienenue raza w mbUTM MPU BEACHUU TOPHBIX pabOT (MPH OTKPBITOM M MOA3EMHOMN
n00bIYe, mepepadoTKe M TPAHCIIOPTUPOBKE TMOJIE3HBIX MCKOMAEMBIX U IMYCTBIX MOPOJ, UX
CKJIQJIUPOBAHUH).

Hasenennas celiCMUYHOCTb.

[Ipenensno nonmyctumsbie koHueHTpauuu (IIJK) misi OoCHOBHBIX BHIOB 3arps3HUTENEH
aTMoc(epHOTo BO3TyXa.

[Tpenenst nonyctumbix Beiopocos (ITJIB) B atMmocdepy BpeIHBIX BEILIECTB.

MeponpusaTusi Mo CHHKEHUIO YPOBHS BEIOPOCOB B aTMOChEDY.

Mertoap!l onpeenenns KaueCTBEHHBIX MOKa3aTeneil BO31yxa, KOHTPOJIbHO-U3MEPUTEbHAS
arnmaparypa Juisi TUX Lesen.



48.

49.
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MepornpusTus, CHIDKAIOIIUE WIH YCTPAHSIONINE JIOKATbHBIC 3arpsi3HEHUsT aTMOC(ephl TpH
BCEX BHUJIaX TOPHBIX pabOT U CMEKHBIX MPOU3BOJICTB.

VIcTOYHUKHY U pa3HOBUHOCTH IIIyMOBOTO 3arpsi3HEHUST aTMOC(HEpHI.

Buael niymMoB U BUOpauu npu BEACHUH FOPHBIX padOT, MX XapaKTEPUCTUKH.

Mertoasbl onpeieNieHus apameTpoB LIyma.

Meponpusarust 1o 3amuTe OT Imyma W BuOpanuu. 3akoH “O0 oxpaHe aTMochepHOTo
BO3/IyXa”.



TEXHOJIOTHYECKAS KAPTA JTUCHUIIJINHBI
OCHOBHAA OBPA3OBATEJIBHASA TPOI'PAMMA

21.05.05 ®dusuyeckue nNpouecchl rOpHOro WM HegrerazoBoro NPou3BoACTBA
cnenuagnzanus Nel «@u3znyecKkue Npouecchl FOPHOI0 NMPOU3BOACTBAY»
(xox, HanpaByIeHHE, TPOQUIIH)
TEXHOJIOT'HUYECKASA KAPTA

Hudp mucrummmas! o PYIL | b1.b.17
Hucrtummaa ‘ I'opHO-nIpOMBILIUIEHHAS IKOJIOTHS
Kypc | 1 | ceMecTp 2
Kadenpa | TOPHOIO J1eJia, HAYK 0 3emJjie H MPHPOI000yCTPOiicTBa
®.1.0. nmpenogaBartens, 3BaHAE, JOIKHOCTD | bekeroBa Enena bopucoBHa, K.T.H., 10IIEHT
Kadeapbl TOPHOrO Aesa, HayK 0 3eMJie M MPUPOI000YCTPOIICTBA
DOILI. TPYAOEMKOCTbyyc/3ET | 72/2 | Kon-Bo cemectpoB | 1 | CPC o6 /rex. comom. | 24/24
UTK o610 /rex. com. |16/16 ITP/CM 61 frex. cen. B2/32 LHEO(;M,/TEK, com. |-/- | dopma KOHTpOJIS | 3auer
Komnerenuun odyuaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS IMCUMILUIUHbBI:

. TOTOBHOCTBIO HCIOJIb30BaTh HAYYHBIC 3aKOHBI M METOJbI TPH OICHKE COCTOSHHUS
OKpYyXaromiel cpenasl B chepe QyHKIMOHUPOBAHUS TPOM3BOJACTB MO IKCILTyaTAIMOHHON pa3BelKe,
n0o0bIYe H rmepepadOTKE TBEPABIX TMOJE3HBIX MCKOMAEMBIX, a TaKKe IIPH CTPOUTEILCTBE U
AKCIUTyaTallu moa3eMHbIx 00bekToB (OI1K-6);

° TOTOBHOCTHIO JICMOHCTPHUPOBATh HABBIKM Pa3paOOTKU IUIAHOB MEPONPHITHH MO CHIKCHHIO
TEXHOTCHHOW HArpy3KH MPOU3BOJCTBA HA OKPYXKAIOIIYI0 CPEdy MpPH SKCIUTyaTAal[MOHHON pa3BelKe,
no0blue ¥ IepepadOTKe TBEPABIX IOJIE3HBIX HCKOMAEMBIX, a TaKXKe IPU CTPOHUTEIBCTBE H
JKCITyaTanuu noa3eMusix o0bexToB (I1K-5);

. CIIOCOOHOCTBIO pa3pabaThIBaTh IJIAHBI MEPONPHUSATUH MO CHIKCHHIO TEXHOTCHHOH Harpy3Ku
MIPOM3BOJICTBA HA OKPYKAIOIIYIO cpeay Ipu Jo0bde U nepepaboTKe MOJIE3HBIX NCKOMAEMBIX, B TOM
qrclie P OCBOGHUU pecypcoB mesbda mopeil u okeanos (I1K-6).

Kon ¢opmupyemoii KonaunuecTrBo MaxkcumajbHOe Cpox
Conep:xanue 3a1aHus .
KOMIeTEeHINHU MepONpUATHH | KOINYeCTBO 0AJJIOB |  NpeaocTaBIeHUs

Beoonwtit 6ok

He npenycmorpen | | |

Ocnoenou 610K

OIIK-6, I1K-5, TTIK-6 |YcTHBIN ompoc 6 12 B Teuenue cemectpa

OIIK-6, IIK-5, IIK-6 [[IpakTtuueckas paboTa 8 40 B tedenne cemectpa

[ToaroroBka pedepara ¢

OIIK-6, ITK-5, TTK-6 o 1 5 B Teuenue cemectpa
[IpE3CHTALUI
OIIK-6, TIK-5, ITIK-6 |Pedepar 1 1 B teuenue cemectpa
OIIK-6, TIK-5, [TK-6 [BeicTyIuieHHe C pe3eHTaIHeH 1 2 o cornaconariio ¢
peroiaBaTeaeM
Bcero: 60
OITK-6, TIK-5, TTK-6 [3auer I'sonpoc - 20 ITo pacrHcanmio
2 Bormpoc - 20
Bcero: 40
Hroro: 100
OIIK-6, TIK-5, TTK-6 |HOZLFOTOBKa ONOPHOT'O KOHCIIEKTA 10 ITo cornacoBaHuio ¢
Bcero 0aJ1J10B 10 JONOJHUTEILHOMY GJIOKY)| 10 peroIaBaTeaeM

[IIxana oueHnBaHMs B paMKax OaJuIbHO-peHTHHIOBOM cucteMbl MAI'Y: «2» - 60 GayutoB u Menee, «3» - 61-
80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 6amioB.




