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1. Ileau ocBOEHMS IUCHMIIIMHBI
Henstmu ocBOEHUS TUCIUIUIMHEI SIBIISIETCSI OPMUPOBAHUE Y 00YyUaIOIINXCS ONPEeIEHHOTO

npodeccuoHaIbHOM IS TENbHOCTH.

5 Oo6mei#t xapaktepuctuku OOII) coctaBa KOMIETEHIUMH [JIsl TOATOTOBKH K

CocraBisionue pe3yJibTAaTOB 0CBOCHUA

Kon .
HanmeHoBaHHe KOMIIETEHIUH JeCKPUNITOPBI KOMIeTeHIHii)
KOMIeTeHIIHH
Kon HaumenoBanue
Brnaneer TeoperrmdeckuMy HaBBIKAMHI
TIK(Y) HCCIIeI0BaHUs B 00JIaCTH AKCILTyaTal[n
3B1 OYHCTHBIX YCTAaHOBOK, OUHCTHBIX
' COOPYXEHUH, IOJIUTOHOB U APYIUX
BrnageHne HaBBIKAMH KCILTyaTallUsl OYMCTHBIX
. IIPOU3BOACTBEHHBIX KOMILICKCOB
YCTaHOBOK, OUMCTHBIX COOPYKEHHI U ITOJIMTOHOB U
YMeer aHaNM3UPOBATH U OLIEHUBATH
JPYTUX MPOM3BOICTBEHHBIX KOMIUIEKCOB B 00JIACTH [K(Y)- N
TIK(Y)-3 o BO3/IEMCTBUE HAa OKPYKAIOILYIO Cpeny
OXpaHBI OKPY>KaroIeil cpeabl U CHIYKEHUS YPOBHS 3.V1 .
N o o OTXOJOB NP EANPUATHI
HETaTHBHOTO BO3J[EHCTBHUS XO3SHCTBEHHON
3HaeT croco0bl U Cpe/CcTBa
N TeIbHOCTH
MIPeOTBPAILIEHHS TOCTYILICHHS
ITK(Y)-3.31 | 3arps3HSIOMIX BEIECTB B OKPYXKAIOIIYIO
cpefy B pe3ynbTaTe SKCILTyaTaluu
IIPON3BOACTBEHHBIX KOMIUICKCOB
Cnoco0eH u3narath 1 KpUTHIECKU
M[K(Y)- aHaJIN3UPOBaTh 0a30BYI0 HH(GOPMALHIO B
CriocoGHOCTH IPOrHO3UPOBATH TEXHOTCHHBIE
4.B2 00J1aCTH 3KOJIOTHH U
KaTacTpOQbl U UX ITOCIEACTBHS, INTAHUPOBATD
MEPONPHATHS 10 NPOGHUIAKTUKE U IMKBUALINT TIpHPOAONOIEIOBAHMA
TIK(Y)-4 porp M P MK(Y)- YMeeT aHanu3upoBaTh NOIYyYCHHYIO
MOCIECTBHN SKOTOTHUECKUX KaTacTpod, IPUHUMATH
4.2 9KOJIOTHYECKYI0 HH(OPMALHIO
Ipo(UIAKTHYECKUE MEPBI IJIsI CHI)KEHUS YPOBHS
" o 3Haet 0a30BbIe U y3KOCIEHAbHBIE
OIaCHOCTEH Pa3IMYHOro BUJA U UX MOCIEICTBHI
[IK(Y)-4.32 | moHATHS B 00JIACTH SKOJIOTHU U
TIPUPOJIONIOIH30BAHHS
Cnoco0eH onucats COOTBETCTBYIONIHI
TIK(Y) 3Tal TEXHOJIOTHUECKOTO MPOoIlecca 1Mo
5B nepepaboTKe, yTHIM3AINN W
’ 3aXOPOHEHHIO TBEPABIX U KHIKHX
CrnocoGHOCTh peaJIN30BBIBATH TEXHOJIOTHYECKHE OTXOJI0B
HPOLECCHI 10 NepepaboTKe, yTUIN3AINY U OpueHTHpyeTcs B BUIaX
3aXOPOHEHHIO TBEP/BIX H KUIKUX OTXOJIOB; TIK(Y) TEXHOJIOTHIECKHUX MPOI[ECCOB I10
[K(Y)-5 OpPraHMU30BbIBATH MPOU3BOACTBO pabOT MO 5Vl nepepaboTKe, YTHIN3ALUH U
PEKyIbTUBAINY HAPYIMIEHHBIX 3€MEb, [0 ’ 3aXOpPOHEHHIO TBEPABIX U KHUIKHX
BOCCTAHOBJICHHUIO HAPYIIEHHBIX arpOre0CHCTEM U OTXOJI0B
CO3/IaHHIO KYJIBTYPHBIX JIaHAIA(BTOB 3HaeT TEOPETUIECKU OCHOBEI
TEXHOJIOTHYECKHX MPOLIECCOB 10
MK(Y)-5.31 | mepepaboTke, yTHIN3AHN 1
3aXOPOHEHHIO TBEPBIX M JKUIIKHX
OTXOJI0B
Brnageer TeopeTHuecKMMU HaBBIKAMEI
MK(Y)- HCCIIEeJ0BaHNs Ha OCHOBE 3HAHUI
Bragenne 3HaHHSMH O IPAaBOBEIX OCHOBAX 7.B1 MIPABOBBIX OCHOB IPHPOJIONONB30BAHUS B
IPHPOIOIIONB30BAHUS M OXPAHBI OKPYKAIOIIEeH poeCcCHOHANBHON AESTENbHOCTH
MK (Y)-7 CpeJbl, CIOCOOHOCTHIO KPUTHIECKH aHATM3HPOBATh YMeer KpUTHYECKN aHAIM3HPOBATh
JIOCTOBEPHYIO HH(OPMAITHIO pa3INIHbBIX OTpaciel MK(Y)- nH(pOPMAIHIO Pa3IMYHEIX OTpaciel
SKOHOMMKH B 00JIACTH 3KOJIOTUH U 7.Y1 9KOHOMUKH B 001aCTH 3KOJIOTHH
HPUPOIOTIOIb30BAHIS MIPUPOJIOTIONH30BAHHS
3HaeT MPaBOBBIC OCHOBEI
TIK(Y)-7.31 P
MIPUPOJIONIOIIH30BAHHS
Brnaneer HaBbIKaMM TEOPETHYECKHX U
TK(Y)- 9KCIIEPUMEHTAIBHBIX UCCIEJOBAaHUN Ha
15.B1 OCHOBE 3HaHUH 00 OCHOBAX U 3aKOHAX
Brnanenne 3HaHHAME O TEOPETHIECKHX OCHOBAX 9KOJIOTHHU
TIK(Y)-15 Guoreorpaduu, SKOJIOTUH KUBOTHBIX, PACTEHUH U TIK(Y) Omnpeznenser KOJIMUECTBO aHTPOIIOICHHBIX
MHKPOOPTaHH3MOB 15.v1 3arpsI3HEHUH, ITONaIafoNHX B
) OKPYKaIoLYyI0 Cpeny
MK(Y)- 3HaeT TeOpeTUYECKUE OCHOBBI OXPaHbl
15.31 OKpYXAaroIIeH Cpesbl
Bragenve 3HaHMAMHU B 00JIACTH TEOPETHYECKUX TIK(Y) PazpabaTsIBaeT MPUPOAOOXPaHHBIE
MK(Y)-18 OCHOB I'€OXMMHH ¥ T€O(HU3UKN OKPYXKAIOIIEH Cpepl, 18.B4 MEPOIPHATHS C yI€TOM TEXHOT€HHBIX
OCHOB IIPUPOJIOTIOIH30BAHMS, SKOHOMUKH ) CHCTEM U CTEIIeHH DKOJIOTMUECKOro pUCKa
IPUPOJIONIOIb30BaHUS, YCTOMYMBOIO Pa3BUTHS MK(Y)- YMeer pemarts 3a7a4u B 00JaCTH




18.Y4 YCTOWYMBOTO Pa3BUTHUS

MK(Y) 3HaeT OCHOBHBIE TIOJIOKEHHS KOHIISIIINH
18.34 YCTOMYHMBOIO Pa3BUTUs, YPOBHU
) TEXHOTE€HHOTI'0 3arPsI3HEHUs] TEPPUTOPHIA

2. Tlnanupyemble pe3yJbTaThbl 00y4eHHUsI MO TUCHHUIIIHHE
[Nocre ycrenHoro OCBOGHUS IUCIUILTUHBI OyIyT C(OPMHUPOBAHBI Pe3yabTaThl 00 yUeHUs:

H.]'laH"pyeMLle Pe3yJIbTaThI oﬁy'lemm 10 TUCIUITIJINHE | KOMl'leTeHl.[Mﬂ
KO}I HaumeHnoBanue
[IpumeHsaTs TiryOOKHEe 0a30BBIE H Y3KOCIIELHAIbHEIE SHAHNSA B 00JacTH SKOJIOTHH U TIK(Y)-4
P11 NPUPOJIOTIONB30BAHUSL B IMPO(PECCHOHANIBHON JIEATEbHOCTH Jlﬂil peleHus Hay4HO- TK(Y)-15
TMPAKTHUICCKUX 3aaad, CBfBaHHLIX S T€ODKOJIOTHEN, panoHaJIbHbIM HK(Y)' 18
MMPUPOAOINIOJIHL30BAHUEM U OXPAHOUN OKPYKAIOIICHU CPCbI
OpFaHI/I?yOBLIBaTI) U TUIAHUPOBATH CAMOCTOSATCIIbHYIO HAYUYHYHO-HUCCJICAOBATCILCKYIO U HK(y)'3
P2 Hay4HO-IIPOU3BOACTBEHHYIO paboty B O6J'IaC:I"I/I aHanu3a, OIIEHKM U CHI)KCHHS TK(Y)-5
TEXHOICHHOI'O0 BO3ACUCTBHA PA3JIMYHBIX OTPACICU MPOMBIINIJICHHOCTH HAa OKPYKArOUIYHO HK(Y)-?
cpeny
I3 [TpoBOANTH KpPUTHHUECKMH aHANW3 MHGOPMALMHM M AHAJIUTHYECKUX AaHHBIX B OOJIACTH MK(Y)-7
9KOJIOTMU U MPUPOAOIIOJIB30BAHUS B PA3JIMUHBIX OTPACIISX SKOHOMUKH M[K(Y)-18
BJ'Ia,I[CTb HaBBbIKaMH TCOPCTUUCCKUX u OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ, HK(Y)-?
PH4 HaHp\E’lBHeHHLIX Ha pPCHICHHUC npo6ne1:4 B 00JIaCTH DKOJOTHU U IMpUpoOA0IM0JIb30BaHMS, HK(y)'].S
YCTOMYMBOTO pasBUTHS TEPPUTOPWH, (PYHKIHMOHMPOBAHHUA MPUPOIHO-TEXHOTECHHBIX TIK(Y)-18
cHcTEM
BBI6I/IpaTB OIITUMAJIBHBIC METOAbI O6pa60TKI/I u SHOCO6BI HUHTCPIIPETAllUN  HAaHHBIX, HK(V)-B
PIS TEXHOJIOTUYECKHUE MPOIECCHl IO CHMXEHHUIO BO3JIEHCTBUS HAa OKPYXKAIOLIYIO0 Cpeny U TK(Y)-5
MIpUPOAOOXPAHHBIC MCEPOIPUATHA C YUYCTOM CHeHHq)PIKH MNpoOu3BOACTBA M CTCICHU HK(Y)'18
5KOJIOTHYECKOT0 PHCKa
3. CTpykKTypa U coaep:KaHHe TUCHUINTHHBI
CopaeprkaHue 3TarnoB peannu3aluy JUCHUTIITUHBIL:
Dopmupyemblii
Cemectp JTansl peajJu3aly JUCHHILUIMHBI, KPaTKoe cojep:kaHue (BHAbI padoT) pe3yabTar
00y4yeHus
IloAroTOBHUTENBHBIN TAI:
— pabora ¢ oOmyOJNMKOBAaHHOW JHTEpPaTypod MO 3aJaHHON  TeMme PIL I
5 WCCIIeIOBAaHUS, e
— mouck (moadop) W 0030p JUTEpaTypbl M DIEKTPOHHBIX HCTOYHHKOB P4
uH(pOpMaLIH;
— TIOATOTOBKA OTYETA.
AHanuTU4ecKuil 3Tar:
— TIPOXOXKIEHHWE MHCTPYKTaXka M0 O3HAKOMIICHHIO C TPEOOBAHMSIMHU OXpaHBI
TpyJa, TEXHUKHA 0€30MacHOCTH, MOXKApHOH Oe3omacHocTH Ipu padoTe B
y4e0HO-HAYYHBIX J1a00paTOPHsIX; P11
6 — 0oTOop npoO B MOJIEBBIX YCIOBUSIX; P12
— TIOJTrOTOBKA MPOO0 K aHATMTUYCCKUM HCCIICIOBAHUSM; P14
— BBINOJIHCHUE O3KCICPUMCHTAIBHBIX W aHAIUTHYCCKHUX paboT 1o Teme
WCCIIEZIOBAHUS;
— MOATOTOBKA OTYETA.
KamepanbHsiii sTam:
— 00paboTKa MOJYYCHHBIX AaHATUTUYCCKUX U DIKCICPUMEHTAIBHBIX JTaHHBIX PIL I
C WCIIONB30BAHMEM amIapaTa MaTeMaTHYeCKOH CTaTUCTHKH B OO0JIacTH PIL2
7 9KOJIOTUU U MPUPOIOTIOIB30BAHNS; P13
— TIOATOTOBKA pacdYeTHO-TpaUUECKUX MaTepuanoB (KapTel, Tpadukd, PIT 5
JMarpaMMebl, TaOJIUIbI);
— MOATOTOBKA OTYETA.
3aKIIOYUTENbHBIN Tall: P 1
8 —  aHaju3 ¥ UHTEpIIpeTalys NOTYyYEHHBIX PE3yNbTAaTOB; P2
— ampoOarisi pe3yJIbTaTOB Ha KOH(EPEHIHSX; P/ 3




‘ — TIOJATOTOBKA OTYETa. ’ POS5

4. Y4yeOHo-MeTOogUYecKOe M MHGOPMALMOHHOE o0ecTedeHHe TUCIUTIIHHBI
4.1. Yye0HO-MeTOANYECKOE 0o0ecIeyeHue
OcHoBHas1 TuTepaTypa

1. Meronuka 3KOJIOrO-T€OXMMHUYECKHX HccienoBaHui: yueObHoe mnocobume. Yacte 1 / O.I.
Casuues, }0.I'. Konsuosa, P.®. 3apybuna u ap. — Tomck: U3n-Bo TIIY, 2012. — 170 c. —
Tekct: »anektponnbnii. — URL: https://www.lib.tpu.ru/fulltext2/m/2013/m012.pdf (mara
ooparmenus: 02.03.2020). — Pexxum noctyna: u3 koprnopatuBHoii cetu TITY.

2. Muxanpuyk A.A. MHOroMepHbIf CTaTUCTMYECKUI  aHAIU3  SKOJIOTO-TEOXMMHYECKHX
n3MepeHuit: yaeoHoe mocoome. Yacte 1. Matematnueckue ocHOBHI / A.A. Muxanpuyk, E.I'.
S3ukoB. — Tomck: M3g-so TIIY, 2014. — 102 c. — Texkcr: snextponHsiif. — URL:
https://www.lib.tpu.ru/fulltext2/m/2015/m005.pdf (nara o6pamenus: 02.03.2020). — Pexum
JocTyna: u3 koprnopatusHon cetu TIIY.

3. Muxampuyk A.A. MHOTOMEpHBIH CTAaTHUCTUYCCKUH aHaIU3  JKOJOTO-TEOXUMHUYCCKUX
u3MepeHuit: yuebnoe nocooue. Yacte 2. KomnbroTepHsiit npaktukyMm / A.A. Muxanpuyk, E.I.
AzukoB. — Tomck: Mzm-Bo TIIY, 2015. — 152 c¢. — Tekct: snekrponHsii. — URL:
https://mwww.lib.tpu.ru/fulltext2/m/2016/m018.pdf (mata oOpamenus: 02.03.2020). — Pexum
JocTymna: u3 kopnoparuBHou cetu TITY.

4. Muxanpuyk A.A. MHOroMepHbIi CTAaTUCTUYECKUM aHAIU3  3KOJOTO-T€OXMMHUYECKUX
n3MepeHuit: yueonoe nmocodue. Yacte 3. Jlaboparopusiii npaktukym / A.A. Muxanpuyk, E.I'.
AzukoB. — Tomck: Mzg-so TIIY, 2015. — 200 c. — Tekcr: snexrponHsidi. — URL:
https://www.lib.tpu.ru/fulltext2/m/2016/m019.pdf (mata o6pamenus: 02.03.2020). — Pexum
JnocTyna: u3 koprnopatusHon cetu TIIY.

5. PwokkoB W.b. OCHOBBI HayYHBIX UCCJICAOBAHUN M M300peTaTenbCcTBa: yueOHoe nocooue / U.b.
PeokkoB. — 3-¢ u3n. — CIIG.: U3a-Bo «Jlamby, 2019. — 224 c. — Tekct: snexrponusbiii. — URL:
https://e.lanbook.com/book/116011 (mara ob6pamienus: 02.03.2020). — Pexum pocTyma: u3
KopnopatuBHoi cetu TIIY.

JlonoTHUTeIbHAS JIUTEpaTypa
1. ['eoskomorus: ydeOHoe mocoOue: mpakTukym / cocT. T.B. Ycmanoa. — Tomck: U3n-Bo
TITY, 2014. — 80 c. — Texkcer: AIIEKTPOHHBIM. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m343.pdf (mata o6pamenus: 02.03.2020). — Pexum
JOCTyma: u3 kopnoparuBHou cetu TITY.
2. I'ycenpaukoB M.O. MeToabl U puOOPBI KOHTPOJIS OKPY’KAIOLIEH Cpelbl U HKOJIOTHUECKUIN
MOHHUTOpPUHT: yuyeOHoe mocobue / M.D. I'ycenbnukos, }0.B. bopoaun. — Tomck: U3n-Bo TIIY,
2010. — 176 c. — Tekct: anexkrponnbiii. — URL: https://www.lib.tpu.ru/fulltext2/m/2011/m27.pdf
(mata oopamenus: 02.03.2020). — Pesxum noctyma: u3 koprnoparuBHoi ceti TITY.
3. I'OCT P 7.0.5-2008. bubnuorpaduyeckas ccbuika. OOmume TpeOOBaHUS U TpaBUIIa
COCTaBJICHUS: HAIMOHAIBHBIA cTaHmapT Poccuiickoit deneparnuu: m3ganue oduIMaaIbHOE: aaTa
BereHus 2009-01-01. — M., 2009. — Tekcr: snextponHblii // Kopekc: cmpaBodHO-IIpaBoBast
cucrema. — URL: http://kodeks.lib.tpu.ru/docs/ (mata obpamenus: 13.03.2020). — Pexxum gocryma:
u3 kopniopatuBHoil cetu TIIY.
4, PuxBanoB JI.II. PamuoakTWBHBIE SJEMEHTHl B OKPYXKAaIIIEH cpene U MpoOJieMbl
panuoskonoruu: yyeobnoe mocobue / JLII. PuxanoB. — Tomck: STT, 2009. — 430 c. — Tekct:
anektponnsii. — URL: https://www.lib.tpu.ru/fulltext2/m/2013/m164.pdf (mata oGparmieHus:
02.03.2020). — Pexxum nocryna: u3 koprnopatuBHou cetu TITY.
5. CTII TITY 1.5.01-2006 RU. Cucrema menemxenta kadectBa TIIY. Ortuer o Hay4dHO-
uccienoBaTensckoil padbore. CtpykTypa U mpaBuia odopmiieHus: cranaapt opranuzanuu: CTO
TITY 1.5.01-2014. — Tomck: Uznm-so TIIY, 2014. — 47 c. — Tekct: anextponnsii. — URL:
http://portal.tpu.ru:7777/departments/centre/metrology/doc/Tab (nata oopamenus: 13.03.2020). —
Pexxum goctymna: u3 kopnopatuBHoit cetu TITY.
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http://portal.tpu.ru:7777/departments/centre/metrology/doc/Tab

6. S3ukoB E.I'. MuHepanorus TeXHOreHHbIX 0Opa3oBaHuii: yueOHoe mocobue / E.I'. SI3ukos,
A.B. Tanosckas, JI.B. Xopusk. — Tomck: U3n-so TITY, 2011. — 160 c. — TekcT: 31eKTPOHHBIN. —
URL: https://www.lib.tpu.ru/fulltext2/m/2012/m33.pdf (mata oGpamenus: 02.03.2020). — Pexum
JOCTyma: u3 kopnoparuBHoi cetu TITY.

7. Treatise on Geochemistry / ed. H. D. Holland, K. K. Turekian. — Elsevier Science, 2014. —
2nd edition. - 9144 p. - Texcr: AJIEKTPOHHBIH. - URL:
https://www.sciencedirect.com/referencework/9780080983004/treatise-on-geochemistry (mara
oopammenus: 02.03.2020). — Pesxum g0cTyma: cBOOOAHBIN 10CTyn U3 ceTi MHTepHeT.

4.2. UudopmaiinoHHOE U MPOrpaMMHOe odecrevyeHne

Internet-pecypcsl (B T.4. B cpene LMS MOODLE u np. o6pa3oBarenbHbie 1 OMOIHOTEUHBIE
pecypcehl):
1. bazsa mannbix Scopus. URL: https://www.scopus.com/
2. basa mannsix Web of Science. URL: https://www.webofknowledge.com/
3. Hayunas snexrponnas 6udnnorexa (HOB) E-library. URL: https://www.elibrary.ru/
4. DnexkTtpoHHas OubmmoTexka auccepranmii Poccuiickoit rocymapctBeHHoOM OuOmmotexku (Ob/1

PI'B). URL: http://diss.rsl.ru/

Google Akamemus. URL.: https://scholar.google.com/
United Nations Environment Programme. URL: https://www.unenvironment.org/
7. World Health Organization. URL: https://www.who.int

o

IS

[Ipodeccuonanpapie 0a3bl MAaHHBIX W HHGOPMAIIMOHHO-CIIPABOYHBIE CHUCTEMBI JOCTYIHBI TIO
cerutke: https://www.lib.tpu.ru/html/irs-and-pdb.

.HI/II_IGHSI/IOHHOC nporpaMMHOC obecrieueHue (B COOTBETCTBUU C HepequM JIMHECH3UOHHOTI' 0
nporpamMmHoro odecneduenus TIIY):

Cisco Webex Meetings; Document Foundation LibreOffice; Google Chrome; Microsoft Office
2016 Standard Russian Academic; Zoom Zoom.
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