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NMPOrPAMMA NMPAKTUKU
B2.B.04(Y) YyeOHasa npakTuka, TeXHONorn4yeckasas no omonHamkauumm
M 3KOJIOrM4YecKomy KapTtorpadmpoBaHUio
Kod u HaumeHosaHue npakmuku/HUP e coomeemcmeuu ¢ Y4ebHbIM r1riaHoM

1. Kog ¥ HaumMeHOBaHMe HanpaBlieHUsA NOArOTOBKMU:
05.03.06 — Jkonorna n npupoaonons3oBaHne

2. Mpodunb noaroToBKU: ['€03KONOrMA N NPUPOAONOSIb30BaHNE
3. KBanudukauus (cteneHb) BbinyckHUKa: 6akanasp
4. dopma obyyeHUA: OYHas

5. Kachegpa, oTBeualowas 3a peanusauuio NpPakTUKK: kadeapa reoskonorum u Mo-
HUTOPVHIa OKpY)XatoLLlel cpeabl

6. CoctaButenu nporpammbl: Knesuosa MapuHa AnekcaHapoBHa, kKaHangaT reorpa-
domyeckmx HayK, AOLUEHT Kadpepbl re03KO0rMmM 1 MOHUTOPUHIa OKpY>KatoLLen cpeabi.
CapbliueB mutpuin Bnagummnposud, cTapLumi npenogasaTenb kadeapbl re03KOoNornm um
MOHUTOPUHIra OKpy>XatoLLen cpeasbl.

7. PekomeHpoBaHa: NpoTtokon o pekomengaunm HMC d-ta reorpadum, reoskoniormm u
Typuama Ne6 ot 03.05.2024 r.

8. YyebOHbIN roa: 2025/2026 CemecTp: 4



9. Llenu v 3apaa4m npakTUKK:

Lenamun yyebHOn npakTuku nNo OGMomHOMKaLMM U 3KONOrM4eckomy KapTorpadou-
POBAHUIO ABMIAKOTCA:
- (bOpMMpOBaHNE Yy CTYOEHTOB 3KOSOMMYECKOro MMUPOBO33PEHUS, NOHUMaHUSA Heobxo-
ANMOCTU NOCTOSIHHOIrO KOHTPOMSA KavyecTBa 06BLEKTOB OKpy»KatoLLen cpeabl;
- yrnybneHne 3HaHuin B 06MacTu 9KOMOro-aHanUTUYECKUX METOAOB MCCrenoBaHus
OKpy>KatoLlen cpepl;
- obyyeHne CTyaeHToB MeTodam nabopaTopHbIX U MOMEBbLIX 3KONOro-aHanMTUYECKMX
nccnegoBaHun;
- 3aKkpenneHue u yrnybneHme TeopeTnvecknx 3HaHum, NONyYeHHbIX CTyAeHTamMu B Te-
yeHune y4yebHoro roga B obnactu 6uonormm, obLien akonoruu;
- npuobpeTeHne HeobXOaAMMbIX YMEHUI, HABbLIKOB U ONbITa NPU U3yYeHUN NPUPOAHBIX
9KOCUCTEM U UX U3MEHEHUSI B pe3ynbTaTe aHTPOMOreHHOW AeATENbHOCTM MeTodamu
BuonHankauum n BMOTECTMPOBAHMKS, a TakKe MUCNOSIb30BaHUS COBPEMEHHON KOMIMbO-
TEPHOW TEXHMKM ANS peLleHns 3a4ay 9KONormM4eckoro MOHUTOPUHra.

3agayamm y4ebHOM NpakTUKM Mo GUMOMHAMKALUUM N SKONOrMYeckomy KapTorpa-
d1poBaHMIO ABNAOTCS:

e  03HAKOMWUTLCS C aHANUTUYECKMMM MeTo4aMM KOHTPONSA OKpYXXatoLLen cpeapl;

e OCBOWUTb TEXHWKY NpoBeAeHUs NlabopaTopHbIX U MOMeEBbIX (SKCMPECCHbLIX) METO-
AOB aHanuaa;

e OCBOWUTb OCHOBHble MeTOAbl BUoNHAMKaUMN N BUOTECTUPOBAHNSA OLEHKN YPOBHS
3arpsisHeHust atTMocepHOro Bo3ayxa, BOAHOM cpefbl, MOYBEHHOIO NOKPOBA B YCNOBUAX
ropoaCcKoOM cpedbl U Ha TEPPUTOPUM 3anOBEAHUKA; OLEHUTb KayecTBO aTMOCKEpPHOro
BO34yXxa MO Hanu4ymo, obunm n pasHoobpasnio BMAOB NULLIANHUMKOB (NIMXEHOUHAMKA-
ums);

e OnpeaenuTb COCTOSIHUE OKpYyXKatoLlen cpedbl MO KOMMSEKCY NPU3HaKoB Yy XBOW-
HbIX pPacTeHUWN M MPOBECTM MHTErparnbHyr OLIEHKY COCTOSHMSA cpedbl obuTaHus no
YPOBHIO acuMMeTpun MopdOnormyeckux CTPYKTYp APEBECHbIX U TPaBAHUCTbIX pacTe-
HUK;

e onpegenutb obLiee MMKPOOHOE YnCno B BOAOEME, PACMnoOfOXKEHHOM B YepTe ro-
poAa v Ha TEpPUTOPUMN 3anoBEaHUKA;

e [MPOBECTU aHanu3 Ha TOKCMYHOCTb MOYBEHHbIX BbITSXKEK M BOAbl METOOOM BbiCe-
YeK NIMCTOBbIX NSIACTUHOK (MO CTEMNEHN pa3pyLLEHUIO Xopodunna);

onpeaenuTb CTEMNEHb 3arpA3HEHUs NoYBbl U BOAbl C MOMOLLBD GMOTEecTa Ha npo-
POCTKaX; OXapakKTepu3oBaTb BOAHbLIN PEXUM U KACIIOTHOCTb MOYB C MOMOLLBI pacTte-
HUW-MHONKATOPOB;

e OCBOWUTb METOAMKY 3aKnagkuM npoOHbIX NMOWaden MU U3y4eHUs BepTUKaIibHOM
CTPYKTYpbl BMoLieHO3a neca;

e npoBecTu obcnegoBaHMe OTAENMbHbIX O3EJIEHEHHbBIX TEPPUTOPUI ropoda M gatb
OLIEHKY >XM3HEHHOrO COCTOSIHUA APEBECHbIX pacTEHUM NO KOMMIIEKCY MOPAONOrMyecKknx
N3MEHEHNIN; 03HAKOMUTLCS ¢ ocobeHHocTamMu co3gaHms OOIMT Ha npumepe BopoHex-
CKOro rocygapctBeHHoOro 6mocgepHoro 3anoBeaHuKa;

e copmupoBaTtb 6a3y AaHHbIX, CnyXallen OCHOBOW TeppuTOpuaribHON CUCTEMBI
9KONOrMYecKkoro MOHUTOPUHIA C Lerbio Nocreaylowero BbisiBIeHNA 3aKOHOMEPHOCTEN
N3MEHEHNSA COCTOSIHUS OKpY>KatoLen cpeabl U pa3paboTKn SKOOrm4ecKoro NPorHo3aa;

e OBfageTb METogamMmu BEPOSITHOCTHO-CTATUCTMYECKOro aHanu3a obpaboTkm AaH-
HbIX MONYYEHHbIX B X0A4e OBMONHOMKALMOHHBIX NCCNnefoBaHM, MaTteMaTn4eckoro moae-



JINpoOBaHNA 3KOJMOMM4YeCKnxX CVITyaLlVIV’I;

e OBJ/1ageTb OCHOBHbIMU TEXHOJTOTNMAMU 3KOJTONrMHYECKOro KapTOFpa(*)VIpOBaHVIFI Tep-
putopun, No nNOJiyd4eHHbIM pe3yribTaTaM NOCTPOUTb 3NEKTPOHHbIE TEMaTU4YeCKue owno-
MHOMKALMOHHbIE KapThbl.

10. MecTo y4ye6HOM AucuunnuHbl B cTpykType OOI: yyebHas npakTnka OTHOCUTCA K
npakTukam cornacHo yvebHomy paboyemy nniaHy no HanpaeBneHuto ©GakanaBpuaTta
05.03.06 - Bkonorus u npupoaononb3oBaHue (b2).

BxoaHbIMM 3HaHMSMKN ABNAKOTCS 3HAHUS OCHOB OOLLEN 3Kkonorum, Guoreorpadun,
noysoBedeHnsd, reorpacumn, Tonorpadcdum, kaptorpadgpuun. Nporpamma npakTUKKU cocTas-
fnieHa € y4eToM TOro, YTO CTYAEHTbI N3y4nnu npegMeThbl, B KOTOPbIX OCBeLLatoTcs obLue-
akonornyeckue npobriembl, NPOBOAUTCA aHanu3 AaHHbIX MOHUTOPWUHIOBLIX Habntoge-
HW €CTECTBEHHbIX N NCKYCCTBEHHbIX 9KOCUCTEM.

TpeboBaHMA K «BXOOHBbIMY» 3HAHUSIM:

- CTYOEHT OOSMKEeH XOpOoLO BnageTb TeOpeTUYeCKMMU 3HaHUAMKN B obnactu akono-
rmn, Guonornn, aHanNUTUYECKON XMMUK, reorpadumu;

-3HaTb aHanNUTU4Yeckne MeToabl onpeaeneHns 3arpasHSILWNX BELLECTB B OKpYXato-
Len cpeae;

- BNageTb TeXHMKON NnabopaTopHbIX 1 NOMNEBbIX METOA0B aHanm3a.
B pesynbTate npoxoxgeHus AaHHOM Yy4eOHOM MpakTuKW, ydawumecsa npuobpeTtaroT
HaBbIKN NpoBeAeHNa BMOMHANKALMOHHBIX UCCNegoBaHUA Ha3eMHbIX U BOAHbIX 3KOCU-
CTEM, KOTOpble HeOBX0aUMbI ANS U3yYeHUs Cneayowmx QUCUNNnH (B COOTBETCTBUN C
y4eOHbIM NSIaHOM): Fe03KONOMMA, IKONOrMYECKUA MOHUTOPUHT; 3KOSOMUSA MOYB U XUMUSA
MOYB; OCHOBbI NPUPOAOMNONb30BaHNA, a TaKkke y4eOHOM NPaKTUKM MO MOMyYEHUo nep-
BMYHbIX NPOdEeCCUOHANbHbIX YMEHUA U HaBbIKOB, B TOM YMCME MEPBUYHBLIX YMEHUA U
HaBbIKOB Hay4HO-UCCreoBaTeIbCKOM AeATENTbHOCTU.

11. Bua npakTtuku, cnoco6 u ¢popma ee npoBeaeHus

Bua npaktuku: yyebHas.

Cnoco6 npoBeAeHUs NPaKTUKKU: CTauMoHapHas, Bble3gHasa (NOSMroH npakTuku - Bo-
POHEXCKUI rocy4apCTBEHHbIN NPUPOAHBLIN BuocepHbin 3anosegHuk nMm. B.M. MNeckoBa
(BIMB3)).

Popma npoBeaAeHUA NPAKTUKN: JUCKPETHaA.

12. MnaHupyeMmble pe3ynbTaTbl OOy4YeHUA MO AUCUUNNUHE (3HAHUS, YMEHus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMu OCBOeHUs obpa3oBa-
TenbHOW NnporpaMmmbl (KOMNeTeHUMSAMU) U UHAUKATOPaMU UX AOCTUXKEHUA:

Kog HasBaHuve Kog NHavkatop MnaHmpyemble pe3ynbtaTbl 0byvyeHus
KoMneTeHuumn
MK- | CnocobGeH pas- MK-2.3 | MNK-2.3. NpumeHsa- | 3HaTb: meToabl GuonHankaLmm, ctaTucTu-
2 pabaTtbiBaTb 1 €T COBPEMEHHbIE Yyeckon 06paboTKM OaHHBLIX U AKONOrMYECKO-
COMpoBOXAaThb nabopaTtopHo- ro kaptorpadvpoBaHus;
BbINOMHEHNe WHCTPYMEHTanb- YMeTb: NPUMEHATL OCHOBHbIE METOAbI reo-
nporpaMm aKoso- Hble MeToabl WHOPMaLIMOHHOIo aHanusa u kaptorpadu-

rmyeckoro
Hag3opa 1 npo-
M3BOACTBEHHOIO
3KONOrM4yeckoro
KOHTpOnsi B opra-
HMU3auun onsa
obecneyveHus
3aLUTBI OKpY>Ka-
rowen cpebl n

OLIEHKW 3arpsi3He-
HUS OKpyXatoLen
cpeabl, CTaTucTu-
yeckon 0bpaboTku
pe3ynbTaTtoB Mo-

NeBbIX U3MEPEHUN

POBaHUS HA3eMHbIX 9KOCUCTEM; NMPUMEHSATb
MeTobl reoMHOPMaLMOHHON UHTEPNONS-
MM NoneBbIX OMOMHANKALMOHHBIX AaHHbIX;
obpabatbiBaTh gaHHble [133, ocywecTBnaTb
cTaTUCTUYeCKyto 06paboTKy AaHHbIX;
BnageTb: OCHOBHbIMW TEXHOMOIMAMU reo-
3KOITOrMYEecKoro KapTorpacmMpoBaHusi, anek-
TPOHHBLIMW TEMATUYECKUMUN BUONHANKALNOH-
HbIMW KapTamMu 1 reocTaTUCTUYECKUMUN Me-




HaceleHud ot

Togamu.

BPeAHbIX 3KONO- | MK-2.5 | MK-2.5. MpumeHsa- | 3HaTb: 06LUMeE U NOKanbHble Buonorvyeckmne
FMHECKUX BO3- €T TexHonornm VHOWKATOPbI COCTOSIHUS OKpY»KatoLLiei cpe-
AencTenn 1 npu pecypcocbepexe- | Abl;
obpatieHum ¢ HUS 1 3aWWUTLI OT | YMeTb: OLeHMBaThL Ka4eCTBO OKpYXKatoLLen
oTxofamu BpeHbIX 3KOMOrn- | cpeabl MeToaamn GuonHaMKaLum;
YecKux Bo3aei- BnapeTb: OCHOBHBLIMU TEXHOMNOTMAMMW CO-
CTBUIA BUOTBI 1 CTBIEHNSI 9KOIOrMYECKUX KapT MO AaHHbIM
HaceneHus OnonHagmkaumm.

MK-3 | CnocobeH npo- | MK-3.6 | MNposoaut KOM- | 3HaTb: TEOpETUYECKME OCHOBbLI 3KOMOrmye-
BOAUTb UHXe- nnekc paboT no | ckoro kapTorpadpupoBaHUsA, BUALI N OCOBEH-
HEpHO- Tonorpaco- HOCTW 3KOMOrM4eckux kapT, MeTobl NoneBo-
sKonorn4eckune FEOAE3NIECKOMY W | o skonormyeckoro kapTorpadupoBaHus ¢
n3biCkanms, . KapTorpadmHe- NMOMOLLbIO reofe3nyecknx npmbopos, MTMC u
OUEHKY BO3aeMn- ckomy obecneve- )

CTBUS HA OKpY- HUIO  MHKEHEDHO- ANCTaHLUNOHHOIO 30HANPOBaHMS;
XaloLLYIo cpeay U 5KOMOrMYECKMX YMmeTb: BbIMNONHATL  TONorpagouyeckyto
3KOMOTMYECKYI0 N3BbICKAHWA 1 KO- | CBEMKY MECTHOCTU C MOMOLLbIO 3MEKTPOH-
9KCMEPTU3Y Mpo- NOrMYecKkoil  aKc- | HbIX TeodonuToB, GecnunoTHbIX neTaTenb-
eKTHOW aesATenb- neptmssl C uc- | Hbix annapaTos, THCC-npuemHKOB;
HOCTU Ha OCHOBe nornb3oBaHNeM BnageTb: OCHOBHbIMU MeTogamu paboTbl C
MCNosb3oBaHns COBPEMEHHbIX reogesvdeckuMm obopyagoBaHuem, Heobxo-
COBPEMEHHbBIX MHd)OpMaLlyIOHHb'X AMMBIMW ANt MOCTPOEHUs1 Tonorpagn4ecko-
nabopaTtopHo- TEXHOMOMMN U ME- | r5 nngHa MECTHOCTW, OCHOBHLIMU MeETOaM-
WHCTpyMeHTallb- TOAOB  MateMath- | yamn cospaHusi TemMaTW4Yeckux aKomorunye-
HbIX 3KOmoro- Yyeckoro Mopenu-

ckux kapT B T'MC.
reoXMMMNYECKMX, poBaHus
KapTorpadgo-
reoaesnyecknx u
ANCTaHUMNOHHbIX
MeTo0B KOH-
Tpons  npupoa-
HbIX pecypcoB

MK-5 | CnocobeH pea- | K-5.2 | BbinonHseT koM- | 3HaTb: OCHOBHbIE BUONHANKALMOHbIE METO-
nu3oBbIBaTb CU- nnekc Habniode- | obl OLEHKM COCTOSHUS OKpYXaloLLe cpeapi;
CTeéMbl U METOAbI HUA,  V3MEpeHWl | YmeTb: NPUMEHNATb MeTOoAbl BoMHAnKaL MK,

3KOMOrMyeckoro
MOHUTOPUHra ¥
NpOrHo3MpoBa-
HUS  3Konoruye-
CKOFO COCTOSIHMS
OoKpyXxatoLien

cpeabl

no peanunsauuu
3agay  aKonoruye-
CKOrO MOHMUTOPUH-
ra, OUEHKM 3KOIOo-
r’MYEeCKMX  PUCKOB
npu rpagocTpou-
TenbcTBe U B MNpo-
Lecce WHOM XO-
39NCTBEHHON [Oes-
TerbHOCTU

OLleHMBaTb COCTOSIHME OKpYXXatoLLern cpeabl
pPasnUYHbIX 3KOCUCTEM Ha NaHAwadgTHON
OCHOBE; OCYLLECTBMNATL cOOp, aHann3 u nNpo-
rHO3 pe3ynbTaToOB MOHUTOPUWHIA; NNaHNpo-
BaTb U NPOBOAMTL NoneBble 1 nabopartop-
Hble onbIThbl; AenaTtb 06paboTKy pe3ynbTaToB
nccnenosaHunin, opMynuMpoBaTh BbIBOAbI;
OLeHMBaTb CTeNeHb 3arpsA3HEHHOCTU BOAHI,
COCTOSIHME YNCTOThI BO3yXa M NOYBbI, OCHO-
BbIBasiCb Ha MoKa3aHWSIX PacTEHUI U XKUBOT-
HbIX — BuonHaMKaTopax;

BnapgeTb: NOHATUAHBIM annapaTomMm B obna-
CTU 3Konormm n buounHaukaumm, Heobxoau-
MbIM Ana npodeccnoHansHoOn nesaTenbHOo-
cTu, YMEHUAMMU NONCKOBO-
nccnegoBaTenbCckon paboThl, a Takke HaBbl-
KamMn OCYLLECTBIEHUST 3KCMEpPUMEHTarbHbIe
paboThbl.

13. O6bem npakTMkm B 3a4eTHbIX eguHMuax/yac. — 3/ 108.

dopmMa NpomMexyTo4YHOM aTTecTauum — 3aver.
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14. TpyaoemMKocTb N0 BUAam y4ebHoOM paboThbl

TpyaoemMKocTb
Bcero Mo cemecTpam
Bua yue6Holi paboThbl 4 cemecTp
Y. uy., B y. uy., B
dopm ¢dopme
e Nn Mnn
Bcero yacos 72 36 108 36
B TOM YMCre KOHTakTHas paboTta 70 36 70 36
CamocTosTenbHasa paboTa 2 - 2 -
dopma NpomMexyTo4HOM aTTecTaumm 0 - 0 -
(3a4em — 0 4ac.)
WToro: 108 108

14.1. CopepxaHue AUCLUUNIINHBI

n/n Peanusa-
uns pasge-
na gucum-

NAVHbI C
Paszgensbl (aTanbl) NpakTuK1 CopepxaHne pasgena
NOMOLLbIO
OHIamnH-
Kypca,
QYMK*
1. MoaroToBUTENbBHbLIN (OpraHu- MHCTpyKTax no TexHuke 6esonacHocTu, o6- https://edu.
3aLMOHHbIN). Lee 3HakoOMCTBO C MECTOM MpPaKTUKK, CO- vsu.ru/cour
CcTaBneHue n yteepxgeHue rpaduka npo- selview.php
XOXAeHus npakTuku. MNMpaktuyeckasa pabota ?id=8236
no MOMUCKY, BbIGOPY, NONy4YEHUIO U NEPBUYHOMN
06paboTKke NPOCTPaHCTBEHHbIX AAHHbIX, B
T.4. aKTyanbHbIX AaHHbIX 133, Ha panioH npo-
BeAeHUs y4eBHOM NPaKTUKM.
2. OcHoBHON (NoneBoWn, uccne- O3HakomIieHne ¢ NpUHUMNaMmn oxpaHbl pea- https://edu.
00BaTENbCKNN). KMX 1 MCHE3aILLMX BUOOB PACTEHUN U XK- vsu.ru/cour
BOTHbIX, a Takke co3gaHmsa OOIT. MNonesble | selview.php
OuonHauKaumnoHHble nccnegosaHua. Coctas- | ?id=8236
neHve gHeBHuKa. [oroga kak HeoTbeMnemas
cocTaBngAwLas noneBbIX NCCIIE40BaAHNN.
OueHkKa XM3HEHHOIO COCTOSIHUSA APEBECHBIX
pacTeHUn No KoOMMNIeKcy Mopdonormyeckmnx
N3MEHEHUI Yy COCHbI 06bIKHOBEHHON (Pinus
sylvestris L.). OueHka aKonorm4eckux ycno-
BUI cpeabl 0bUTaHMs No nnowaam NUCToBbIX
NAacTUHOK Nunbl MenkonuctHon (Tilia
cordata Mill). dnykTympytowlasi acummeTpums
NNCTOBBIX NMITACTUHOK NNMbI MENKONTUCTHON
(Tilia cordata Mill.) kak GuovHouKaTOp Kave-
cTBa cpeabl 0buTaHnsa. OueHka CoCTOsIHUS
aTMocepHOro Bo3ayxa no Hanuyuo, obu-
nuno, pasHoo6pPa3no NNLIAKHMKOB (FTUXEHO-
nHaukaums). dutonatonormdeckoe obcneno-
BaHVe TEppPUTOPUN 1 NogepeBHasi CbeMka
MecTHoCTU. [onesoe aelumndprpoBaHue
JaHHbIX KoCcMU4Yeckon cbeMkn. CosgaHue n
odhopMreHne NToroBbIxX Tonorpadunyeckmx
KapT 1 NraHoB KapTorpadupyemon TeppuTo-
pun.
3. 3aknounTensHbIn (MHOp- | MeonHpopmaumnoHHoe KapTorpadmpoBaHue https://edu.
MaLMOHHO-aHaNMUTUYECKUIA. | COCTOSIHUSA PacTUTENbHOCTU panoHa NpoBe- vsu.ru/cour
OEHNsI NPaKTMKN Ha OCHOBE NoneBbiX 6uonH- | se/view.php
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ANKaUMOHHbIX AaHHbIX. OueHKa cnekTpanb- ?id=8236
HbIX XapaKTePUCTUNK IKOCUCTEM panoHa npo-
BeAeHUs y4ebHOM NpakTUK1 MO AaHHbIM
MYIbTUCMEKTParbHON KOCMUYECKON ChEMKN C
annapatoB MODIS, Landsat, Sentinel, SPOT,
Iconos. KocMnyecknii MOHUTOPUHT COCTOSIHUSA
pactuTtensHocTy BITIB3 no BeretaLMoHHbIM
nHgekcam NDVI. CosgaHue n ocopmneHne
NTOrOBbIX TEMATUYECKMX KapT No pesynbTa-
TaM NpakTUKK.

CocTtaBneHue n oopmMmneHme oTyeTa npak-
TUKN.

15. NepeyeHb yyebHON NUTEpaTypbl, pecypcoB cetn «UHTepHeT», Heo6XxoAUMBIX
AN NPOXOXAEHUA NPaKTUKK

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHUK
OKonoro-aHanMTU4eCKne MeEToAbl UCCeAOBaHWSA OKpY>KatoLLen cpeabl: y4ebHoe nocobue /

1 T.W. MNMpoxopuHa, H.B. KaBepuHa, A.H. Hukonbckasa v ap. - BopoHex: n3a-so "Uctokun",
2010. — 304 c.

5 BbrnivHoBckas A. KO. BBegeHue B reoMHoOpMaLUnoHHbIE CUCTEMBI : y4ebHoe nocobue / A.10.
bnuvHoeckas, [.C. 3agos .— 2-e usg. — Mocksa : ®opym : MHOPA-M, 2018 .— 110 c.

6) gononHuTeNbHaa nuTeparypa:

Ne n/n NcTouHuk

3 depopoa A. . BuonHavkaumss n GUOTECTMPOBAHWE COCTOSIHUSI OKpYXaloLlew cpeabl:
yyeb. nocobue / A. A. Pegoposa. — BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 2006.- 39 c.
Buvonoruyecknin KOHTpPoONb OKpyXatowlen cpefpl. buonHgmkauma m OuoTecTupoBaHue
4 yueb. nocodue / O.1. Menexosa [u gp.] ; nog pea. O.I. Menexoson, E.WN. Eroposon .— M.
: Academia, 2008 .— 287 c.

B) VIHCbOpMaLI,VIOHHbIe 3]‘IeKTpOHHO-O6pa3OBaTeJ'IbHble pecypcChbl (O(bI/ILI,VIaJ'IbeIe pecyp-
Cbl MHTEPHET):

Ne n/n McTouHuK

BronHankaums BogHbIX 3KOCUCTEM [ONEKTPOHHBIN pecypc] : y4ebHOo-MmeToan4veckoe nocobme
Ans By30B : [Ang ctyd. 1 K. AHeB. OTA-HMA , HanpaeneHusa 020800 - Skonorns v npupogo-
nonb3oBaHue] / BopoHex. roc. yH-T ; cocT. [.A. AHundepoBa .— ONEKTPOH. TEKCTOBbIE AaH.
— BopoHex : Uspatenbckun gom BI'Y, 2014 .— 3arn. ¢ Tutyna akpaHa .— CBobogHbIn go-
cTyn u3 untpacetn BI'Y .— TekctoBbin chann .— Windows 2000 ; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-70.pdf>.

OKOnoro-reoniormyeckoe KkapTuposaHue : y4ebHo-meToanyeckoe nocobue ans sysos / Bopo-
6 Hex. roc. yH-T; cocT. K.KO. CunkuH .— BopoHex : WML Bry, 2009 .— 68 c. : un. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-193.pdf>.

ONEKTPOHHBIN KypC MO AUCLMNIIMHE HA nopTane «ANeKTPOHHbIN yHUBepcuTeT BIY» — Pexum
goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=8236

17. UHdopMaLMOHHbIE TEXHOSOIMMKU, UCNOoSNb3yeMble AN NPoBeAeHUs MPaKTUKW,
BKNOYas nporpamMmmMmHoe obecneyeHne U MHOPMaLMOHHO-CMNPaBOYHble CUCTEMbI
(npu HeoGxoanMmMocTH)

lMporpamma Kypca peanusyeTcd C MPUMEHEeHUEM AUCTAHUMOHHBIX TEeXHOMOMMN Ha
nnatgopme «ObpasoBaTenbHbIN NopTan «ONEeKTPOHHbIA yHuBepcuteT BIY». Pexum
poctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=8236.

18. MaTepmanbHO-TEXHUYECKOE ob6ecneyeHme NPaKTUKK:

O6wee konuyecTBo 0b6opyaoBaHUA M MaTepuanoB onpeaensdeTca yncnom bpurag,
BbINnonHAwWMX paboTbl. bpuraga coctont mns 3-4 cryaeHTtoB. B pacuyete Ha Gpuragy
TpebyeTtca crneayowmin Habop maTepmnanos 1 06opynoBaHNS:


http://www.lib.vsu.ru/elib/texts/method/vsu/m14-70.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-193.pdf
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MaTtepuanbl 1 obopyaoBaHue Ans noneebix paboT: nanartka, cnasnbHbIA MELLOK, No-
naTka, prok3ak, Komnac, NosieBon OHEBHWK, nucvas Bymara, nuHernka, HOXHULbI, BECHI
TOP3WOHHbIE, MepHas NeHTa (pyneTka), aKNMMeTp, MepHas BUIka, onpegenuTenu pac-
TeHun, repbapHas ceTka, cekaTop, Nynbl, MUINMMETPOBKA, NaneTka, TpaHCnopTup,
MeLLOYKM anst otbopa no4vs, EMKOCTM ANs oTOopa BoAbl, hoToannapat, HOyTOyK,

MaTtepuanbl n obopygoBaHne ana nabopatopHbix paboT: yawku MNeTpu, TepmocTar,
mMsiconenToHHbln arap (MITA), cTepunbHble KONObl, BECbl 3NEKTPOHHbIE, NMPob6o4vHOE
cBeprio, punbTpoBanbHasa Gymara, NMHUETbI, NUMNETKN, CEMEHa TecT-pacTeHui (oBec,
nweHnya, Kpecc-canar), CTakaH4YMKu ogHOpPa3oBble, MUKPOCKON.

GPS/TTIOHACC-npuemHuk, Hoytbyk, 3G/4G-moaem, Komnac unv reogesmyeckas
Bycconb, crneumanuampoBaHHoe nporpammHoe obecneveHme: QGIS, GRASS, SAGA.

[Mpn BbINONHEHUN Pa3nMYHbIX BUOOB paboT Ha y4yebHOM npakTuke no GuonHau-
Kaumm 1 3KONOrMyeckomy KaptorpadupoBaHUIO UCMONb3YIOTCA crnegyowme TeXHOMo-
rn:

- MPUMEHEHWE aHanUTUYeCKUX MeToA0B aHanunsa Ansa onpegeneHns 3arpsasHaoLLmnx
BELLECTB B OKpYXXatoLLen cpeae;

- OLleHKa KayecTBa OKpyatlLlen cpefbl nyTeM CpaBHEHWUSA MOnyvYeHHbIX pesyrnbTa-
TOB C NpeaenbHO-A0NYCTUMbIMU KOHLEHTpauusamu;

- OLleHKa Ka4yecTBa aTMOCepHOro Bosayxa, BoAbl, N0O4YB MeTogamu GuonHamMkauuu,

- rNasomepHasa CbeMKa MECTHOCTM M NoneBoe AelndpmpoBaHne;

- reonHOpPMaLMOHHbIE U CMYTHUKOBbLIE TEXHOMOIMUMW.

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUsA TeKYLeNn U NPOMEeXyTOYHON aTTecTa-
7]

MopsaOoK OLEHKN 0CBOEHMS 0By4Yalowmummncs y4ebHoro matepuana onpenenseTcs co-
epXXaHuem creayoLmx pasaenos AUCLUUNIVHBI

WHugukaTtop
Ne | HawmmeHoBaHwue pas- Komnie-
OOCTUXKeHUs OueHou4Hble cpeacTea
n/n ena gucunnimHbl TeHUms
KOMNETEHLNN
MoaroToBUTENBHBLIN MK-3 MK-3.5 .
1 (opraHn3auunoHHbIN). MK-5 MK-5.1 YCTHbIN 0MpOC, CUTYaLIMOHHbIE
MK-6 MK-6.1 3apaum
MK-7 MnK-7.1
OcHoBHoM (nonesow, MK-3 MK-3.5
> NCCrnegoBaTeNbCKUN). HEg HEE% CUTyaUMOHHbIE 33aauM
MK-7 MK-7.1
3aknounTeNbHbIN MK-3 MK-3.5
3 (MHdOPMALIMOHHO- MK-5 MK-5.1 CuTyaumnoHHble 3agaun,
aHanuTUYeCcKUn. MK-6 MK-6.1 OTYET MO MpaKkTuke
MK-7 MnK-7.1

CodepixaHue om4ema o npakmuke:

1 O6wme cBegeHns 06 ocobo oxpaHsembiX MPUPOAHLIX
TEPPUTOPUSIX U parioHe NPOBEAEHUSA NPAKTUKM.

1.1 OcobeHHocTn co3gaHusa OOMMT. HopmaTtnBHO-npaBoBas
baza.

1.2 O6was xapakTepuctnka Tepputopum BopoHexckoro
rocygapCTBEHHOro NpuMpogHoro GuoctepHoro 3anoBegHuKa
(BI'MBS3).

1.2.1 l'eorpacdmyeckoe nonoxeHme.

1.2.2 Penbed v rugponorus.

1.2.3 Knumatundeckume ycrnosus.

1.2.4 PactTuTenbHOCTb M NOYBbI.

1.2.5 XKnBOTHbIN MUp.

MpomexyToyHas atTecTaums
dopMa KOHTpons — 3a4eT
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MugukaTtop
Ne | HawumeHoBaHue pas- Komne-
AOCTUXEHWNS OueHo4Hble cpeacTBa
n/n aena aAuCuunIivHbl TeHuns
KOMNeTeHUUK

2 BUoMHOVKaLMOHHbIE NCCNEOOBAHNS.

2.1 TeopeTuyeckne OCHOBbI BUOMHAMKALMOHHLIX MCCNeno-
BaHUN, METOAbI U UX OCOBEHHOCTH.

2.2 CocTaBrneHvne [OHEBHWKA Morofdbl Kak Heobbemmnemas
cocTaBnsLlasi NofeBbIX UCCNE0BAHNN.

2.3 MapLupyTHOe onucaHue opeBoCTOS.

2.4 OueHKa XXM3HEHHOTO COCTOSIHUS OPEBECHbIX pacTeHWi
no KOMMMEeKCY MOPdOMOrM4yecknx M3MEHEeHUNn Yy COCHbI
06blkHoBeHHoM (Pinus sylvestris L.).

2.5 onyktympylowas acumMMeTpusi JIMCTOBbIX MNIAcTUHOK
OpeBeCHbIX PaCTEHUIN Kak BMONHANKATOPHbLIN MPU3HaK Kade-
CTBa cpefbl 0bUTaHus.

2.6 OueHka cocTosHUA aTMocdepHOro Bosdyxa Mo Hanu-
yno, obunuo, pasHoobpasnio NUWARHUKOB (NTMXEHOUHAM-
Kaums).

3 Okonornyeckoe kapTorpacgmpoBaHue.

3.1 TeopeTnyeckme OCHOBbI 3KOSIOrMYECcKoro kaprtorpadgu-
poBaHUs 88.

3.2 Buabl CbEMKU MECTHOCTH.

3.3 Okonoruyeckoe kaptorpaduposaHve B BITIES.

3.3.1 CosgaHue Tonorpacmyeckon OCHOBbI NSt TemMaTuye-
CKUX KapT.

3.3.2 KapTorpacumpoBaHue pesynbTaToB NUMXEeHOVHAMKAL MK,
3.3.3 lNogepeBHasa cbeMka.

3.3.4 KocMmnyeckum MOHUTOPUHI COCTOSIHUS pacTUTErNbHO-
ctu BITIB3 no BeretauuoHHbiM nHaekcam NDVI.

20. TunoBble OUEHO4YHbIe cpeaAcTBa U MeToAMYEeCKUe mMaTepuanbl, onpeaensito-
wue npoueanypbl oLeHMBaHUsA

20.1. TeKywWMn KOHTPOJSb yCNeBaeMocTu

KoHTponb ycneBaemocTu No ANCUUMIMHE OCYLLECTBSAETCSA C NOMOLLbI0 CUTYaLu-
OHHbIX 3a4a4 1 oT4YeTa No NPaKTUKE:

-cumyayuoHHbIe 3ada4qu (npumep):

(BbINONHSAOTCA Gprragamm no 2-3 YenoBeka)

3apaHue1. B nocnegHee BpemMsi yyeHble 00OpaTUnM BHUMaHuMe Ha M3MEHeHWe

OKpacKn NUrMEeHTOB pacTeHWn nog BNUSIHNEM (DAKTOPOB cpenpbl. bbiNno BbISCHEHO, YTO
aHTouMaHbl (BCe ramMmmbl pacuBETOK OT OpaHXeBOro A0 TEMHO-NUMIIOBOr0) M apyrue
OKpalleHHble 1 6ecuBeTHbIE CoeqMHEHUS MOTYT MEHATb CBOKO OKpacKy B CBSA3U C U3Me-
HEHUSIMWU YCNOBWUI cpeabl (XONogHble YCNOBUS CceBepa, BbICOKOrOpui, 3aMOPO3KU, He-
[OCTaToOK 3MIEMEHTOB NUTaHUs, U3bbITOK OOQHOro U3 HWUX, uameHeHme pH cpeabl 1 kne-
TOYHOrO COKa, CTpecchl 1 ap.).

Tak, aHTOoUMaHOBOE OKpaluMBaHWE pasfnnYHbIX OPraHoOB MOSIBISIETCA Y pacTeHun B
HebnaronpusTHbIX YCNOBUAX Cpeabl, YTO CBA3AHO C YCUIEHUEM UHTEHCUBHOCTW 3aLUnT-
HbIX OKMCNUTENbHbLIX npoueccoB. Kucnasa nodBeHHas cpefa BbI3blBAeT M3MEHEHME
OKpacKku B NpUpPOAHbIX YyCNoBUAX. Hanpumep, y repaHn necHom ¢ CMHMK LiBETKaMM Ha
KMCNbIX NoYBax — po30Bble nenecTtkn. CUHMe nenecTkn rmaumHTa — pactywero B6nmsm
MypaBerHMKa CTaHOBSATCSA KpaCHbIMU NO4 BIMSHMEM MYPaBbUHOW KUCIOTHI.

LiBeTkOBbIE pacTeHWsi B yCNOBUSIX ropoga MOryT CAYXUTb UHAWKATOpaMu 3arpss-
HeHus oKpyxarowen cpegbl. OHM MOryT BbISIBUTb KakK OTAENbHbIX 3arpsa3HUTENen BO3-
ayxa, Tak U oueHuBaTb obliee COCTosiHME NpupogHon cpedbl. IameHeHne o6bIYHOro
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ANS aHTOUMaHOB NypnypHO-KPaCHOro LBeTa Ha Apyron uBeT roBoput 06 obpasoBaHun
CMOXHbIX KOMMSIEKCOB aHToUMaHOB ¢ MeTannamu. [pupoga meTannosB BnvsieT Ha Xa-
pakTep okpacku: kobanbT JaéT pO30BY OKPACKY, XKeneso — CUHIo, Medb — 6enylo.

Takum obpasom, npu 3arpss3HeEHUU cpefbl BUAHbI U3BMEHEHUS LiIBETA BCEro pacTe-
HUS UNW OTAENbHbLIX €ro YacTen, a Yalle — ToYeYHble U3MEHEHMS LiBETa Ha JNUCTbSX,
nnogax u nenecrtkax. ATo — nokKasnbHble peakuuu, Bbi3BaHHbIE BIUAHWEM NOKarbHbIX
3arpsasHuTenen (KMcnble ocagku, BbIBPOCHI aBTOTpPAHCNOPTa, fIoKalbHble 3arpsi3HeHUs
TSOXKENBIMU MeTannamm).

B kauecTBe 06beKTa MCCrefoBaHUSA BbICTYNAOT BbICYLLUEHHbIE NIENECTKM PO3bl.

B cTtynky nomecTtuTte HaBecky obpasua (1 r) u 3anente ropsaven QUCTUNNMPOBAH-
Hon Bogown (50 mn). 3atem pasoTpuTe NeCTUKOM OO0 COCTOSIHUS XUAKOW Kawumubl. Bbl-
XMUTE Yepes3 Maprito BOAHYIO BbITSXKKY MUTMEHTOB U pasnenTe ee no vYeTbipemM npobup-
kam. MNepBasi Nnpobupka — KOHTponb. B ocTanbHble Tpyn noovepegHo AobaBbTe MO He-
CKOINbKO Kanenb nccrieqyemoro peaktmsa nog Homepamu 1-3. lNMpocneanTte nocnegosa-
TenbHOEe U3MeHeHne oKpacku. PesynbtaTthbl 3aHecuTe B Tabnuuy.

Ha ocHoBaHMM OTBETHOW peakunn (M3MEeHeHue LiBeTa NMUrMeHTOB) onpeaenuTte,
Kakne pacTtBopbl npegcTtaBneHbl nog Homepamu 1-3 (Pb(NO),, H.SO4, NH,OH)?

Tabnuuya
M3meHeHne okpackm nenecTtkoB po3bl NOA AENCTBUEM PeareHToB
1 2 3
Okpacka
HaseaHue
peakTnea

3apgaHue 2. B npouecce pasBuTUS XuMBble OpraHM3mMbl npucnocobunuce K obu-
TaHWO B onpeaeneHHbIX KUCMOTHO-LLENOYHbIX yenoBusax. na onpegeneHns KUCNOTHO-
CTU NOYB U U3MEHEHUA e€e MOoA BIUSHUEM MNPUPOLHbIX U aHTPOMOreHHbIX (PakTopoB
yaobHee Bcero ucnonb3oBaTb MHOANKATOPHbLIE BUAbI pacTeHU U 0COBEHHOCTU cocTaBa
domToueHO30B. B akonormm pacteHuin cyLiecTByeT crneayrolwas Knaccudukauus sMaos
no OoTHoLWeEHWO K pH okpyxatoLen cpeapbl: aumaodunsl — pacTeHus, npomnspacrarLime
Ha KMCIbIX NoYBax; HEMTPOGUIbI - pacTEHMSI NOYB C HEUTPAnNbHOW peakuunen; 6asmgu-
Nbl - pacTeHus, NpomspacTtaroLlime Ha LWeNoYHbIX NoYBax.
MpnypoYeHHOCTb pacTeHU K NoYyBam C OMNpaBrfieHHbIM 3HadYeHMeM pH gaeT BO3MOX-
HOCTb WCMONb30BaTb PaCTUTESIbHOCTb B KayecCTBe MHAMKATOpa KUCIOTHO-LLEMNOYHbIX
NMOYBEHHbIX PacTBOPOB. VIHOMKaTOpHas 3HA4YMMOCTb BUAOB AaHa npu nx MacCcoBOM Un
06MNbHOM Npou3pacTaHuu.
3adaHue: 3anonHume cmonbeu mabnuubl «Xapakmepucmuka U _pacrpocmpaHeHue

I'IOLIGZ.

Tabnuua
PacteHna-nHankaTopbl KACIIOTHOCTU K BoratcTea no4sbl (No PameHckomy, 1956)
CtyneHm pH XapakTtepucTtuka n pac- PacteHusa-nHgukaTopbl
6oratcTBa npocTpaHeHue No4B
noys
1-3 4,0-4,5 [Mopn6en OObLIKHOBEHHbLIN;, Be-
peck OObIKHOBEHHbLIN; OCOKa
manouBeTKoBas; MupT 60onoT-
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HbI; BOPOHMKA, WU BOASAHMKA
YépHas; nywuua BnaranuuiHas.
4-6 5,0-5,5 MNoneBuua cobayba; MaHXeTka
0ObLIKHOBEHHAA; OCOKa BOOCK-
CTOMNNOAHAasA; OBCAHMLIA OBEYbS;
AcTpebuHka BonocucTasi; nuH-
Hesl ceBepHas; MOSMHUSA TOny-
Oas; 6enoyc Topudalimin; nano-
POTHUK-OPISIK; CUBEL, NTyrOBOW.

7-9 5,5-6,5 TpsicyHKa cpefHsasa; ocoka BO-
OsiHas; XBOL, OOMNOTHbIN; 3eM-
NAHMKa necHas; HUBSIHUK ObbIK-
HOBEHHbIN;, MapbsHUK Oybpas-
HbIN; KUCnuMua; ropeL, 3aMeNHbIN.
10-13 6,0-7,5 TbicAYENUCTHUK 0b6bIKHOBEH-
HbIW; Onbxa YepHasi; ocoka ny-
3blpyatad; Bacurek nyroBow;
exa cbopHas; xmenb OObIKHO-
BEHHbIW; YMHA JyroBasi.

14-16 7,0-7,5 JIncoxBoCT; oOcCOKa KOPOTKOBO-
nocuctas; UMKOpun  OBbIKHO-
BEHHbIN; Kenepusa rpebeHyaTas;
nagBeHey, poraTbii; nouepHa
XMeneBnaHas; nanyaTtka rycu-
Has; Yabpel Maplianna.

3apaHue 3

OTeyecTBEHHbBI KOCMUYECKUA annapaT OUCTaHUMOHHOro 3oHaupoBaHus Kadonyc-B
BbIMOMNHWUIT ABa UNMPOBbLIX CHUMKa OOHOW U TOW Xe TeppuUTOpuUMn: NepBbii CHUMOK — 5
aBrycra, a NoBTOpPHbIN — 5 ceHTs6pa Toro e roga. Ha obonx CHUMKax 4YeTko Aelmnd-
pupyeTcsa rpaHuua necHon Bblpybkn, No n3obpaxeHnsiMm Takke BMAHO, YTO BCreACTBME
aKTUBHbIX J1€C03aroTOBUTESNbHbLIX paboT nnowaab BblpyOkM Bblpocna. 1o kaxgomy
CHMMKY MOXHO MOACYMTAaTb KONMMYECTBO NUKceneun, npuxoaswmxcsa Ha Bolpybky (N). Tak
ansa nepsoro cHumMka N1 = 1231 nukcenen, a ansa sToporo — N2 = 1456 nukcenen. lNpo-
CTPaHCTBEHHOE pa3peLueHne Ucnonb3yembix CHUMKoB L = 10 m/nukcens. Onpeagenute
HACKOSbKO BblpOCna NPOeKTMBHas nnowaab BblpybneHHoro neca (S) 3a 0603Ha4YeHHbIN
nepuoa. OTBET NpuBeauTe B rektapax, C OKpyrneHnem 0o COTbIX AONEN.

PelwleHne: n3 ycnosuin 3agaym ACHO, YTO nnowagb Bblpybku yBenuyunacb Ha N2 -
N1 nukcenen, To ectb Ha 1456 — 1331 = 225 nukcenen. 3Hasa NPOCTPAHCTBEHHOE pas-
peweHne cHuMmka — 10 m/nMkcenb — MOXHO, MyTeM BO3BEAEHUA 3TOWM BENUYMHbI B
KBagpaTt, yCTaHOBUTb, YTO Ha 1 nukcenb cHumka npuxoamtca 100 M2 Ha MECTHOCTW.
CooTBeTCTBEHHO, 255 nukcenen Ha mecTHocTM ByayT cooTBeTcTBOBaThL 25500 M2 mnu
2,55 ra. Taknm o6pa3omM, MOXHO 3anucaTb popmyny pewenus 3agaum: S = (N2 - N1) *
L2 /10000 [ra].

OtBeT: 2,55 ra.

3apgaHue 4

Mo cepun cnekTpo3oHarnbHbIX KOCMUYECKMX CHMMKOB C annapartoB Sentinel-2 ansa oga-
HOPOAHOrO SIECHOr0 MaccuBa paccynTan N3MeHEHNs HopManmM3oBaHHOIO Pa3HOCTHOIO
BeretaynoHHoro nHaekca (NDVI) 3a BeretauMoOHHbIA ce30H. [1py 3TOM BbINIO ycTaHoB-
neHo, 4to B UoHe nokasatenu NDVI ana paccmaTtpuBaemoro neca B cpeaHemM CoCcTaB-
nanu okono 0,7, a B uone — 0,4. OpneHTUPYACb Ha AaHHble NoKasaTenu AanTe 3aknio-
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YyeHne O TOM, YTO MOrSI0 NPOM30OUTUN C NNECHBbIM MacCcUBOM: A — Npou3oLlen ecTeCTBEH-
HbI NPUPOCT 3eneHon Buomacchl; b — 3HaYUMbIX U3MEHEeHUn 3eneHon Buomacchl He
npousowno; B — nponsowno cunbHoOe cokpalleHue 3eneHHon Guomacchl. Beibepute
BapuaHT oTBeTa M OBOOCHyMTe caenaHHoe 3aKm4yeHue, OnMpasicb Ha NpuBeAEHHbIe
3Ha4veHusa NDVI.

OtBeT: B. Yem Gnmxke 3HayeHne mnHagekca NDVI k +1, Tem Bbile 3eneHas dbuomacca
pactutenbHocTn. COOTBETCTBEHHO, CHMXeHNe nHgekca ¢ 0,7 go 0,4 cengetenbcTByeT
O CUITbHOM COKpaLLeHUn 3erieHon Gruomaccsl.

3apava 5
B yncnoBon TakCcoHOMMM, Knaccudgumkaumm coobLecTB, Npy cpaBHeHMM dayH u drop
ncnonb3yeTcs 60onbLIoe YACNO NoKa3aTenen COOTBETCTBUSA, MMEKOLLNX pa3HOOOpa3Hyo
MaTeMaTuyeCcKyto npupoay.
Paccuntante nHgekc CepeHceHa-YekaHOBCKOro, eCnm U3BeCTHO, YTO CpaBHMBaNuUCb
BMOOBbIE CMUCKN ABYX pernoHanbHbiX dayH. Ha nepBom y4yacTtke obBHapyxeHo 68 Bu-
AoB, Bo BTopoM — 93. O6wmx Bngos 6bino 3adukcmpoBaHo 37. Caenante BbIBOALI.
[JononHutenbHble AaHHbIe
Pacuet nHpekca CepeHceHa-YekaHOBCKOro Npon3BoanTcs no popmyrie
2a

ICS' = (

a+b)+(atc)
roe a - Ymcno odLwmx BMOOB Ans ABYX CAUCKOB; b- Yncno BuaoB, MELWKNXCA TOSNbKO BO
BTOPOM CMMCKE; C - YNCIIO BUAOB, UMEIOLLMXCS TONBbKO B MEPBOM CMUCKE.
PeweHue
lcs=2*37/(68+93)= 0,46
OtBeT: 0,46

TecTOoBbIe 3apgaHuA

OnpepgeneHne coCToAHNA cpeabl N0 HaNM4mMK UM OTCYTCTBUIO B HEWN TEX UM UHBIX Op-
raHM3MOB, Ha3blBaeMbIX MHOMKaTOpaMm

2. U\cnonb3oBaHUe XNBbIX 00BHEKTOB B IKCNEPUMEHTE

3. Buonorunyeckne 4acebl

4. MeToq U3y4eHUst XKMBOTHbIX

BuonHgmkaTopamun HasbiBatoT:

1. JaTymkn aHanUTMYecknx Npnubopos, N3y4atoLLMX XNUBOTHBIX

2. OpraHuambl Unu coobuecTBa OPraHU3MOB, XXU3HEHHble (PYHKLMK KOTOPbIX TakK
TECHO KOppenupyrT C onpeaeneHHbIMU chakTopamMu cpefbl, YTO MOryT npume-
HATLCA ANS UX OLLEHKU

3. PacTteHus

4. MnkpoopraHuambl

Mcnonb3oBaHue B kayecTBe GMOMHANKATOPOB NULLANHUKOB Ha3bIBAIOT:
1. dutonnagmkaumsa

2. AnbronHankaums

3. JluxeHonHankaums

4. 3oomnHamnKauums

Kakon 13 nHaekcos, paccunTbiBaeMblX, B TOM YKCHE MO AaHHbIM
ANCTaHLMOHHOIo 30HANPOBAHWSA, HE HanpaBreH Ha XapakTepucTuKy
pacTUTENbHOro NoKpoBa:

1. NDVI

2. TWI
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3. SAVI
4. EVI

MaTemaTtnyeckuim Metoq, 4acTo NPMMEHSIOLWNIACS ONS NOCTPOEHNA KapT
paccenBaHus 3arpA3HAILWMX BELLECTB, NPY KOTOPOM HEN3BECTHbIE
NPOMEXYTOYHbIE 3HAYEHNSA KOHLIEHTpaL MK 3arpsa3HsoLLEro BellecTsa
BbIYMCNSAIOT NO 3HAYEHUSAM U3 OKPY>KaOLLMX TOYEK C U3BECTHBIMU
KOHLEHTpaUNAMN Ha3bIBalOT:

1. PeHpepuHr

2. lnckpuMmmnHaums

3. UHTepnonsauuns

4. PecemnnuHr

Mpy noneBoM 3KONOrMYECKOM KapTorpacmpoBaHUmM YacTo NPUMEHSAIOT
onpegereHne KoopanHaTt ¢ NOMOLLbIO MPUEMHMKA rrobanbHbIX HAaBUTALMOHHbBIX
cuctem (GPS, NMTOHACC v gp.) — B Kakon hopme nydile 3annucatb

KoopAuHaThl, eCnu NnaHnpyeTca nocrneaytowas obpaborka gaHHbix B TNC?

1. Fpaaycbl ¢ AecATUYHbLIMU gonsmMu (npumep: 51.70482 c.w., 39.18738 B.A.)
2. ['pagycbl, MUHYTbI, cekyHabl (npumep: 51°49°31 'c.w., 39°15°48" " B.A.)

3. MeTpbl (npumep: 6746928, 4362319)

Kakoe 13 Ha3BaHuI He CBA3aHO C MYIbTUCMNEKTPANbHON KOCMUYECKON
CbEMKOW, HO NPU 3TOM CBSI3aHO C pagapHON KOCMUYECKON CbEMKON?
1. Landsat

2. Sentinel

3. Terra Aster

4, SRTM

Acce 1

Kakown Bug pbei6 cornacHo «PykoBoacTBy Mo onpeaenieHnio MetogomMm buotectmpoBaHus
TOKCMYHOCTU BOf, AOHHBLIX OTNOXEHWUN, 3arps3HSALWMX BELLECTB M OypoBbIX pacTBO-
poB» LenecoobpasHo MCnonb3oBaTb ANs onpeaeneHnss OCTPON neTanbHON TOKCUYHO-
CTM CTOYHbIX M NOBEPXHOCTHbIX N MOA3EMHbIX BOL, LOHHbIX OTNOXEHUIN (BOAHbLIX BbITS-
Xek), 6ypoBbIX pacTBOPOB, BOAHbIX PaCTBOPOB OTAENbHbIX BELECTB U UX CMecen?
OO6bACHMTE, NOYEMY UMEHHO BUA pblb NCNONb3yeTcs B KadecTBe TecT-o0bekTa?
Bo3MOXHbIU 8apuaHm omeema:

l'ynnn sBnsaTCA pacnpocTpaHeHHbIMW akBapuyMHbIMU pbibkamu. 'ynnn — menkue pbl-
Obl C AAPKO BbIpaXeHHbIM NOMOBbIM AnMopduamom. Camubl Menbdye camok (3—4 cm),
Gonee sipkoin okpackn (Cepo-KOPUYHEBLIE C APKUMWN KPaCHbIMW, ronybbiMn, 3eneHbIMU 1
YepHbIMW BKpanneHuamu n Todkamm). Camkm oo 6 cm, xentoBaTto-3eneHble. [pogon-
XUTENbHOCTL XM3HN — 3-3,5 roga. PasmHOXeHuMe: XnBopogsLmne, oTMeTbIBalOT Marnb-
koB. MeToguka ocHOBaHa Ha YCTAHOBMEHMM Pa3nuyunsa Mexay KOnmM4yecTBOM MnorméLumnx
pbl® B aHanunanpyemon npobe (onbiT) n npobe, KOTopas He COAEPXKUT TOKCUYECKNX Be-
wecTtB (KOHTponb). [Onsi KONMYECTBEHHOW OLIEHKM TOKCMYHOCTW pacTBopa BeLlecTBa
(cmecn BellecTB) yCTaHaBNMBAKOT CPEOHIO JeTanbHYK KOHLUEHTpauuio BeLlecTBa
(cmecm BewecTB) 3a 96 4 GuotectnpoBaHus (JIK50 3a 96 ).

Acce 2

Kakon Bug pbi6 cornacHo «PykoBoACTBY MO onpeneneHnio MeToaomMm buotectnpoBaHus
TOKCMYHOCTU BOZ, AOHHBLIX OTNOXEHWUN, 3arpA3HAOLLMX BELLECTB U OypOBbIX pacTBO-
poB» Lenecoobpas3Ho MCNonb3oBaTb AN onpeaeneHns OcTpon netanbHOM TOKCUYHO-
CTU CTOYHbIX N MOBEPXHOCTHbIX U MOA3EMHbIX BOA, AOHHbLIX OTIIOXEHUN (BOAHbLIX BbITS-
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Xek), OypoBbIX pPacTBOPOB, BOAHbLIX PacTBOPOB OTAESNbHbLIX BELLECTB U UX cMecen?
O6bAcHMTE, NoYeMy UMEHHO BUA pblb NCNONb3yeTcs B KadecTBe TecT-obbekTa?
Bo3moxHbIU eapuaHm omeema:

N'ynnn aBnalTCa pacnpocTpaHeHHbIMW akBapuyMHbIMU pbibkamu. 'ynnn — menkue pbl-
Obl C SIPKO BbIpaXXeHHbIM NOSIOBbIM AnMopdmamoM. Camubl Menbvye camok (3—4 cm),
Bonee sipkon okpacku (Cepo-KOPUYHEBLIE C APKUMW KPaCHbIMK, ronybbiMn, 3efieHbIMU U
YepHbIMK BKpanneHusamMn n tovykamm). Camkm oo 6 cm, xentoaTto-3eneHble. Npogon-
XUTENbHOCTb XN3HN — 3—3,5 roga. PasmHOXeHMe: X1BopoasLwme, OTMETLIBAKOT Mallb-
koB. MeToguka ocHOBaHa Ha yCTaHOBMEHUM pasnuunsa Mexay KOnm4ecTBOM nornbLumx
pbl® B aHanunanpyemon npobe (onbiT) 1 Nnpobe, KOTopas He COAEPXKUT TOKCUYECKNX BE-
wectB (KOHTposnb). [Onsi KONMYECTBEHHOW OLIEHKM TOKCMYHOCTM pacTBopa BellecTBa
(cmecn BellecTB) yCTaHaBNMBAKOT CPEOHIO JeTanbHYK KOHUEHTpauuio BeLlecTBa
(cmecu BelecTB) 3a 96 4 6uoTecTnpoanHusa (JIK50 3a 96 v).

-om4em 1o ripaKmuke

OTuyeT roTOBMT rpynna obyvallmxcs N0 TeopeTUYeckMM MaTtepuanam Wu
pesynbTataM MOMeBblX WCCNeaoBaHUN Ha TeppuTOpUM  MOMUrOHA  MPaKTUKMU.
CopepkaHue oT4yeTa BKMYaeT cnegylowuve pasfenbl: BBeAeHWEe, MeCTO M CPOKM
NpoBeAeHMs1 NPaAKTUKKA, COCTaB W BuUAbl paboT, LUenb MccnegoBaHUn u atanbl paboT,
aHanu3 pes3ynbTaToB MONeBbIX UCCreaoBaHWUA, aHanM3 pe3ynbTaToB, 3akitoyYeHme.

OTyerT BKNOYaeT cnegyowmne rnaebl U MYHKTbI:
1 O6wume ceeageHnst 06 0cobo oxpaHsaeMbIX MPUPOAHBIX TEPPUTOPUSAX U palioHe NpoBe-
AEHUS NPaKTUKN.
1.1 OcobeHnHocTn co3gaHmsa OOIMT. HopmatmnBHo-npaBoBas 6asa.
1.2 O6wan xapakrepucTuka Tepputopmum BOpOHEXCKOro rocyaapCTBEHHOrO NPUPOAHO-
ro 6GuoccepHoro 3anosegHuka (BIrmb3).
1.2.1 l'eorpaduyeckoe NonoxeHme.
1.2.2 Penbed v rugponorus.
1.2.3 KnumaTtu4yeckme ycrnosus.
1.2.4 PactutenbHOCTb U NOYBbI.
1.2.5 Y)KMBOTHbIN MUP.
2 bnonHankaumMoHHbIe nccneaoBaHus.
2.1 TeopeTnyeckne OCHOBbl BMONHOMKALMOHHBIX UCCeaOBaHUN, METOAbLI U NX OCODEH-
HOCTMW.
2.2 CocTaBrneHue gHeBHMKA norogbl kak Heobbemremasa cocTasnswowasi nonesbIX Uc-
cnefoBaHUMN.
2.3 MapLupyTHOe onucaHne gpeBOCTOS.
2.4 OueHKa XN3HEHHOro COCTOSAHUS APEBECHbLIX PAaCcTEHUN NO KOMMIEKCY MOpdosioru-
YeCKNX U3MEHEHUN Y COCHbI 0bblkHoBeHHOM (Pinus sylvestris L.).
2.5 OnykTynpyowas acMMMeTpUs NIMCTOBbIX MNAACTUHOK APEBECHbBIX PacTEHUN Kak Guo-
WMHOMKATOPHbIN NPU3HaK KadecTBa cpebl 0buTaHus.
2.6 OueHka COCTOsiHMSA aTMOCGEpPHOro Bo3ayxa no Hanuuuio, obunuio, pasHoobpasuto
NULWANHUKOB (NTMXEHOMHANKaLUMS).
3 Jkonormnyeckoe KaptTorpagupoBaHue.
3.1 TeopeTuyeckme OCHOBbI 3KOSTOrMYECKOro KaptorpagpuposaHus 88.
3.2 Buabl CbeMKU MEeCTHOCTH.
3.3 3konornyeckoe kaptorpadgumposaHue B BITIB3.
3.3.1 CosgaHune TonorpadmMyeckon OCHOBbI AS1s1 TEMaTUYECKUX KapT.
3.3.2 KapTtorpadupoBaHue pesysibTaToB NIMXEHOMHOVKALNUMN.
3.3.3 NoaepeBHas cbeMka.
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3.3.4 KocMU4ecknin MOHUTOPUHI COCTOSIHMS pacTtutenbHocTn BITIE3 no BeretaumnoH-
HbiM nHaekcam NDVI.

KpMTepMM OoleHnBaHUA oT4HeTa.

LLikana oue-

Kputepun oueHmBaHus ot4yeTa HOK
M3noxeHne mateprana nonHoe, nocrneaoBaTernibHoe, B COOTBETCTBUM C NPOrpaMmMOon 3aumeHo
npakTuku. JonyckaTca HEeCyLEeCTBEHHbIE U CTUNUCTUYeckmne ownbkn. CogepxaHue
OT4eTa COOTBETCTBYET TPEOOBAHWNSIM, YCTAHOBEHHBIM NPOrpamMMol nNpakTukn. OTyeT
COaH B YCTaHOBIIEHHbIN CpoK. [MporpammMa npakTuku BbinoriHeHa. OT3bIB MOMOXK-
TenbHbIN. OByyaoWwnics BnageeT NOHATUMHLIM annapaTom AaHHOW obnacTn Hayku,
crnocobeH uNNCTpMpoBaTb OTBET NpuUmepamMmu, paktamu; OMNyCcKaeT He3HAYUTENb-
Hble OLNOKM B OLLEHKE KauyeCTBa OKpY>KatoLLien cpeapl, NoNeBbIX NCCNea0oBaHUSX.
M3noxeHne matepuana HenomnHoe, 6eccuctemHoe. CyllecTBytOT OWNBKN, cogepxa- | HeszaymeHo
HMe oTyeTa U ero oopmIieHNne He COOTBETCTBYHT TpebOBaHWUSIM, YCTAHOBINEHHbLIM
nporpamMmmon npaktukn. OTYeT caaH B yCTaHOBMNEHHbIM CpoK. OT3bIB OTpULATENbHBIN.
lMporpamma NpakTukM He BbinonHeHa. O0yvaloWwmuncs 0EMOHCTPUPYET OTPbIBOYHbIE,
(parMeHTapHble 3HaHUS, He YMEeT MPoOU3BOAUTL MONEBble U OLEeHOYHble paboTbl
6e3 NoMoLLM PYKOBOAMTENS MPaKTUKM, HE CMOCOOEH MPUMEHATb METoObl GUOMH-
ANKaLMM 1 SKONOTrMYECKOro kKapTorpadupoBaHnst Ha NpakTUKe.

20.2. NMpomexyToyHana aTrectauus

OueHka 3HaHWN, YMEHUA N HaBbIKOB, XapaKTepuaylLwmx aTanbl opMMpoBaHUSA
KOMNEeTeHUMI, NpU NPOXOXOEHUM NMPaKTUKU NPOBOAUTCA B XOA4E NPOMEXYTOYHOW aTTe-
ctauun. lNpomexyToyHas aTtTectauusi NPoBOAMTCS B COOTBETCTBUM C [lonoxeHnem o
NPOMEXYTOYHON aTTecTauum oby4varowmnxcsa no nporpaMmmam Bbicliero obpasoBaHust.

lMpomexyToyHas aTTecTauus nNo NpakTuke BKIIOYaeT NOAroTOBKY M 3alMTy oT4yeTa.

[ns oueHuBaHUsA pe3ynbTaToB 00y4YEeHUs NpU NPOMEXYTOYHOM aTtTecTaumn (3a-
4yeT) MCNOoMb3YTCA crefytoLme nokasaTenu:

1. CuctemaTnyHOCTbL paboTbl obyyatroweroca B nepuon nNpakTukn, CTEMNeHb ero
OTBETCTBEHHOCTU NpPU MPOXOXAEHUN NPaKTUKN: CBOEBPEMEHHAA NOAroTOBKa OHEBHMKA
NPaKTUKK; BbINOMHEHWE NniaHa paboTbl B COOTBETCTBUM C YTBEPXKAEHHbIM rpadouKom;
noceLleHne BCeX NPaKkTUYECKUX 3aHATUN.

2. YpoBeHb npodeccnoHanmama, 4EMOHCTPUPYEMbIA OByYaloLWMMCs — NpaKTu-
KaHTOM (NpodeccuoHanbHble KayecTBa, 3HaHUSA, YMEHUS, HaBblkK): CNOCOBHOCTb OCYy-
LecTBNATL NoAbop agekBaTHOrO MeToAda ANs peLleHnst NOCTaBMEHHbIX B XOA4e NpakTu-
KN 3apad, ageksaTtHoe oopMynunpoBaHue uenv 1 3agad uccnenoBaHvs; ymMmeHve Bbige-
nAaTh U popMynMpoBaTh LENu U 3agadn npoeccnoHanbHoON AesaTenbHOCTU B UX B3au-
MOCBS131; CMOCOBHOCTbL MPOBOAUTL MNOSieBble OUMOMHAMKALWOHHbIE MCCRedoBaHUA, a
TaKKe OCyLeCTBNATb UX KamepanbHyto 0b6paboTKy, co3gaBaTb Ha OCHOBE pesynbTaToB
noneebix paboT kapTorpadunyecknin matepuarn; NofHoTa oxeaTta Heobxoanmon nutepa-
Typbl.

[nsa oueHMBaHnA pe3ynbTaToB 0Oy4YeHUSA Ha 3a4eTe MCMNOoMb3yeTcs WKana — 3a-
YTEHO, HE 3a4YTeHOo

CooTHOWeEHNe nokasaTenen, KpuTepues W LIKanbl OLEHMBAHWA pe3ynbTaToB
oby4eHuns.

YpoBeEHb
Kpntepumn oueHnBaHnsa KomneTeHunm cdopmmpo- LWkana
BaHHOCTM OLIEHOK
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KOMnNeTeH-
Lnn
O6yvatowmmrca BbinonHUN nfaH paboTbl NpakTUkKM B cOOT- | basossbll 3aumeHo
BETCTBUN C YTBEPXOEHHbIM rpadukoM. OTYeTHble MaTte- | yposeHb
puanbl OTpaxawT agekBaTHoe (POpMyIiMpoBaHME LIENn m
3agad uccnegoBaHus, Belbop HeobxogMmoro metoga Ans
peLLeHnsa NOCTaBMEHHbIX B XoA4e NpakTukm 3agadv. Obyya-
IOLMINCA BnageeT NOHATUMIHBIM annapaToM gaHHoW obna-
CTM HayKkn (TeopeTu4eckMMn ocHOBamMu BuomHaMKaumm w
9KONOrM4yeckoro KapTorpadupoBaHusi), CNocobeH oLueHu-

BaTb MPMMEHATb OCBOEHHbIE METObI HA NPaKTUKE.
Obyyaowmmncsa He BbINONHUA NnaH paboTbl NpakTukn. B - He 3a-
npeacTaBNeHHbIX OTYETHbLIX MaTtepuanax oTCyTCTBYIOT He- YmeHo
obxoaumble 3neMeHThbl: He cchopMynMpoBaHbl Lenb 1 3a-
Aayvn paboTbl, He NpUBEAEH OHEBHUK NPAKTUKW, HE NpoBe-
AeHa obpaboTka pesynbTaTtoB MOSEBbIX WCCREeAOBaHUN,
obyvatowmncs He cnocobeH NPMMEHSATL MeToabl BUONHAN-
KaLun 1 3KOJOrM4eckoro kaptorpadomMpoBaHusl Ha MNpakTu-
Ke.

OTyeT cogepxuT criegyrowime coctasnsaowme: odbpaboTaHHbIN U CUCTEMATU3INPO-
BaHHbIA Matepmarn no TeMaTuKe NPaKTUKU; SKCNEPUMEHTArNbHYH 4acTb, BKIHOYAOLLYHO
OCHOBHble MeTOAbl NPOBeLEHUS UCCeAoBaHNA U cTaTUCTUYEeCKOM oBpaboTkn, obcyx-
AEHNEe MNONYyYEHHbIX Pe3ynbTaToB; 3aK/IOYEHME, BbIBOObI M CMUCOK NUTEPATYPHbIX UC-
ToYHMKoB. OTYeT 0bs3aTenbHO NOANUCHLIBAETCS (3aBepAeTCs) pyKoBOAUTENAMMU Npak-
TUKN. Pe3ynbTaTbl NPOXOXAEHUS NPAKTUKM OOKNagbiBalOTCA rpynnon obyvarowmxcs B
BMOe YCTHOro COOBLEeHUs C OEMOHCTpaumMen npeseHTaumMm Ha 3aknuYUTENbHOM KOH-
depeHumn. Kaxxgbin oby4varomncs npeacTaBnseT noieBon AHEBHUK NPaKTUKN.

Mo pesynbTatam foknaga C y4eTOM XapaKTEPUCTUKM PYKOBOAUTENS U KayecTBa
npeacTaBneHHbIX OTYETHBIX MaTEPMArnoB, a Takke OQHEBHUKA MPaKTMKM obyyarolemycs
BbICTaBnsieTcA 3a4yeT.

Mpn oueHMBaHUN UCMONb3YOTCS Ka4eCTBEHHbIE LUKanbl OLEeHOK. Kputepun oueHu-
BaHWS1 NpUBEAEHDI BbiLLIE.



