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I. HEJIb U 3AJIAYU U CHUIIJINHBI

Leap kypca — ¢opMupoBaHHE MNPEACTABICHUS O 3aKOHOMEPHOCTSX (POPMHUPOBAHUS
YCTOMYUBOCTH MOYB K TEXHOTEHHBIM Harpy3kam, 0 TEOXUMHUH U OMOT€OXUMUH JaHImadTOB, 00
AQHTPOIION€HHOM M3MEHEHHUM IapaMeTpPOB M COCTOSHUM IIOYB, UX YCTOMYMBOCTH B IIpoLEcce
AQHTPOIIOTEHHOTO HCII0JIb30BAHNUS, B TOM YHMCJIE TEXHOT€HHOT'O BO3/1€HCTBUS.

3agaum Kypca: 3HAKOMCTBO C II0Ka3aTeIsIMUA U METOJaMU U3YYEHUsI YCTOMYUBOCTH I10YB
K TEXHOT€HHBIM Harpys3kam; O3HAaKOMJICHHE C Treo- U OHMOreoXMMHUeH JaHAmagToB; aHAIN3
MOHATHUS YCTOMYMBOCTH KaK OAHOM U3 (yHIAMEHTAIbHBIX MpPOOJIEM COBPEMEHHOTrO
€CTECTBO3HAHMS, 3HAKOMCTBO C IOHATHMHBIM allllapaToM TEOpUU YCTOWUYMBOCTH, THUIIAMHU,
dakTopaMu U MEXaHW3MaMU YCTOMYMBOCTH; 03HAKOMJICHHE C METOJAAMH OIEHKa yCTONYMBOCTHU
IIOYB K aHTPOIIOT€HHBIM BO3JIEHCTBUSAM: CEIbCKOXO035HCTBEHHOTO U TEXHOT€HHOTO.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JucuumnnrHa «YCcTOWYMBOCTh MTOYB K TEXHOTCHHBIM Harpy3kam» OTHOCUTCSA K Ooky 1
«ducuurmimueey 4Yact, (GOPMHPYEMOH yYaCTHMKaMH OOpa30BaTENbHBIX OTHOIICHHH IO
yueOHOMY IUIaHy HampasieHutro noarotoBku 06.04.02  «IlouBoBenenue» mporpaMma
«3eMenbHBIN KaIacTp M SKCIIepTH3a OYBY, H3y4aercs B 1 cemectpe.

bazupyercst Ha 3HaHUAX, YMEHMSX, HABbIKAX, MOJYYEHHBIX CTYJEHTaMHU IpPHU HU3YYEHUU
TcuuIuMH OakanaBpuata HampasieHuss noarotoBku 06.03.02 «IlouBoBenenue» mpouib:
VYrpaBieHue 3eMeIbHbIMU PECypCaMu.

3HaHUS, YMEHUS ¥ HaBBIKH, IOJYYCHHBIE NPU TPOXOKACHUU UCIMIUIMHBI, OYymyT
UCMOJIb30BaHbl B IIPOLIECCE OCBOEHMs  ClENyILMX AucuuIuinH:  «BoccranoBnenue
JeTPaTUPOBAaHHBIX 3eMeNb», «[ OCyIapCTBEHHBII MOHUTOPHUHT 3€MEb», «IKOJIOTHIECKOe
HOPMHPOBAHUE, NACIOPTU3ALUA U cepTU(UKaLUs 1T0UBY, «PaloHanbHOE 3eMIIeN0Ib30BAHNE U
wiogopoaue TouB», «OIEHKa BO3JIEHCTBHSA Ha OKPYXKAIOMIYIO cpexy», «l eoxumus
nanamadToBy, «lIpuemMbl 1 METOBI HAYYHOT'O UCCIIEAOBAHU Y.

I11. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
JUCHUIIJINHBI

[Tpoiecc ocBoeHUs JUCLUUIUIMHBI HampaBieH Ha (OPMHPOBAHHE KOMIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBieHuro moxarotoBku 06.04.02
«[TouBoBeneHue» nporpamMma «3eMeIbHBIN KaJacTp U SKCIEPTHU3a HOYBY:

[TIK-1: CnocobeH opraHu30BbIBaTh U MPOBOAUTH arpOXMMHUYECKUN U arpo3KOJIOrHUeCcKUn
MOHUTOPHUHT, Ppa3IUyYHble BUABI TOYBEHHBIX HCCIIEAOBAHUM, OCYIIECTBIATH  OLEHKY U
HKCIEPTU3Y MOUB, YUET U KOHTPOJIb 3€MEb;

[1K-2: CnocobGeH oOpraHu30BbIBaTb M  INPOBOAMWTH  HCCIEAOBAaHUS B  001acTH
HKOJIOTMYECKOTO COCTOSIHMSI T0YB, YIPAaBIEHUS IUIOAOPOJUEM IOYB M 3€MENIb; BBINOIHATH
aHanu3 ¥ 00paboTKy pe3ysIbTaTOB UCCIIET0BAHHM, COCTABIIATH OTYETHI.

ITepedyens miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JA0CTHKEHUs KOMIIeTeHIN

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTeHIH

1IK-1 HJIK nx1a 3HaTtb: mTpoOJSIeMBbl, THIBL, (HAKTOPHI
Criocoben OO6nanaTh 3HAHUSAMHU IS | MEXaHU3MBl YCTOMUMBOCTU KaK OJIHY U3
OpraHN30BBIBATh U | OpraHu3anuu U | GhyHIaMeHTaIbHBIX MPOOJIEM COBPEMEHHOTO
IIPOBOJUTH IIPOBEICHUS €CTECTBO3HAHMUSL.

arpOXUMHUYECKHA M | arpO’KOJIOTUYECKON YMeTb: ycTaHaBIMBATH THIBI, (PAKTOPHI,
arpodKOJIOTUYECKUN OLICHKH 3€Mellb, | MEXAaHU3MbI U KPUTEPUHU YCTOMYUBOCTH.
MOHUTOPHHT, rOCYJapCTBEHHOTO Baaners: THITAMH YCTOWYMBOCTH
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pa3TuYHbIC BUIbI
MMOYBEHHBIX
HCCJICTOBaHUM,
OCYIIECTBIISITh

OIICHKY W JKCHEPTH3Y
IIOYB, y4er u

KOHTPOJIb 3€M€EJIb,

MOHUTOPHUHTA, OBOC, | (reoxumuueckas, OuoJoruyeckas,
BBISIBJISITH  YCTOWYHMBOCTD | (pr3UUEcKasi, yCTOMYUBOCTh MOBEPXHOCTH B
IMOYB K TEXHOIEeHHBLIM | 00IacTH pacrpocTpaHeHUs
Harpyskam; MHOTOJICTHEMEP3JIBIX TTIOPOS).
000CHOBBIBAThH BBIOOD

METOAUK  HCCJICOBAHUI;

IMOHUMATh TIPUHITUTIBI

MacrnopTU3aluu i1

cepTudUKaIIHU TIOYB.

HJIK k12 3HATB: MIPUHLIHIIBI DKOJIOTHUECKOU
OcCyecTBISITh CTaHJApTHU3AIMU U CePTU(DUKAIIUN TTOYB TIPH
rOCYJapCTBEHHBIHN U | OTIPEJCIICHUH YCTOWYMBOCTA TIOYB IPHU
3eMeIbHBIN KOHTPOJIb, | TEXHOT'CHHBIX Harpy3kax.

OIICHKY OOBEKTOB | YMETh: BBIABISATH HM3MEHCHHUE COCTOSHUS
HEIBKHMOCTH, MOYB MPU AHTPOTIOTEHHOM BO3/ICHCTBHH.
MPOBOAWTh KagacTpoBwll | Biajerb: Meromamu aHanmm3a W OIEHKHU
yUYeT, JIECOBOACTBEHHYIO | SKOJOTHYECKOIO COCTOSHHUS 3arpsi3HEHHBIX
OIICHKY M0YB; | TIOYB U 3€MeJIb U MTPOTHO3a €r0 U3MECHEHHUS.
HCIIOJIB30BaTh  ITPUHITUIIBI

3KOJIOTMYCCKOM

CTaHJapTH3AIUN H

cepTuduKaImy oyuB

UK k13 3HaTh!: o011y1o TEOPHIO reo- u
Crocoben BBISIBJIATE | OMOTr€OXUMHUU TaHamagToB,
OCOOCHHOCTH  T'€OXUMHH | MOp(OreHETHUCCKUIA aHaIu3 u
naHAmadToB, MPOBOAHUTH | OMOTCOXUMUYCCKUE TMPUHITUIBI Ha OCHOBE
MOP(OreHeTHYECKUMA OOIIETTPUHSATHIX MMOYBEHHBIX H
aHAJIU3 TI0YB U OTJIOKCHUN | MEXTHCIUILTUHAPHBIX METOJIOB
Ha OCHOBE OOIIETIPUHATHIX | MCCIICIOBAHUS.

[MOYBEHHBIX u| YMeThb: MIPOBOJIUTH moabop
MEXKIUCIUTITMHAPHBIX KOHTPOJHPYEMBIX MH(OPMATUBHBIX
METOAOB UCCIICAOBAHUS. MOoKa3aTeyjel  yCTOMYMBOCTH  TOYB K

TCXHOI'CHHBIM HArpy3KaM.

Baagerb: NOHATMHHBIM — anmaparoM IO
npobjeMe  yCTOWYMBOCTH:  3KOCHUCTEMBI,
T€0CUCTEMBI, TOYBBI.
1IK-2 HJIK k21 3HaTB. KpUTEPUM  YCTOMYMBOCTH, HX
Cnocoben OueHuBaeT M NPOBOAUT | KOJMYECTBEHHYIO OLIEHKY.
OpraHU30BBIBATH M| ydeT TOYB M 3EMEJb | YMeTh: ONpPENEIATh YCTOMUMBOCTH IOYB K
IPOBOAUTH €CTECTBEHHBIX JKOCHCTEM | TEXHOT'€HHBIM HAarpy3Kam IO IMOKa3aTessiM.
VICCIIEIOBAHMUS B| U arponangmagTos, | Baagers: ¢dakropamu M MexaHU3MaMU
obnactu aHAIIU3UPYET YCTOWUYMBOCTH; KPUTEPUIMHU YCTONYUBOCTH,
IKOJIOTHUECKOTO AQHTPOIIOTEHHOE UX KOJIMYECTBEHHOU OLICHKHU.
COCTOSTHUS MIOYB, | BO3JIEHCTBUE Ha
yIpaBJIeHUS OKPY’KaIOUIYIO cpeny;
IUIOIOPO/INEM TOYB U | OOOCHOBBIBAET
3eMeNb;  BBINOJHATH | HEOOXOAUMbBIE
aHaM3 U 00pabOTKy | MEIIMOPATUBHBIE U ApPYyrue
pE3yIBTaTOB MEpOTPUATHS o
UCCIIEI0BaHUH, BOCCTaHOBJIEHUIO

COCTaBJIATH OTUYCTHI.

ACTpaIUPOBAHHLBIX 3E€MCJIb.

HJIK nik 22

3HaTh. oKa3aTenu u MCTOABI OITPCACIICHUA




OOGoCHOBBIBaECT BBIOOD
METOIOB  HCCJEIOBaHUS,
MPUMEHSET METO/IBI
MaTEMATUYCCKOI'O

MOJIETTUPOBAHUS TUIs
IPOTHO3UPOBAHUSA

IJI0J0POIUs MIOYB.
Bnaneer HOPMAaTHUBHO-

METOANYECKON 0a30il A
HUCCIEO0BaHUN II0YB.

YCTOMUMBOCTH  IOYB K  TEXHOI'€HHBIM
Harpyskam,
YMerb: ycTaHaBIMBaTh IPEUMYLIECTBA U

HEJIOCTaTKH CHCTEMBI MoKa3aTele,
XapaKTePU3YIOIHUX YCTOMYMBOCTU IMOYB K
TEXHOT€HHbIM Harpy3kam Ha COBPEMEHHOM
3Tare pa3BUTHUS TOYBOBEICHMUS.

Baangern: METOAaMu
YCTOMYMBOCTh  IMOYB K
Harpy3Kam.

W3Yy4YEHHUS
TEXHOI€HHBIM




V.

O0BbeM JUCHUILIHHBI COCTABJIAET 2 3a4e€THBIX €IHHHUILI, /2 YacoB.
W3 HuX peanusyeTcs ¢ UCIOJIb30BaHHEM AIIEKTPOHHOTO 00yUYeHHS U IMCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA 24 yaca.

®opMa NPOMEKYTOUYHOM ATTECTAIUM: 3a4ET.

4.1 ConepxaHue JMCUMILIMHBI, CTPYKTYPHPOBAHHOE IO
KOJIMYECTBA AKAIeMHYECKUX YACOB

COJEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

TeEMaM, ¢ YKa3aHHEM BH/I0B y‘leﬁﬂbIX 3aHATHH H OTBECACHHOI'0 HAa HHX

Ne Pa3zgen nucuunimabl/TeMa Buabl yueOHoi padoThl, dopMa TeKy1ero
n/H - BKJIIOUYASI CAMOCTOSITEILHYIO PadoTy KOHTPOJIA
g o0y4aromuxcs, IPAKTHYECKYIO IIOATOTOBKY H ycneBaemocTu/
= g § TPYAOEMKOCTh ®opma
2 S = 5 (B yacax) MPOMEKYTOYHOM
s © 2w = KonTakTHasi padoTa nmpenogaBareas | . arrecTauMu
Q 59 g- E = ¢ 00y4alOIUMHUCS 3 E = (mo cemecTpam)
o 2 £ & Jlexun Cemunap/ | KoncyabTa- § z 8
) E l';; P IIpakTHyeckoe, s § 5 g
g g e JabdopaTopHoe O
© 3aHsiTHe/
1 2 3 4 5 6 7 8 9 10
1 Pazgen 1. Tunsl u KpUTepuu YCTOHYHUBOCTH MOYB 1
Tema 1. IIpobmema ycroWumBocTM Kak omHa W3 | ] 7 TectupoBanue,
(yHIaMEeHTaTBHBIX npoGIrem COBPEMEHHOTO - 2 2 - 3 pedepartsl, TOKIAIBI
€CTECTBO3HAHMUS. npesentanuu, KCP
3 Tema 2. Tunmel  ycroiiumBocTH  (T€OXMMHYECKas, TectupoBaHue,
Ouosoruueckas, GhU3NYECKas, YCTOWUMBOCTD MOBEPXHOCTH | 1 7 - 2 2 - 3 pedepatsl, OKNAABL,
B 00J1aCTH PacpOCTPaHEHHs MHOTOJIETHEMEP3JIIBIX ITOPO). npesenrayu, KCP
4 Tema 3. YCTOWYMBOCTh OCHOBHBIX 30HAJbHBIX THUIIOB IIOYB TectupoBaHue,
K Pa3IMYHBIM BHJaM aHTPOIIOTEHHBIX BO3/ICHCTBHM. 1 7 - 2 2 - 3 pedepatsl, 1OKIAABL,
npesenTanun, KCP
5 | Pasznea 2. Kpurepun, MeToabl M MHIUKATOPbI OLEHKH 1
YCTOHYHBOCTH K BHEINIHUM BO3/1eiicTBHAM
6 Tema 4. Kpurepmii OIEHKH yCTOWYMBOCTH TOYB K TectupoBaHue,
AHTPOTIOTEHHOMY BO3/EHCTBHIO. 1 7 - 2 2 - 3 pedeparsl, JOKIAzHI,
npesentanuu, KCP
7 Tema 5. T'ymycooOpa3oBaHme Kak KpPUTEPUH OILEHKH TectupoBaHnue,
YCTOWYMBOCTH TI0YB K TEXHOTE€HHOMY 3arPA3HEHHUIO. 1 7 - 2 2 - 3 pedeparsl, JOKIabl,
npesentanuu, KCP
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8 Tema 6. [IporykTs OpraHo-MUHEPAIBLHOTO TectupoBaHue,
B3aUMOJENCTBUS KakK KpuTepuil ycroitumBoctu mouB k | 1 7 - 2 2 - 3 pedepartsl, TOKIAIbI,
Jlerpaialyi. npesentanuu, KCP

9 | Tema 7. CooTHOLIEHHE  OTHOCUTEIBHO  TPYAHO TectupoBanue,
pasnaraeMblx (CTaOMJBHBIX) UM JIETKO  pa3jlaraeéMbIX pedepartsl, TOKIaIbI,
(mabuneHBIX)  (OPM  OpPraHUYECKUX COCIAMHEHMH Kak | 1 6 - 2 2 - 2 npesenrtaruu, KCP
KpUTEpUHA YCTOWYMBOCTM MOYB K €CTECTBEHHBIM U
AHTPOIIOTECHHBIM BO3JCHCTBUSIIM.

10 | Tema 8. I'pynmoBoii cocTaB M JUHAMHKA TIyMYCOBBIX TectupoBaHue,
BELIECTB KAaK  KPUTEPUH  ycTOWYMBOCTH 1o4YB K | 1 6 - 2 2 - 2 pedepartsl, TOKIaIH,
AHTPONOTEHHOMY BO3/I€HCTBHIO. npe3ernrarmn, KCP

11 | Tema 9. Kpurepuu OLEHKHM U CTPYKTYpHBIE MapaMeTpbl TectupoBaHue,
TpaHchopManuu TYMYCOBBIX BEIIECTB nous | 1 6 - 2 2 - 2 pedeparsl, TOKIAIbI,
arpojasgmagToB. npe3entanuu, KCP
Hroro 60 18 18 24

4.2 Ilnan BHeay}]HTOpHOﬁ CaMOCTOSITEeJILHOM paﬁoTbI Oﬁy‘lalOlIIl/IXCH nmo AMCIMIIJINHE
CamocrosTenbHas paboTa 00y4JaromuXCs YuebHo-
Ceme METOYECKOe
Ha3zpanue pasznena, TeMBI . Cpoku Tpynoemkocts | OLieHOUHOE CPEICTBO obecreueHue
cTp Bun camocrosTensHOM paboTh .
BBITIOJTHEHUS (qac.) CaMOCTOSTENbHOM
paboTHI
1 |Pazgen 1. Tumbl W  KpUTEPHH
YCTOHYHBOCTH NOYB
1 |[Tema 1. IlpoGmema ycroitumBocTr Kak|[logrotoBka K TECTHPOBaHMIO, HamucaHWe pedepara u TectupoBanue, Cm. . V
onHa u3 (yHIAMEHTAIBHBIX MPOOJIEM|COCTABICHHE IIPE3EHTAMM C HCIOJIB30BAHUEM CITHCKA 1-2 Henens 3 pedeparsi, KCP
COBPEMEHHOTO €CTECTBO3HAHMS. PEKOMEHIYEMOMH JINTEPATyphl U JIOCTOBEPHBIX HCTOYHUKOB
n3 cetn MHTEpHET
1 |Tema 2. Tumnsl ycroitunBocTH|[loaroroBka K TecTUpOBaHHIO, HamucaHue pedepara u TectupoBanue, Cm. . V
(reoxnmudeckas, Ouonoruyeckas,|coctaBieHne NPE3CHTAlMM C HCIOJIB30BAHUEM  CITHCKA pedeparsi, KCP
¢busnyeckas, YCTOWYNBOCTH|pEKOMEHIYEMOH JINTEPATYPhl U JTOCTOBEPHBIX MCTOYHHUKOB 3-4 Henens 3
MTOBEPXHOCTH B obmactu|u3 cetu IHTepHET
pacTpoCTpaHeHNUsT MHOTOJIETHEMEP3IIBIX
Iopo).
1 |Tema 3. VYcroiiunmBocTh OCHOBHBIX|[IOATOTOBKa K TECTHPOBaHMIO, HAmHCcaHue pedepara u TectupoBanue, Cm. . V
SOHANBHBIX THNOB TIOYB K PAsTAYHBIM(COCTABNCHME TPESCHTALMM C MWCMONB3OBAHMEM CIHCKA| o I 3 pedepatsr, KCP
BHIaM aHTPOIIOTCHHBIX BO3ICHCTBHHA.  |pEKOMEHIYEMOH JUTEPaTyphl U TOCTOBEPHBIX MCTOYHHUKOB
u3 cetu MHTepHeT
1 (Pasgen 2. Kpurepum, MeToabl H
HHIUKATOPHI OLIEHKH YCTOHYMBOCTH K
BHCIIHMM BO3/1eiiCTBUSIM




CamocrosTenbHas paboTa 00yJaromuXCs Yue6Ho-
METOJMUYECKOe
Cewme Hazpanue pa3znena, TeMbl . Cpoxn Tpynoemkocts | OLieHOUHOE CPENCTBO obecrieueHne
cTp Bun camocroaTensHOM paboTh .
BBINTOJTHEHHSA (dac.) CaMOCTOSATENIbHON
paboTsl
1 |[Tema 4. Kpurepuit ouenku|[lonroroBka k TecTMpoBaHHWIO, HamucaHue pedepara u TectupoBanue, Cm. . V
yCTOfI?PIBOCTPI NOYB K AHTPONOTCHHOMY|COCTABICHAE IPE3CHTALMM C HCMONb3OBAHMEM CIHCKA| 4 g Hexens 3 pedeparsr, KCP
BO3CHCTBUIO. pPEKOMEHAYyeMOll JTUTepaTyphsl U JOCTOBEPHBIX HMCTOUHUKOB
u3 cetu MHTepHeT
1 |Tema 5. Tymycoobpasosanue Kak|[lororoBka K TeCTHpOBaHMIO, HamucaHue pedepara u TectupoBanue, Cm. . V
KPATEPHil OLCHKH YCTOMMHBOCTH MOYB K|COCTABNCHHE TPE3CHTALMM C MCTIONB3OBAHHEM  CIHCKA| g 4 S 3 pedepatsr, KCP
TEXHOT€HHOMY 3arpsi3HEHUIO. PEKOMEHIYEMOH JINTEPATYphl U JOCTOBEPHBIX HCTOYHHUKOB
n3 cetn MHTEpHET
Tema 6. [IpoaykTsl opraHo-([ToaroToBKka K TECTHPOBaHWIO, HamucaHue pedepata u TectupoBanue, Cm. . V
q |MuHepaibHOTO ]?‘3aI/IMOZ[€I>‘ICTBI/I$I KaK|COCTABIICHNE TPECHTALMA  C HCMONB3OBAHMEM  CIHCKA| 1, | Hezenst 3 pedeparsr, KCP
KPUTEpHUA  YCTOMYMBOCTH  II0OYB  K|pPEKOMEHIYEMOH JMTEpaTyphl W JIOCTOBEPHBIX HCTOYHHUKOB
JIeTpajalyy. n3 cetn MHTEpHET
Tema 7. CooTHomeHne OTHOCHTENbHO|IIOATOTOBKA K TECTUPOBAHMIO, HANIMCAHHUE pedepara U TectupoBanue, Cm. 1. V
TPYIHO pa3iaraeMblX (CTaOMJIBHBIX) H|COCTABICHHE IPE3CHTAINH C HCIOIb30BAHUEM CIINCKA pedeparsr, KCP
JIETKO paziaraeMbiX (JIaOMJIBHBIX) (OPM|peKOMEHyeMOH JIUTEepaTyphl U JOCTOBEPHBIX HCTOYHUKOB
1 |opranmueckux COeUHEHNN Kak|u3 cetn MurepHer 13-14 genens 2
KpUTEpUH  yCTOMYMBOCTH  IIOYB K
€CTECTBEHHBIM M aHTPOIOTCHHBIM
BO3JICHCTBUSIM.
Tema 8. I'pynrioBoii cocraB u auHamuka|lloAroToBka K TECTHPOBAHWIO, HamNMcaHue pedepara U TectupoBanue, Cm. . V
{ |TYMYCOBBIX BelleCTB Kak KpHUTEpHii[cocTaBIeHNE TPE3EHTAlMA  C  HCTIONB3OBAHMEM  CIACKA| 4o - 2 pedeparsi, KCP
YCTOWYHMBOCTH TIOYB K aHTPOINOT€HHOMY|PEKOMEH/IyeMOH JIHTepaTypbl M JOCTOBEPHBIX HCTOYHHUKOB
BO3ICHCTBUIO. n3 cetu MHTepHeT
Tema 9. Kpurepum onenkun  u|llogroroBka K TeCTHpPOBaHHWIO, HamucaHue pedepara u TectupoBanue, Cm. . V
1 |CTPYKTYpHBIE TapaMeTphl|COCTABICHAE  MPE3CHTAUNH € MCIONL30BAHMEM  CTIMCKA| - 2 pedeparsi, KCP

TpaHcopMamy TYMYCOBBIX BEIECTB
MI0YB arpoJIaHIagToB.

peKOMCHHyeMOﬁ JIATEPATYpbl U JOCTOBCPHBIX HCTOYHHKOB
n3 CCTH I/IHTepHeT

OO6mmit 06beM caMOCTOSTENbHON paboThI IO JUCHUILIMHE (dac) — 24

U3 Hux 00beM CaMOCTOSTENBHOM pa6OTI)I C UCTIOJIb30BAHUEM DJICKTPOHHOI'O O6y‘ICHI/I$I U TUCTaHIIMOHHBIX

00pa30BaTeNFHBIX TEXHOJOTHH (dac) — 24




4.3. Conep:xaHue TUCHUILINHBI

Pa3znen 1. Tunbl U KpUTEPUM YCTOMYMBOCTH MOYB

Tema 1. IIpoGiemMa yCTOWYMBOCTH KaK oOAHA U3 (yHIAMEHTAIBHBIX TpoOiieM
COBpEMEHHOro ecrecTBO3HaHMS. [loHATHIHBIA anmapar 1o mpoOieMe yCTOHYMBOCTH:
9KOCHCTEMBI, TEOCUCTEMBI, TIOUBBI: CTEINEHb, MPEACIbl U MOPOT YCTOWYUBOCTH, CTAOMIILHOCTD,
YIOPYrocThb, 3JIACTUYHOCTh, YYBCTBUTEIBHOCTb, IIJJACTUYHOCTb, CAMOPETYJSALHUs; IOHATHE
VHBApUaHTAa U IIEPHUOJIa pENaKkcaluy, Mepa YCTOMYMBOCTH.

Tema 2. Tunbsl ycTOWYMBOCTH (F€OXHMHYECKas, OwWoNoruyeckas, Gu3uveckas,
YCTOHYMBOCTh TOBEPXHOCTH B OOJIACTH PACIPOCTPAHEHHUS MHOTOJICTHEMEP3JIBIX TOPON).
@DakTophl U MEXaHU3Mbl YCTOWYMBOCTU. Ponb ¢dakTopoB BHEIIHEW cpensl (KiIumar, peibed,
pacCTUTENBHBIA MMOKPOB, TTOYBOOOPA3YIONINE MOPOABI) B MOJACPKAHUH YCTOMYMBOCTH TOYB K
AHTPOIIOIE€HHBIM BO3JCHCTBUSM.

Tema 3. YCTOHYMBOCTP OCHOBHBIX 30HAJIBHBIX THIIOB IOYB K PA3JIMYHBIM BHJIAM
AQHTPOIIOIE€HHBIX BO3JIEHCTBHII.

Paznen 2. Kpurepuu, MeToAbl 1 HHANKATOPHI OLIEHKU YCTOHYHUBOCTH K BHEIIHUM
BO3AeHCTBUAM

Tema 4. Kpurepuil o1ieHKH yCTOMYHMBOCTH MOYB K aHTPOIIOI€HHOMY BO3JIEHCTBUIO.

Tema 5. ['ymycooOpazoBaHue Kak KpUTEPHUl OLEHKH YCTOMYHUBOCTH MOYB K TEXHOT€HHOMY
3arpsI3HEHUIO.

Tema 6. [IpoayKThl OpraHo-MHUHEPAIBHOTO B3aUMOICUCTBUS KaK KPUTEPUI YCTOMYMBOCTH
MOYB K JIeTpaJaliii.

Tema 7. COOTHOIIEHHE OTHOCUTEIIBHO TPYJHO pa3iaraeMbIX (CTaOMIIBHBIX) M JIETKO
pasznaraeMbix (7a0WMIBHBIX) (OPM OPraHUYECKHX COCAMHCHUN KaK KPUTEPHUH YCTOWYMBOCTHU
MIOYB K €CTECTBEHHBIM U aHTPOIIOI'€HHBIM BO3/I€HCTBUSIM.

Tema 8. I'pymnmoBoit coctaB W JAWMHAMUKA TYMYCOBBIX BEHIECTB KaK KpUTEPUI
YCTOMUYMBOCTHU MOYB K aHTPOIIOTEHHOMY BO3/IEHCTBUIO.

Tema 9. Kputepuu OIEHKH M CTPYKTYPHBIC IMapameTphbl TpaHCHOPMAIUU TYMYCOBBIX
BEIIECTB [10YB arpojaHamagToB.

4.3.1. llepevyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

No | Nepaznena | HaumeHnoBanue cemunapos, | TpynoemkocThb OrnieHoYHBIE dopmupye
n/m U TCMBI MPaKTUYICCKUX U (qacm) cpeacTBa MBIC
JAUCIUII- J'Ia60paTOpHI>IX pa60T KOMIICTCH-
JIMHBI R05041
Bcero | U3 Hux
(Mozyms)
YacoB | IpaKTU4
eckas
TIOJIr0-
TOBKa
1 | Pazgen 1.
Tunsl "
KpUTEPUH
YCTOHYHUBOCT
1 TI0YB
2 Tema 1. [Ipobnema ycToiunBocTH VYcTHslii onpoc, IK-1
Kak oJHa u3 (yHAaMEHTaJIbHBIX 2 nokianpl, npesenrammuy | MKk .1
npooiieM COBPEMEHHOTO
€CTECTBO3HAHMSL.
3 Tema 2. Tumsl ycTOHYMBOCTU VYcTHslii onpoc, IK-2
(reoxumuyeckasi, OMOJOrHIECKas, noknansl, npeseHtanuu | MAKnko.2
¢bm3nueckas, YCTONYMBOCTH 2
MTOBEPXHOCTH B obmactu
pacnpocTpaHeHusl




MHOTOJIETHEMEP3JIBIX TOPOJ).

4 Tema 3. YCTOWIMBOCTH OCHOBHBIX YcTHBIH ompoc, IK-1
30HAJBHBIX  THUIOB  MOYB K noknanel, npeseHtaryu | MAKnki.1
pa3NUYHbIM BUJAM WKk 3
AHTPONOIE€HHBIX BO3JACHCTBUN.
5 Pasnen 2. YcTHBI# ompoc,
Kputepuu, JTOKJIaJIbl, Mpe3eHTaIH
MeTO/IbI "
HHIHKATOPHI
OIIeHKH
YCTOHYHMBOCT
U K BHEIIHUM
BO3/IeHCTBHUA
M
6 Tema 4. Kpurepuii oueHkn YcTHBI ompoc, IK-1
YCTOWYUBOCTHU OYB K noknanel, npeseHtanuu | WAKnki.2
AQHTPOIIOTEHHOMY BO3/ICHCTBHIO. [K-2
W/1Knk2.1
7 Tema 5. ['ymycooOpa3oBaHue Kak VYerHslit onpoc, IK-1
KpUTEpUN OLIEHKH YCTOMYMBOCTHU noknanel, npezentanuu | UKk 1
MOYB K TE€XHOTCHHOMY
3arps3HEHUIO.
8 Tema 6. IIpoaykTel opraHo- VYerHslit onpoc, IK-1
MUHEPAJIBHOTO  B3aUMOJEUCTBUSA noknanel, npeseHTauun | MAKmnki.1
KaK  KpUTEpUH  YCTOWYMBOCTH IK-2
OYB K JIerpajalium. NKnx2.1
9 Tema 7. CooTHoIIIeHHE YcTHBI ompoc, IK-1
OTHOCHUTEIBHO TPYJHO noknanel, npeseHTauun | MAKnki.1
pa3maraeMbix (CTaOWJIBHBIX) W [K-2
JIETKO pasfiaraeMbIX (JaOUIbHBIX) NKmk2.1
(hopM OpraHMYECKHX COCIUHCHUN
KaK  KpUTEpUH  YCTOWYUBOCTH
MOYB K  €CTeCTBEHHBIM W
AQHTPOIIOTEHHBIM BO3JECHCTBHUSIM.
10 Tema 8. I'pymmoBoii coctaB u YcTHBIN ompoc, IK-2
JUHAMUKAa TYMYCOBBIX BEIIECTB qoxnansl, npesentarmu | MKk 1
KaK  KpUTepUd  YCTOWYMBOCTH U Knk2.2
MOYB K aHTPOTIOTEHHOMY
BO3JEUCTBHIO.
11 Tema 9. Kpurepum OIEHKH u YcTHBI ompoc, IK-2
CTPYKTYpPHEIC apaMeTpsI nmoknmaasl, mpeserTarmn | MIKmko.1
TpaHchopMaIuu TYMYCOBBIX U Knk2.2

BCIHICCTB II0OYB al“pOJ'IaHZ[H.Ia(bTOB.

TpeboBaHMs K pe3eHTALUH
1. MynpTuMenniiHas mpe3eHTalus J0JDKHA UMETh TUTYIbHBIM Claill U copepxkarb o-7

CIalI0B.

2. TekcT 1 ero opopMIICHHE JOKHBI COOTBETCTBOBATh M30paHHON TeMe.
3. Undopmanums, comepxaiascs B MPE3CHTAMA HE JOJDKHA MOBTOPSATH JIEKIIMOHHBIH

Marepuai.

4. Ha IOCJIEIHEM clainae MMpe3CHTaIuu HGO6X0,[[I/IMO YKa3aTb UCTOYHHKHU HCHOJ’IBByCMOﬁ

uH(pOpMaLnu.

TpebGoBanust kK JOKIATY
N3noxenue maTepuaiia JOJKHO UATH MOCIEI0BATEIbHO U COOTBETCTBOBATh MPE3EHTALIUU
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MakcuMaabHOE KOJIMYECTBO 3a KOMITBIOTEPHYIO IPE3EHTAIMi0 M JoKimag K Hed — 10
OaJLIO0B.

4.3.2. llepedeHb TeM (BOIPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE H3yYeHUe
CTyJIeHTAMH B paMKax caMocTosiTeJibHOI padoTsl (CPC)

Bonpoce! 1u1st caMmocTosTenbHON paboTh

1. Tlpobnema yCTOWYMBOCTH KakK OfHa W3 (PyHIAAMEHTaJIbHBIX MPOOJIEM COBPEMEHHOI'O
€CTECTBO3HAHMUS.

2. [lonsTuiiHbIi anmapar 1o npodjaemMe YCTOWYMBOCTH: SKOCUCTEMbI, T€OCHUCTEMBI, TOYBbI:

3. Tumbl ycTOMYMBOCTH (TeoXUMHUYEcKas, Ouoyormueckas, (pusmdeckas, YCTOWYHUBOCTH
MOBEPXHOCTHU B 00J1aCTH PACIIPOCTPAHEHUSI MHOTOJIETHEMEP3JIBIX IIOPOJ).

4. ®akTOpbl U MEXaHU3Mbl YCTONYHUBOCTH.

5. Poap daktopoB BHemHeW cpeapl (KauMmaT, penabed, pPACTUTEIbHBIA TOKPOB,
OYBOOOpa3yoIe MOpoabl) B MONACP)KAHUM YCTOWYMBOCTH IIOYB K aHTPOIOTEHHBIM
BO3JIEHCTBUSIM.

6. Kpurepun ycTOMYMBOCTH, MX KOJMYECTBEHHAas OICHKA. PamxupoBaHue (PakTopoB
BHEIIHEW CpeAbl, IOYBEHHBIX NApaMETPOB U CBOWCTB 10 HUX pOJHM B MOJACPKAHUU
YCTOMYUBOCTH.

7. YCTOWYMBOCTb OCHOBHBIX 30HAJILHBIX THIIOB MTOYB K PA3IUYHBIM BUAM aHTPOIIOT€HHBIX
BO3JICHCTBUM.

8. Kputepuii olieHKH YCTOWYMBOCTH MOYB K aHTPOIIOT€HHOMY BO3/CHCTBHUIO.

9. T'yMycHOEe COCTOSIHHE€ TIOYB - COBOKYITHOCTH OOOOIIEHHBIX XapaKkTepUCTHK U
IoKa3areJieu.

10. OcHOBHBIE HENOCTATKHW CHCTEMBI IOKa3aTeleld TyMYCHOTO COCTOSIHHS IIOYB Ha
COBPEMEHHOM 3Talle€ pa3BUTHUs IOYBOBEICHMUS.

11. MeToabl u3ydeHus rymyca moys.

12. KpusucHoe cOCTOSIHHE TPaIULIMOHHON METOANYECKOM 0a3bl.

13. OO6mas Teopusi TyMUPUKAIINH.

14. 3MeHeHHne TYMYCHOT'O COCTOSTHUS TIOYB PETHOHA MTPHU aHTPOIIOT€HHOM BO3JICHCTBUU.

15. T'ymycooOpa3oBaHue Kak KPUTEpUU OIEHKH YCTOWYMBOCTH TIOYB K TEXHOTECHHOMY
3arpsI3HEHUIO.

16. ITpotyKThI OpraHo-MHUHEPATLHOTO B3aUMOICHCTBUS KaK KPUTEPUI YCTOMYMBOCTH TIOUB
K JIerpaJlaliii.

17. CooTHOLIEHHE OTHOCUTENBHO TPYIHO pasjaraeMblXx (CTaOWJIBHBIX) U  JIETKO
paznaraeMbix (TaOMIBHBIX) (OPM OpPraHMUECKUX COCIUHEHUN KaK KPUTEpUN YCTOWYHBOCTH
MIOYB K €CTECTBEHHBIM U aHTPOIIOT€HHBIM BO3JEHCTBUSIM.

18. I'pynmnoBoil cocTaB M JAMHAMHUKA T'yMYCOBBIX BEIIECTB KAaK KPUTEPUH YCTOMYMBOCTH
II0OYB K aHTPOIIOIT€HHOMY BO3JIEHCTBHUIO.

19. Kputepuu olleHKH U CTPYKTYpHBIE MapaMeTpbl TpaHCHOpPMAIlUU TYMYCOBBIX BEIIECTB
MIOYB arpoJiaHmadToB.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHN CAMOCTOSATEIbHOI padoThl CTYIEHTOB

CamocrosTenbHas paboTa B pamMKax Kypca MpeArnoyiaraeT CleAykouie JIeicTBus:
IPOCMOTP JIEKIIMOHHOTO MaTepuayla; 3HAaKOMCTBO C JIONOJHHUTEIbHON JIUTEpaTypoill wWiu
uHpopmanueit ¢ HHTepHET-UCTOYHUMKOB MO JAHHOMH TeMe; BBIOJHEHHE MPEI0KEHHOTO
IpenojiaBaTeseM 3aJaHus, oOCYXJIeHUE TeMbl padOThl Ha Ja0OpPATOPHBIX 3aHATHSX, €CIH ITO
IIPEyCMOTPEHO IJIAHOM.

Bunael camocrosiTenbHOM paboThl: pedepar, TeCTUpOBAHHE.
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TpebGoBanus k pedepary

Pedepar nmomkeH UMETh THUTYIBHBIH JIUCT, HA KOTOPOM YKa3bIBacTCS Ha3BaHHE
YHHUBepcHUTEeTa, (aKyJapTeT, (pamMHiIus W WHUIUAIBI CTYACHTA, Ha3BaHue mnpodwis. Ha3Banue
paboThI, TOPO ¥ ToJl BEIMOTHEHHS paboTel. ComepikaHue y pedepara OTCyTCTBYET.

O0mbeM pedepata TOIKEH COCTABISTh 2-3 CTPaHHIIBI OCHOBHOTO TeKcTa. [Tocie 0oCHOBHOTO
TEKCTa UJIET CIIUCOK MCIIOJIb30BAHHBIX HCTOYHUKOB MH(POPMAITUH.

[Tpu opopmienun pedepara clieyeT NpUICPKUBATHCS CIASAYIOMMX MPaBWi: mpupt — 12
wi 14 nt, Times New Roman, mexctpounslii maTepBan — 1,5, ab3amusni orctym — 1,25 cwm,
OCHOBHOHM TEKCT BBIPAaBHHMBAETCs 10 mupuHe. JleBoe mosie mokymeHTa 3 cM, mpaBoe — 1 cwm,
BEpPXHEE U HMKHEE — 110 2 CM.

MakcuManabHOE KOJIMYECTBO OaUloB 32 MpaBWIBHO O(OPMIICHHBIH pedepar B
AIIEKTPOHHOM H300pakeHUH — 5 6AIUIOB.

TpeboBaHMs K TECTUPOBAHUIO

TectupoBanue Mo JUCHMIUIMHE TMPOBOJUTCS B KOHIE CEMECTpa, C MPUMEHEHUEM
obpazoBatensHoro noprana UI'Y — Educa. MakcuManbHOE KOJUYECTBO OaJIoB 3a 35 0aslioB.
[Tpumep TecToB npuBeneH Huxe B paznaene VIIIL

4.5, IIpumepHasi TeMaTHKa KYPCOBBIX pPadoT (IPOEKTOB): HE IPEIyCMOTPEHBI
y4€OHBIM IIJIaHOM.

V. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE
OBECIIEYEHHUE JUCHUIIVINHbI

a) OCHOBHasl TUTepaTypa:

1. JoGpoBonbckuii I.B. Dkonorus moys. YuyeHnue 00 3K0TOruyecknx HYHKIHAX TTOYB : YICOHHK
st ctyn. By3oB / I'.B. JIo6poBonbckuii, E.JI. Hukutun ; MockoBckuil roc. yH-T uMm. M.B.
JlomoHocoBa. - M. : U3n-o MI'VY : Hayka, 2006. - 363 c.  169k3 +

2. OCHOBBI NPUKJIAHOTO TOYBOBEACHUS : yueO. mocodue / Mpkyt. roc. yH-T, buoin.-nmous. ¢ax. ;
cocT. A. A. Koznoga ; per.: C. I'. llIgenios, O. I'. Jlonmarosckas. - Upkyrck : U3n-so UT'Y, 2013.
- 242 c. (20 9kx3.).+

3. . Tapacoa, H. II. Omnenka BO3J€HCTBHS MPOMBIIIICHHBIX MPEANPUATHN Ha OKPYKAIONIYIO
cpeny [DnekTpoHHBIH pecypc] : yueOHoe mocobue / H. Il. Tapacoma, B. Epmonenko, A.
3aiiueB, B. MakapoB. - DnekTpoH. TekctoBble naH. - MockBa : BUHOM. JlaGopaTtopus
3Hanmid, 2012. - 230 c. - Pexxum noctyna: http://ibooks.ru/reading.php?productid=335293. -
OBC "Aiibykc". -. - ISBN 978-5-9963-1059-3 : b. m. +

0) JOMOJIHUTENbHAS TUTEpaTypa

1. Anekcangposa JI. H. JlaboparopHo-ipakTHuecKue 3aHaTus 1o nouBoseneHuo [Teker] : [[ns
arp.creu.| / JLH. Anekcannposa, O.A. Haiinenona ; [lox pen. JILH. AnexcanapoBoii. - 4-¢
u3 ., nepepad.u nom. - JI. : Arponpomusaar.Jlenunrp.ota-uue, 1986. - 294 c. : uin. ; 22cMm. -
(Yuebnuku u yaeOHbIe TOCOOMS A7s By30B). - 1.00 p. 5 3k3 +

2. Tapko A.M. AHTpOIIOTEHHBIC N3MEHEHUS TJI00ATBHBIX OMOCHEPHBIX MPOIECCOB:
mMaTteMaTHueckoe mojenupoBanue / A.M. Tapko. - M. : ®uzmatiut, 2005. - 231 c. 25k3 +

3. Teopus 1 MpaKTHKa XUMUYECKOTO aHalIM3a MouB: HayyHoe n3nanue / Pex. JI.A. BopoObeBa. -
M. : T'eoc, 2006. - 400 c. 2 3x3+

4. MapteinoBa H. A. XuMus noys: opraHMueckoe BEIIeCTBO MMOYB : yued.-mero. nocodue / H.
A. MaprteiHoBa. - Upkyrck : Uzn-so UT'Y, 2011. - 255 ¢. 423k3. +

0) 0a3bI JaHHBIX, HH(POPMANUOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMbI

Poccuiickoe oOpazoBanue denepanbHblii mopran — http://www.edu.ru/
Hayunast 6ubnuorexa MI'Y — http://nbmgu.ru/
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http://nbmgu.ru/
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DnekTpoHHas 6ubimoteka paxkynprera mouBoBeaeHus MI'Y um. M.B. JlomoHocoBa —
http://www.pochva.com/studentu/study/books/info.php?book_id=7
CenbCcKoX03sIiCTBEHHAS AICKTpOoHHAs Oubanoreka 3Hanuil (CObu3) —
http://www.cnshb.ru/akdil/default.htm

Hayunas snextponHas 6ubanoreka — e-library.ru

3BC «Jlanb» — http://e.lanbook.com http://visible-geology.appspot.com/

Agroatlas.ru — kaprorpaduueckie MaTepHasbl MO MOYBaM, pa3pabOTaHHBIC B
ITousenHom uHcTUTyTEe MM. B.B. JloKyuaeBa

www.soilmuzeum.by.ru — ITouBenuslii My3eii um. JloKkydaesa.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-1200paTopHOE 000py10BaAHME!

[Ipy u3yyeHUM OCHOBHBIX PA3/AENOB JUCUUIUIMHBI, MPOBEACHUM JAOOPATOPHBIX padoT
UCIOJB3YIOTCS  ayJUTOPUHM, OCHAIEHHBIE COBPEMEHHBIMM TEXHMUYECKUMHU CpPEICTBAMHU
00ydeHus: (KOMITBIOTEPHI, MYJbTUMEIUHHBIN TTpoekTop, DVD-meep).

Peanu3zanus nporpaMMbl JUCHUILIMHBL «Y CTOWYMBOCTD MOYB K TEXHOT€HHBIM HArpy3Kam»
IpeJroaraeT Ui MPOBEIeHUsI IPAKTUUECKUX paboT HaM4YMe KapTorpaduyecKux MCTOUYHUKOB
W pa3gaToyHOTO MaTepuana, wumeromerocs B (oumax Bocrouno-Cubupckoro myses
nouyBoBenenusa uM. 11.B. Hukomaesa.

Kaprorpaduueckre ucTouHUKHU (KapThl U aTjIachl)

Oduszuko-reorpaduieckas kapra Poccun

['eonoruueckoe crpoenue Poccun u mupa

Textonnueckoe ctpoenue Poccuu u mupa

ArpoknumaTtuueckue pecypebl Poccun u mupa

Knumaruueckas kapra Poccun u mupa

ITouBennas kapra Poccun n mupa

buonornueckue pecypcbl Mmupa

IIpupoausie 30861 Poccun

DKoHOMUKO-Teorpaduueckas kapra Poccun

6.2. IlporpammHoOe obecnievyeHnue:

OI'BOY BO «UI'Y» obecrieyeH HEOOXOTUMBIM KOMILIEKTOM JUIIEH3UOHHOTO U CBOOOTHO
pacrpocTpaHseMOro MporpaMMHOTO 00ECTIEUSHHsI, B TOM YHCJIE OTEYECTBEHHOTO TIPOU3BO/ICTBA:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition;

Foxit PDF Reader 8.0;

LibreOffice 5.2.2.2;

Ubuntu 14.0;

ACT-Tect Plus 4.0 (Ha 75 ogHOBpeMeHHBIX nojakItoueHnit) 1 Mactep-komiuiekt (ACT-Maker u
ACT-Converter).

Jns oOywaromuxcst M mpernojaBareneil obecneueH nocTyn (yJaJlleHHBIH JOCTYN) K
CICNYIOIIMM COBPEMEHHBIM MPOPECCHOHAIBHBIM  0a3aM  JIaHHBIX, HWH(POPMAIMOHHBIM
CIPAaBOYHBIM M ITOMCKOBBIM CUCTEMAM:

1. Hayunas Onextponnas bubnuoteka http://elibrary.ru

2. Undopmanmonnas cuctema «EIuHOe OKHO J0cTyna K 0O0pa3oBaTeNbHBIM pecypcamy»
(http://window.edu.ru)

3. D43 «bubmmnoTex». Anpec noctyna: https://isu.bibliotech.ru

4. ObC «M3natennctBO «Jlaub». Anpec noctyna: http://e.lanbook.com

5. OBC «PykonT». Anpec nocrymna: http://rucont.ru

6. ObC «Aubyke». Anpec goctyna: http://ibooks.ru

7. OBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/

8. Google Scholar —ITouckoBas cucTtema 1o HayYHOH JTUTEPATYpE.


http://www.pochva.com/studentu/study/books/info.php?book_id=7
http://www.cnshb.ru/akdil/default.htm
http://visible-geology.appspot.com/

12

9. Science Research Portal - Hayunas mouckoBasi cucTema, OCYIECTBIISIOIIAs TOJIHOTEKCTOBBIN
IOUCK B JKypHaJlax MHOTHUX KPYIHBIX Hay4dHBIX H37aTenbcTB, Takux kak Elsevier, Highwire,
IEEE, Nature, Taylor & Francis u np. et cTtaTbu U JOKYMEHTBI B OTKPBITBIX Hay4YHBIX 0a3zax
nannbix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.

6.3. TexHunuyeckue H JIeKTPOHHBIE CPEICTBA:

Ha JICKIUAX  HCIIOJIB3YIOTCA MyJIBTI/IMeI[I/II\/JIHLIC npe3cHTauuu Jjid  AEMOHCTpalun
dororpaduii, cxeM ¥ PHCYHKOB, Ha CEMHHAPCKHX 3aHSTHUAX — BUIACOQWIBMBI ISl JIyYIIEro
OCBCHICHUA OTACJIBHBIX Pa3aciioB JUCHUIIIIMHBI.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
g OCBOEGHMsA JUCLMIUIMHBI «YCTOMYMBOCTH IIOYB K TEXHOICHHBIM Harpys3kam»

IMPUMCEHAIOTCS CIICAYIOINNEC O6p&30BaTeJ'IBHHC TCXHOJIOTHH

- Ungpopmayuonnas nexyus. Jlekuus — 3TO C€XKATOE HM3I0KEHUE OCHOBHBIX HAYUHBIX
(bakToB, uTO SIBISIETCS 0a30¥ I aHaNIM3a PACCYKACHHM, OIEHOK.

- Jlexyusa-euszyanusayus. YUYUT CTYAEHTOB NIpeoOpa3oBbIBaTh YCTHYIO M HHCbMEHHYIO
UHPOPMALIKIO B BU3YAIBbHYIO (hopMy, 4TO (OPMHUPYET y HUX NMPO(EeCcCHOHAILHOE MBIIIJICHHE 32
CUeT CHUCTEeMaTHU3allMd M BbLIEICHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHusi oOyuyeHus. 3ajaya IpernojaBaTeliss HCIOJIb30BaTh Takue (OPMbI HarJsgHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CJIOBECHYIO MH(OPMAIUIO, HO U CaMM SIBJISIIOTCS HOCUTEIISIMU
uH(popMaLuu (CXeMbl, pUCYHKH, CIaiAbI-IPEe3eHTAlUH, U T.I.). DTOT BUJ JEKLUHU JIydlle BCETO
UCIOJIb30BaTh Ha 3Talle BBEACHUS CTYACHTOB B HOBBIA paziell, TeMy IUCLUILIUHBI.

- Jlexyus-b6eceoa. llpenmonaraer HEMOCPEACTBEHHBIM KOHTAKT IPENoAaBaTeNsl C
aynuropueil. IlpenmyiecTBo JeKuu-0eceibl COCTOUT B TOM, YTO OHA IO3BOJISICT NPHUBJIEKAThH
BHHUMaHUE CTYJIEHTOB K HauOoJiee Ba)KHBIM BOIPOCAM TEMbI, ONPEIENIATh COACPKAHUE U TEMII
U3JI0KEeHUs1 Yy4eOHOro Marepuasia ¢ y4eToM OCOOCHHOCTEN CTY/IEHTOB.

- Jlabopamopnoe 3ansamue — 3TO NPOBEACHUE CTYJIEHTaMH IO 3a/laHUI0 IIperojaBaTess
OIIBITOB C UCIIOJIb30BaHUEM MPUOOPOB, MHCTPYMEHTOB U JPYTUX TEXHUYECKUX MPUCIIOCOOICHHIH,
TO €CTh ATO U3YUYEHUE KaKUX JHOO SIBICHUH C MOMOILBIO CIIEHUATbHOIO 000py/I0BaHUS.

- Konnoxeuym — Buj y4eOHOTO 3aHATHS, TPOBOJUMOTO C LIEIbI0 IPOBEPKH U OLICHUBAHUS
3HaHMM yuamuxcsa. KolmokBuyM MOXET NpOBOIUTHCS B (GopMe HHAMBHIyalbHON Oeceabl
IpernojiaBaTessi co CTYAEHTOM WM KaK MaccoBbl ompoc. B xoze rpymnmoBoro oOcyxaeHus
CTYJEHTBI y4yaTcsl BBICKA3bIBaTh CBOIO TOUYKY 3PEHHS MO OMNPEIEIIEHHOMY BONPOCY, 3alIMIIATh
CBOE€ MHEHME, IPUMEHSA 3HAHUS, ITOJIyYEHHBIE Ha 3aHATHUAX 110 NpeaAMETy. B xone KomtokBruyma
MOTYT TaK)Ke€ MPOBEPSITCS MUCbMEHHBIE paOOThI CTYIEHTOB.

- Camocmoamenvnas paboma cmyoenmos (M. 1. 6.2).

- Jlucmanyuonnvie  obpazoeamenvhvie  mexuonocuu. Ilox  ITUCTaHIMOHHBIMHU
00pa30oBaTebHBIMU TEXHOJOTHSIMU MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIHHU, pealn3yemble
B OCHOBHOM C IIpUMEHEHHEM HH(OPMAIMOHHO-TEJIEKOMMYHUKALMOHHBIX CeTel mpu
OMOCPEIOBAaHHOM (Ha pACCTOSHUM) B3aUMOJEHCTBMM OOy4arolIMXCsl W Ielarornyeckux
pabotaukoB (denepanpHbiii 3akoH oT 29.12.2012 N 273-®3 (pen. ot 31.07.2020) «O6
oOpa3zoBanun B Poccuiickoit deneparnym» (¢ u3M. u jaom., Berymn. B cuiay ¢ 01.09.2020)). ITpu
OCBOEHUHU JMCUUILIMHBI «YCTOMYMBOCTH MOYB K TEXHOTEHHBIM HAarpy3kam» HCIHOJb3YIOTCS
CJIEIYIOIINE TEXHOIOTHH:

. MHTEPHET-TEXHOJIOTUS — CHOoco0 JTUCTAaHIIMOHHOW TMepenayd HHQpOpMaIHH,
OCHOBAHHBIM Ha HCIOJB30BaHUM TJI0O0AJIBHBIX M JIOKAJIBHBIX KOMIBIOTEPHBIX CETel s
olecrnieyeHus JocTyna odyJaromuxcs K HHQOpMalMOHHBIM 00pa30BaTeNIbHbIM pecypcam M JUIs
(GopMHpOBaHUS  COBOKYIIHOCTH  METOJMYECKUX, OpPTaHMU3ALMOHHBIX, TEXHUYECKHX U
IPOTPAMMHBIX CPEJICTB peau3allii U YIpaBJICHUs Y4eOHBIM MPOLIECCOM HE3aBHCHMO OT MecTa
HAXO0XJ/ICHUS €ro CyObeKTOB;
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. TEJIEeKOMMYHUKALMOHHAs] TEXHOJOTUSI — O3TO TEXHOJOTUs, OCHOBaHHAas Ha
UCTIONIb30BAaHUU TIIOOANBHBIX M JIOKAJTBHBIX CETeH i oOecreueHus: B3auMOJCHCTBUS
oOydaromuxcsi C TMpenojaBareleM M MexAy co0oil u jgoctyma oOydalomuxcs K
WH(OPMAIIMOHHBIM 00pa30BaTEIbHBIM pecypcaM, MPEICTABICHHBIM B BHUJC BHUACOICKIUN U
Ipyrux cpeacts ooyuenus. Mcnoas3yercs O6pasoBarenbhblii mopran UI'Y — educa.isu.ru.

VIIl. OHEHOYHBIE MATEPUAJIBI VISI TEKYIIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALIUA

Ouenounbte mamepuaiisl 0/151 6X00HO020 KOoHmpo/ia — B BUJIC C06€CC,I[OBaHI/I5[ Ha BBOAHOM
3aHATHH.

Ouenounvie mamepuanvl meKyuie2o KOHMPOA (DOPpMUpPYIOMCA 6 COOMEEMCHEUU ¢
JIHA ynueepcumema

B pamkax guCHMIUIMHBI «YCTOHYMBOCTP TIOYB K TEXHOTCHHBIM Harpy3kam»
UCIIONIB3YIOTCS ClIeAyromne HOpMbI TEKYIIEr0 KOHTPOJIS:

- YCTHBIH OIpoc;
- JOKJIaJ;

- Ipe3eHTaLNS;
- pedepar;

- TECT.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYACT!

- CIICOK TeM pedepaToB U Mpe3eHTaIHiH,

- TECTOBBIE 3aJ]aHHs 110 AUCLUILIIUHE,

- KpUTEPUH OIEHKH 3HAHUMN CTYJICHTOB.

HazHayeHue OIICHOYHBIX CPENICTB: BBIABUTH cPopMmupoBaHHOCTH Komnerenumii I1K-1,

[1K-2.

Cnucok TeM JIOKJIAI0B U npe3eHTanuii B popmarte Power Point:

1.MIcTOYHUKHM 3arps3HEHUS: UX KIaCCU(PUKALMS U TUIIbI BO3CHCTBUS.

2.0mpenesicHusl  yCTOMYUBOCTH, CTAOMIBHOCTH, CaMOpPETYISIuH, OypepHOCTH U Ap.
HOHATHI MPOOIEMBI.

3.DaKTOpHI M MEXaHNU3MBI YCTOMYUBOCTH.

4.PoJib OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX U IEIOYHO-KMCIOTHBIX YCIOBUH.

5.IlpenenbHO-A0MyCTUMBIE HATPY3KHU.

6.ITIpoTHBO’PO3HMOHHAsS CTOMKOCTH MOYB.

7.Ponp neca B noaJiep:kaHuy yCTOMUMBOCTH arpoiaHIagToB.

8.ITpuHIMMIBI KOJUYECTBEHHON OILEHKM YCTOMYMBOCTH MOYB K TEM WM HWHBIM BHIaM
BO3JICHCTBUM.

9.Tumnsl 1 BeayIue NPOLECCH 1erpaJaluu.

10.Postb TOYB B YCTOHYHNBOCTH IKOCHUCTEM.

11.Ponb rymMmyca B yCTOHUMBOCTH KOCUCTEM

TecToBbIC 321aHUA 110 AUCHHUILIIMHE:
Turbl BOIPOCOB:

e EOunuynwlli 66100p — HA BOMPOC CTYIACHT BBHIOMPAECT M3 HECKOJBKUX TPEICTABICHHBIX
BapHaHTOB OJINH BEPHBIN OTBET.
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e MHoowecmeennolii  6b100p — Ha BOIPOC CTYIEHT BBIOMpAaeT M3 HECKOJbKHUX
IPE/ICTABJICHHBIX BAPHAHTOB HECKOJIBKO BEPHBIX OTBETOB (2-3).
e 3a0anus omxkpulmoi hopmsi — CTYACHT JOJHKEH BCTaBUTH | MPOIYIIEHHOE CIIOBO.

[TprMepHBIii CITUCOK BOIMPOCOB K TECTY MO MPOUIECHHBIM pa3zeiaM.

Bri0epuTe 01uH NPpaBUJILHBIH OTBET

1. ITox ycTOMYMBOCTHIO IPUPOAHOTO JaHAIIA(Ta TOHUMAIOT:

a) CIOCOOHOCTh IOYB  JAJUTEIBHOE BpeMsl  COXpaHATh  COCTaB, CTPYKTYpY,
(YyHKIMOHUPOBAHUE M MPOCTPAHCTBEHHOE IOJIOKEHHE B YCIOBHUAX HEOOJBIIOTO H3MEHEHUS
¢dakTopoB MOYBOOOPA30BaHMS M BOCCTAHABIMBATH KAUYE€CTBEHHBIE XapaKTEPUCTHKU CBOETO
HCXOJIHOTO COCTOSIHUS TIOCJIE€ €T0 BO3MYIICHHS

0) cmocoOHOCTh COXpPaHATH caMmoperyiaupyromuieecs (QyHKIMOHUPOBAHUE B Mpefenax
€CTeCTBEHHOTO Koyie0aHWs HMX MapaMeTpoB B pPAaMKax OINpPENEICHHBIX HWHBApUAHTOB O]
BO3/ICIICTBHEM BHEIIHUX (DAaKTOPOB

B) CIIOCOOHOCTH IMOJJICP)KUBATH 33JaHHBIC MPOHM3BOJCTBEHHBIC W COIMAIbHBIC (PYHKINH,
coxpaHsisi OnocdepHsie PyHKINU.

I') HECHOCOOHOCTh COXpaHATh caMmoperyimpyromeecs (pyHKIMOHMPOBAHHE B Tpeaesax
€CTECTBEHHOTO KoJieOaHHWsI WX TMapaMeTpoB B paMKaxX OINpEAENeHHbIX HMHBAPUAHTOB IIOJ
BO3/ICHICTBHEM BHEIIHUX (DakTOpOB

BriGepuTe 1Ba u 60J1ee NPaBUIBHBIX OTBETA

2. MexaHu3M yCTOWYHMBOCTH ITOYB BKJIIOYAET B CEOS:

a) OnHO0Opa3ue KOMIIOHEHTOB TTOYBHI

0) Mexanuueckas MPOYHOCTh, YINPYTrOCThb, JNACTHYHOCTH TBEPAO(PA3HBIX KOMIIOHEHTOB
IIOYBbI

B) CriocoOHOCTH K MOIJIOLIEHUIO BEIIECTB U SHEPIHH

r) CnocoGHOCT, K paauaibHOMy U JaTepalbHOMYy CcOpoOCYy JIErKOpacTBOPUMBIX
KOMITOHEHTOB

1) BaxHOCTh cOXpaHEHUs! BaKHBIX YCIIOBUN 00€CTIEUMBAIOLINX aKTUBHOE CYIIECTBOBAHUE
MOYBEHHBIX MPOLIECCOB

BcraBbTe NponymeHHoe ¢J10BO

3. CHmocoOHOCTh TO4YB JUIMTENBHOE BpEMs  COXpPaHATh  COCTaB, CTPYKTYPY,
(YHKIMOHUPOBAHUE M MPOCTPAHCTBEHHOE IOJIOKEHHE B YCIOBHUAX HEOOJBIIOTO HM3MEHEHUS
q)aKTOI)OB HO‘IBOO6paSOBaHI/I$I U BOCCTAHABJIMBATb KAYCCTBCHHBLIC XAPAKTCPUCTHKU CBOCTO
HCXOJIHOTO COCTOSIHUSA TOCIIE €70 BO3MYIIEHUS — 3TO

Ouyenounvie mamepuanst 014 RPOMENCYMOYHOU ammecmayuu é hopme IK3amena

®opma NpoMEKYTOUHOM arrecTanuu — 3auem. CrucreMa oueHok: corsiacHo bPC ®T'BOY
BO UI'Y. OC storo tuna A0MKHBI BBISIBIISATH CTENEHb OCBOCHUS TEOPETUUYECKUX 3HAHUM Kak
6a3y s popMuUpoBaHUS KOMIIETCHIIMN, YMEHUS UX MPUMEHSATh B CUTYAIlUAX, MOJCITUPYIOIIHNX
npoecCHOHANBHYIO  ACSITeNbHOCTh, a TaKXke CPOPMUPOBAHHOCTH 3asBIEHHBIX B 1.3
komnerennuii: ITK-1, TTIK-2.

IpumepHuwiii cnucok eonpocos k 3auemy

1. IlpoGneMa ycTOMYMBOCTH Kak OAHA U3 (PYHIAMEHTAIBHBIX MPOOJIEM COBPEMEHHOTO
€CTECTBO3HAHMS.

2. [loHsTHIiHBIN ammmapat 1mo npobdieMe YCTOMYUBOCTH: SKOCUCTEMBI, T€OCUCTEMBI, IIOYBBI:
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3. Tunel ycroWumBOCTH (reoXMMHUECKas, OuoyIorHYecKas, (Quznueckas, yCTOWYHBOCTH
MOBEPXHOCTHU B 00JIACTH PACIPOCTPAHEHUSI MHOTOJIETHEMEP3JIBIX MTOPOT).

4. ®akTOpbl U1 MEXaHU3MbI YCTOHYHBOCTH.

5. Pomp ¢dakTopoB BHemHe#d cpeabl (KIMMaT, penbed, pPACTUTEIbHBIA IMOKPOB,
MoYyBOOOpa3ywIIUe IMOpOAbl) B MOAJMEPKAHUU YCTOMYMBOCTH TMOYB K aAHTPONOICHHBIM
BO3JICUCTBUSIM.

6. Kpurepum ycToMUMBOCTH, MX KOJIMYECTBEHHAs OLIEHKA. PamwxupoBaHue (QakToOpoB
BHEIIHEH Cpeapl, IMOYBEHHBIX MApaMETPOB M CBOMCTB MO HMX pOJIM B TMOAJCPKAHUU
YCTONYUBOCTH.

7. YCTOHYMBOCTD OCHOBHBIX 30HAIBHBIX THIIOB MOYB K PA3JIMYHBIM BHJIaM aHTPOIIOT€HHBIX
BO3JICHCTBUI.

8. Kpurepuii olieHKH YCTOWYMBOCTH MTOYB K aHTPOIIOTEHHOMY BO3/ICHCTBHIO.

9. TI'ymycHoe cOCTOSHME TIOYB - COBOKYIMHOCTH OOOOIIEHHBIX XapaKTePUCTUK U
IIOKa3aTeIICH.

10. OcHOBHbBIE HENOCTAaTKH CHUCTEMbl I[IOKa3aTejel T'yMYCHOTO COCTOSIHUS II0YB Ha
COBPEMEHHOM 3Tale pa3BUTHS I0YBOBEICHUS.

11. Metonbl U3y4eHHs Tymyca IOYB.

12. Kpu3ucHoe coCTOsTHUE TPAIUIIMOHHON METOIUUECKOM Oa3bl.

13. OG6mas Teopusi ryMUdUKaIIH.

14. V3meHeHHEe I'yMyCHOI'O COCTOSIHUS IIOYB PEFMOHA IIPU aHTPOIIOT€HHOM BO3JIEHCTBUU.

15. I'ymycooOpa3oBaHue Kak KPUTEPUN OLIEHKH YCTOWYMBOCTU IMOYB K TEXHOTCHHOMY
3arpsi3HEHUIO.

16. IIpoayKThl OpraHO-MHHEPATBHOT'O B3aUMOJICHCTBUS KaK KPUTEPHIl YCTOMUMBOCTH MOYB
K JIerpajialuu.

17. CooTHOILIEHHE OTHOCUTEIBHO TPYAHO pa3iaraeMblXx (CTaOMIBHBIX) U  JIETKO
pasnaraeMbix (JTa0WIBHBIX) (OPM OpPraHWYECKHX COCIMHEHUH KaK KPUTEPUH yCTOWYMBOCTH
MOYB K €CTECTBEHHBIM U aHTPOTIOTEHHBIM BO3/ICHCTBUM.

18. I'pymnmoBoil cocTaB W JUHAMHKA T'yMYCOBBIX BELIECTB KaK KPUTEPUIl yCTOMUHMBOCTU
MOYB K aHTPOIIOT€HHOMY BO3/ICHCTBHIO.

19. Kputepun oneHKH M CTPYKTYpHBIE TTapaMeTphl TpaHC(HOPMAIINK TYMYCOBBIX BEIIECTB
MOYB arposlaHAmagToB.

20. VcTouHMKY 3arpsA3HEHMS: UX KJIaCCU(QHUKAIUSA U TUIIbI BO3IEHCTBUS.

21. OmpeneneHusi YCTOMYMBOCTH, CTaOUIBHOCTH, CaMOPETYyIsIuu, OypepHOCTH U p.
MOHSITUN TPOOJIEMBI.

22. ®aKkTOpBl M MEXAHNU3MbI YCTOMUMBOCTH.

23. Posib OKHCIUTETHHO-BOCCTAHOBUTEIBHBIX U IIEIOYHO-KHCIOTHBIX YCIIOBHIA.

24. TlpenenbHO-0MyCTUMbIE HATPY3KH.

25. TIpoTHBOIPO3MOHHAS CTOHKOCTH ITOYB.

26. Poub 11eca B moaep’aHuy yCTOWYMBOCTH arpojaHaadros.

27. TIpyHIMIIBI KOJMYECTBEHHOW OICHKH YCTOMYMBOCTH TOYB K TEM WM WHBIM BUIaM
BO3JICUCTBUM.

28. Turibl 1 BeIyIue MPOIECCHI JIeTPaIaIiu.

29. Posib MOYB B YCTOHYHMBOCTH IKOCHUCTEM.

30. Poss TymMyca B yCTOHYHBOCTH YKOCHCTEM

Atrectamsi 1O  Kypcy «YCTOWYMBOCTH TIOYB K TEXHOTEHHBIM  Harpy3Kam»
OCYIIECTBIISIETCS TPU YCIOBUU 00s3aTeNbHOr0 TmocemeHuss 3aHatuid. Ocoboe BHHUMaHUE
yIETSeTCs CaMOCTOATEIbHOM MpopaboTKe MaTepuana. bamibHast CTPYKTypa OICHKU:

e Hamnune nexnmii, 100 % nocernienne nexui — 40 6am10B;

e Jloxman, npesenranus — 10 6ayios;
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e CaMOCTOSITETTbHOE BBINIOJIHEHUE 3aJaHWid JUII CAMOKOHTPOJII 1O BCEM pasJesaM
(pedepar, TectupoBanue) — 40 6anoB;

e OTCyTCTBHE HA JISKIIUSIX U CEMUHAPCKUX 3aHATUSX 0€3 YBOKUTEILHON MIPUYUHBI: MUHYC
2 Gajuta 3a MpONYIIEHHOE 3aHITHE U3 00IIero peHTHHTa.

Bcero — max 90 6amnos.

IlIxana oneHoK:

Ortmuyao — 86-100 OGammoB; Xopomo — 72-85; VYposnerBoputenbHo — 60-71;
HeynosnerBopurenbHo — MeHee 60.

3a4TeHO MOJKET OBITh BBICTABJICHO HAa OCHOBAaHWUM IOJIYYCHHS B TEUCHUE CEMecTpa He
MeHee 60 6ajoB.
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PazpaGoTuuk:
# mpodeccop A.A.Ko3noBa
(moamuce) (3aHMMaeMas J10JKHOCTD) (vHHLHAITBI, HaMHITIHSA)

IIporpaMma cocTaBieHa B cooTsercTBun ¢ Tpeboanmsvu GI'OC BO Ne 924 ot 07.08.2020
1o Hanpasiernio 06.04.02 «[louBoBefEHHE», IPOrPAMMBI MarMCTPATYPhI «3eMeNIbHBINA KaaacTp
¥ 9KCIIEPTH3a TI0YB» M MpodeccroHatbHoro cranmapra 13.023 Arpoxumuk-nousosen Ne 551 or

02.09.2020.
[TporpaMma paccMOTpeHa Ha 3acelaHHH Ka(eIpbl MOYBOBEICHUS M ONEHKH 3EMENbHBIX

pecypcos.
« {2 » o‘f//ﬂ//é/flﬂ 20 vaf T,

47,
IIpoTtokon Ne !ﬁ’v 3aB. xadenpoit %fé”/ C.JL.Kyknuna

Hacmoswas npozpamma, He Mmodxcem 6bimb 6ocnpoussedena Hu 6 Kaxoi ¢opme 0Oe3
NpedeapumensHo20 NUCbMEHHO20 PA3peuLenus Kagedpol-paspabomyura npospammeL.



