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MporpamMmma y4ye6HON AucuMnAnMHbl «bvomHgMKaumsa» cocTaBneHa Ha ocHoe MOC BIMO no
Hanpas/IEHUNIO MoAroTOBKU (cneymanbHOCTH) 05.03.06 IKOJTIOInN4A 7
MPNPOLOMONIb3AOBAHWE, yTteepxaeHHOMY Nprka3omM MUHUCTEPCTBA 06pa3oBaHus W
Haykn OHP ot «20» anpens 2016 r. Ne 455, 3apernctpnposaHHomMy B MUHWUCTepCTBE HOCTULMNU
ObIP ot 01 aBrycta 2016 r. Ne 1436 u «[MonoxeHus 06 opraHusayuy yyebHOro npouecca B
obpa3oBaTe/ibHbIX OpraHM3auMax BbICWEro MpoeccuoHanbHOro o6pasoBaHMA  [LOHELKOA
HapogHoli Pecny6nnkn», yTBEpXAEHHOrO Npukasom MuHUcTepcTBa 06pa3oBaHus v Haykm OHP
«30» oKTA6psa 2015 r. No &0.

Pa3paboTumkn: 3aB. Kaheapoi 60TaHUKM U 3KONOrum, K.6.H., gou. A. L. CadoHoiily?

JOLEHT Kaeapbl 30010rMK 1 3Konornm, K.6.H.. gou. A. 4. Wtnpy
[o/mKHOCTb, CTeneHb, 3BaHWe, Kageapa, PO

MporpaMMa  y4ye6HOW AWCUMNAUHBI  YTBEPXAeHAa Ha 3aceflaHMn  Kadenpsl
300/10T W 1 3KONOT UK

Mpotokon Nel ot 1ceHTa6pa 2016 r. X
H. H. ApoweHko

D P-
o0

Mporpamma  y4e6GHOW AMCUMNANHBI  YTBEPXAEHA Ha 3acefaHum  Kadegpbl
OOTAHUKM N 3KONOTUN

3aB. Kaheapol

Mpotokon Ne ot " " 2016 .

3aB. Kaheapoi A. N. CathoHoB
ol7le)
Mporpamma y4ye6HO AWCUMNANHLI 0406pPEHA Y4YeOHO-METOAMYECKON KOMMCCUen
6ronornyeckoro takynbTeTa

Mpotokon Ne 2 ot “21” okTAbpsa 2016 roga

MpeacepaTens y4ebHO-MeTOLMYECKONA
KoMuccum pakynbTeTa n E. B. NMpokoneHko
®NO




O6nacTb NPUMEHEHNA U MECTO AUCLUN/IUHBI B y4eBHOM npoLiecce

Kypc «buonHgnkauums» $BAseTcs BapuaTMBHOW MacTbl0 NPOJeccMoHanbLHOro 6no0ka
ANCUMMAMH NOATOTOBKW CTYAEHTOB MO HanpaeneHuto noarotoskn 05.03.06 3konorma u
npupogononb3oBaHue. AucumnamHa peanmsyetcs Ha 6uonornyeckom akynbtete [AoHHY
Kaeapoi 30010TMN N 3KOOTMK U Kadepoil 60TaHUKN 1 3KONOTUMK.

OcHoBbIBaeTcs Ha 06ase aucumnnuH: BeeseHwe B cneumanbHOCTb, buopasHoobpasme,
O6Lwas akonorusa, NHpopMaLOHHbIE TEXHOIOTUM B 3KOJIOTUU.

ABNAETCA  OCHOBOM  ANA  WU3YYEeHUS  AUCUUNANH:  DKONOTMYECKUA  MOHUTOPWUHT,
JKosiornyeckas 3akcnepTusa, Kpome TOro, OCBOEHME [AAHHOW AUCLUNAWHBI HEO0OXOAMMO Mpu
NPOXOXAeHnn GakanaBpamMy MNPOM3BOACTBEHHOW MPaKTUKM WM MOATOTOBKE  BbIMYCKHOW
KBanMUKaLMOHHOW paboThl.

1 HopmMaTunBHble CCbINKN (NpK HEO6X0ANMOCT 1)

2.  CTpyKTy pa gncunninHel (Moayns)

04YHas opma *3a04Has hopma
XapaKTepucTnKa yueGHoi AMCLUMANHBI 06yueHus Ha base 00yueHns Ha base
0co cno oco Ccrno BIMO
(cokpau.) (cokpau.)  (cokpadl.)
O6pa3oBaTtebHbIil ypOBEHb bakanasp
HanpasneHne noAroToBKu 05.03.06 3konorva N NpMpoLonoib3oBaHue
Mpodunnb
KonnyecTBo cogepxxaTenbHbIX MOAYNein 1
(Tem)

AvcumnnnHa 6a30B80# / BapuaTUBHOW YacTu

. OvcunnnnHa BapnaTmeHoi Yactu Of
obpa3oBaTefibHOW nporpaMmmbl 1

*TeKyLyue, MOZLY/bHbIN KOHTPO/b "
®opMbl KOHTPOSIA
npoMe>KyTouHaa aTTecTaymsa (3K3ameH).
o4yHasa opma *3a04Has opma
MokasaTenu obyuyeHus Ha 6ase o6yqe|-|é4:;|]c;|a 6a3eBnO
oco (Coigf?m-) 0co (cokpau,)  (cokpatl)
KonnyecTBo 3a4eTHbIX eAUHUL, (KPeaUTOB) 3
Konnyectso 4acos 108
[fof NoAroToBKY 2-i
CemecTp 2-
KonnyecTBo 4acos
- NEKLUMOHHbIX 32
- MPaKTNYECKNX, CEMUHAPCKNX -
- nabopaTopHbIX 16
- CaMOCTOATENbHOW paboThl 60
B T.4. MHAMBUAYaANbHOE 3afjaHune -
HefenbHOe KONMYEeCTBO 4acos, T.u. 6
ayAUTOPHbIX 3
CPC 3

OCO - o6uiee cpegHee o6pasoBaHue; CIO - cpepHee npodeccnoHansHoe o6pas3oBaHue; BIO - Bbiclee
npodeccnoHanbHoe obpasoBaHue; B cOOTBeTCTBUM ¢ OOI (0CHOBHOI 06pasoBaTe/ibHON NPOrpaMmMoii)

3. OnwucaHwue gucunnnunHel. Lenn v 3agaun.

Kypc «BnouHgukauus» HanpaBfeH Ha O03HAaKOM/EHUe CTYAEHTOB C OMNpefeneHnem u



npeMMywiecteamm  OGUoOMHAMKaUMM  nepef  (PU3NKO-XMMUYECKMMU  MeTojamMn  aHanu3a, C
OCHOBHbIMW 06/1aCTAMMW NPUMEHEHUS OUOMHAMKALMMW, C YPOBHAMU GUOMHAMKALMM U NPUHLUNAMK
oTbopa OMONOrMYecKMX noOKasaTenei Ans  OGUOMAMKALMMK, C  UYYBCTBMTE/IbHOCTbIO K
[OCTOBEPHOCTHIO GUOMHANKATOPOB, a TakXe Apyrumu TpeboBaHnAaM K 6MONHAMKATOPaM.

MpegMeToM M3Y4YeHUs LUCLUUNIUHBI ABNAETCS COBOKYMHOCTb B3aMMOLEWCTBUIA XMBOIO C
areHTamy BHELWIHeN cpefbl, B T.4. BbISICHEHVWE OTBETHbIX peakuuii 6uocpes Ha NPUPOSHbIE K
aHTPOMOreHHble BO3AENCTBUS.

Llenb: n3ydeHne TeOpUM U MPaAKTUKM GUOMHAMKALMOHHBLIX UCCNef0BaHWUA, NPUHLUNOB U
MeTo40B O6MOMHAMKALWK, WCMNONb30BaHUA >KMBbIX OPraHM3MOB B KayecTBe WHAUKATOPOB
aHTPOMOreHHOWN Harpy3Ky Ha 3KOCUCTEMBI.

3agaun:

- M3yyeHMe GUOMHAMKALMKN Ha pasHbIX YPOBHAX OpraHunsauunmn XmBeoro;

- 3HAKOMCTBO C pasIMYHbIMK  NOAXOZaMW K  OpraHusaumm  3KO0rm4eckoro
MOHUTOPUHTA;

- 3HAKOMCTBO C MeTOAaMu GUOMHAMKALMM C NOMOLLbIO XXUBOTHbLIX U PaCTEHWUIA;

- N3y4YyeHWe CUCTEMbl (QUTO- UK 300MHAMKALMOHHBLIX MeTOLOB HabnwaeHns 3a
COCTOSIHMEM Ha3eMHbIX U BOAHbIX PECYPCOB;

- WCMONb30BaHWE TECT-CUCTEM Pa3/IMYHOIO0 CUCTEMATMUYECKOTO MOMOXEHUSA B Pa3/INYHbIX
YCNOBUAX aHTPOMOreHHbIX BO3A4ENCTBUNA.

TpeboBaHMA K pe3y/ibTaTaM OCBOEHWA AUCLUMUMAUHBLI: Tlpouecc M3yyYeHUs AUCLUNIUHBI
HanpaB/ieH Ha (POpPMUPOBaHME 3/1EMEHTOB ClefylowWwnx KomneteHUmin B cooTsBeTcTBun ¢ MTOC
BIMO no faHHOMYy HanpasieHWUI0 NMOATOTOBKM (NPOguni):

a) 06 eKkynbTYypHbIX (OK):

- cnoco6HocTbIo paboTtaTh B KonekTuse (OK-4);

- CNOCOGHOCTbLIO K camoopraHm3auumn n camoobpasosaHuto (OK-5);
6) o6 enpodeccnoHanbHbixX (OMK):

- BnafeHvem 6a30BbIMM 3HaHUAMMW B 06/1aCTM (DyHAAMeHTaNbHbIX pPa3fenoB MaTemMaTUKu B
o6beme, HeobOXOAMMOM [N OCBOEHMS MaTeMaTM4YecKoro annapara 3KOOIMMYECKUX Hayk,
06paboTKN MHGOPMALMK 1 aHann3a AaHHbIX N0 3KON0rMuM n npupoaononbsosaHnto (OMK-1);

- BnageHmem 06a30BbIMW 3HAHMAMU (YHLAMEHTa/NbHbIX pPa3fefioB  (U3NKK, XUMUU 1
6uonorun B 06beme, HEOOXOAUMOM [ANA OCBOEHUS (DU3NYECKUX, XUMUYECKUX U BUOTOrNYECKUX
OCHOB 3KOM0MMM U NPUPOAONOJb30BAHNA, & TakKXXe MeTofaMn XMMMUYECKOro aHanusa, otbopa u
aHanmsa 6uonornyeckux npob, HaBblkKaMW WAEHTU(PUKALMW W OnucaHua OGUONOrNYeCcKoro
pasHoo6pasuns, ero OLeHKN COBPEMEHHbLIMU MeTO4aMM KONMYECTBEHHOM 06paboTKM MHGpOopMaLnn
(OMNK-2);

BNafleHnem 6a30BbIMK obuenpogeccroHanbHbIMU (0bLeakonornyecKkmmn)
NpeACcTaBfeHNAMM O TEOPETMYECKMX OCHOBaX O6LLEl 3KOMOrMM M OXpaHbl OKpYXXatolleid cpeabl
(ONK-4);

- BNagieHMeM 3HaHusiMM 06 OCHOBax NMPUPOLONOMb30BaHNSA U OXpaHbl OKPYXXaloLLeil cpefbl;
CNOCOBHOCTbLIO MOHMMaTb, M3naraTb M KPUTUYECKWU aHanu3mpoBaTb 6a30BYyl0 MH(OpMauulo B
o6nacTu aKonorum u npupogonons3oBaHusa (OMK-6);

- CNOCOGHOCTLIO K MCMOMb30BAHWNIO TEOPETUUYECKMX 3HAHUI B MPAKTUYECKOW AeATENbHOCTU
(ONK-7);

B) npoeccnoHanbHbiX (MK):

Hayu4HO-nccnefoBaTesibCKasa feATe/IbHOCTb:

- BflafjEHNEM 3HAHMAMWU O TEOPETUYECKUX OCHOBAX 9KOMOTMU XUBOTHbIX, PaCTEHWUA K
MukpoopraHnamos (MK-2);

NPON3BOACTBEHHO-TEXHO/IOTNYeCKasn LeATe/IbHOCTb:

BnafeHnem metogamu otbopa npob, 06paboTKM, aHanM3a U CUHTE3a NPOM3BOACTBEHHOM,
NnoneBoil M nabopaTopHO 3KONMOrMYecKoin MHpopmayuu, cbopa, 06paboTKM, cucTemaTusaunm,
aHanunsa nHgpopmauumn, popmmpoBaHma 6a3 faHHbIX 3arpsA3HEHNS OKpY>KatoLen cpeabl, MeTogamu



OLEHKN BO34ENCTBMA Ha OKPYXalLLyH cpeay W BbISBAEHUS UCTOYHUKOB, BMAOB M MacwTaboB
TexHoreHHoro sosgencteus (MK-12).

B pe3ynbTate U3yyeHUs y4eObHOU ANCLMNANHBI CTYLEHT AO/KEH

3HaThb:

-npegMeT u CTPYKTYPY AaHHOW AUCLMNAUHDLI, €e 3afavyM U Ha3HaveHwue,;

-3Ha4YeHUne AN pPa3BUTUS 3KONOTMUYECKON HayKW;

-OCHOBHble TpeboBaHNS K 6MoMHANKATOpaM;

-OCHOBHbl€ NnapameTpbl, KOTOpPble UCNOMb3YIOTCA B GUONHANKALNN;

-3af,a4”n N CTPYKTYPY 3KOIOTMYECKOr0 MOHUTOPWHIA,;

-OCHOBHbI€ BW/bl HEFATUBHOI0 aHTPOMOreHHOro BO3AENCTBUS Ha 9KOCUCTEMDI;

-NPUHUMNMABLI 1 MeToAbl OBMOMHAMKALMW, NCNONb30BAHMNE PA3/IMYHbIX TECT-CUCTEM ANS
OLEHKMN COCTOSIHMA Cpefpbl.

YMeThb:

- TBOPYECKM aHanM3MpoBaTb MOMY4YeHHble pe3y/nbTaTbl, YMeTb Ha MpakTWKe MPOBOAUTb

pasHble BUAbl

3KONOTrNYyeckom u

CTaTUCTMYECKON 06paboTKM MaTepuana W MpPaBUAbHO

MHTEePNpeTUpOBaTb pe3ynbTaTbl NCCNE[0BaHWI;

- aHanusmpoBaTb 3KO/IOFMYECKOe COCTOSSHME PervoHa no faHHbIM MOHUTOPUHTA;

- MNpPOBOAUTL OLEHKY KayecTBa NMPMPOAHbIX cpes (MouBbl, BOAbI, BO3AYXa);

- pacno3HaBaTb M3MEHEHUS PaCTeHWUi, CBA3aHHbIE C 3arpsi3HEHNEM BO3AyXa W MOYBbI;

- onpefensTb KayeCcTBO BOAblI MO COCTOAHUIO obuTaTenell BOLOeMa;

- MCNO0/MIb30BaTb MPUOOPETEHHbIE 3HAHWUA ANA OLEHKN HEraTMBHOIO BAWSHWUA 4Ye/oBeKa Ha
NpUpoAy W BbIpaboTKM pasyMHOr0 OTHOLIEHWSA K HEN.

BnageTb: 3HAHUSIMW U HaBblKaMW B UCMOb30BaHUM Pa3/IMUHbIX GMOMOTNYECKNX 06BHEKTOB
ANs OUONHAMKALMN COCTOSTHUA OKPY>KatoLel cpefbl.

4. CopepXaHue ANCLUUNINHBI U hOpMbl OpraHusaLmm y4e6Horo npotecca

MopsagKoBbIi
HOMEp M TemMa

Tema 1
TeopeTnyeckne
OCHOBBI
GuonHANKaLnK.

Tema 2.
BnonHankauma Ha
TKaHeBOM U
OpraHM3MeHHOM
YPOBHSAX

Tema 3.
BuonHgmnkauma Ha
BbICLLINX
nepapxuyeckux
YPOBHSAX:
nonynayus,

KpaTtkoe cogep>xaHue Tembl

Cogep>kaTenbHbli mogynb 1. BUOMHAMKALNA
MoHATNA 6GUoMHAUKAUMU U BGUOMOHUTOPUHTA.
nHpgnkatopa. OCHOBHble MeToAbl OWOMHAMKALMOHHLIX WUCCNeL0BaHUN.
MpenmywiecTBa, MNPUHLMNLI U YPOBHU OUOMHAMKALMOHHLIX MeTOA0B.
Mcnonb3oBaHne pacTeHUA W XKMBOTHbLIX B KayecTBe OWOMHAMKATOPOB.
YyBCTBUTENbHOCTb, [OCTOBEPHOCTb OWMOMHAMKATOPOB. TpeboBaHMA K
OUOUHAMKATOpPaM.

MexaHU3Mbl 6MOUMHANKALWMOHHbLIX MPOSBIEHUA Ha Pa3NUYHbIX YPOBHAX
N3yyveHus. O6was XapaKTepucTuka aHaTOMO-MOP{ONOTNYECKNX
OTK/IOHEHWIA B pe3y/bTaTe CTPECCOBbIX BO3AENCTBUIA. TKaHEBOWN YpPOBEHb
6nonHankKaumm. MakpOoCKOMMYECKNUe N3MEeHEHUS MOP(ONOrMM pPacTeHUiA.
OpraHU3MeHHbIn ypoBeHb. WM3MeHeHMe OKpacKu JNUCTbeB, CKY/bNTYpbI
NMOBEPXHOCTU; W3MEHEHME pPa3mMepoB W MNPOAYKTUBHOCTU pacTeHWUiA;
n3meHeHne hopMbl pocTa, 3KOOMOMOPMHbLIX NPU3HAKOB.

MonynauMoHHbLIA ypoBeHb. OTOOP MNOKasaTeNbHbIX BUAOB. Bo3gelicTBue
aHTPOMOreHHbIX CTPECCOPOB Ha AUHAMWKY PacTUTENbHbIX MNOMYNALNIA.
Bo3geiicTBMe aHTPOMOreHHbIX CTPECCOPOB Ha XapakTep pacnpocTpaHeHus
pacTeHUin.  JKOCUCTEMHbI  ypoBeHb.  [lOKasaTeflbHble  MPU3HAKK
9KOCUCTEMHOTO  YpoBHA.  MeToh  KOMMJIEKCHON  GUOMHAMKauuW.
OnpegeneHne NOporos YyBCTBUTENbHOCTU GMOMHAMKATOPOB Ha fAeicTBue

OnpepeneHne BuAa-



3KOCUCTEMA,
6uoLeHo3

Tema 4.
bronHanKaumoH-
Hble HabNAeHNS
3a COCTOSIHMEM
OKpy»KatoLei
cpegbl

Tema 5.
bronHgukaumsa
COCTOSAHUA
rmapobuoLeHo3oB

Tema 6.
brvonHankauus c
NCNOb30BaHUEM
rnokasaTenei
coobulecTs

Tema 7.
JKOo/ornyeckoe
pasHoobpasue n
crnocobbl ero
n3MepeHmns

Tema 8.
JKonornyeckoe
pasHoo6pasune n
6uonHaMKaumsa

Tema 9.
MaHunpHbIE
Knewu - Kak

MOZeNbHas rpynna

IKO/10IrNYeckKu
HOPMAaTUBHBIX

HebnaronpuATHbIX  (hakTopoB  cpefdbl.  OnpefgeneHue
napameTpoB  OWOWMHAMKATOPOB NS 3KONOrMYecKoro
MOHM ropuHra. ®UTOKBaNIMMETPUSA TOKCUYECKON Harpyskm W CTeneHu
TpaHcopmaumym  3koTonoB B JloHbacce. Anpobaums  KpuTepues
39KOCUCTEMHOT0 HOPMMPOBAHUA MO (DUTOUHANKALMOHHOW COCTaBNAIOLLEN.
MepBUYHbLIA CKPUHUHI CEMEHHOT0 6aHKa (WUTOMHAMKATOPOB TEXHOMEHHbIX
Harpysok Ha agadoTonsl [loHb6acca.

OCHOBHblE BellecTBa - 3arpA3HUTENIM aTMOC(EepHOro BO3f4yxa M WX
NUCTOYHUKK. BuonHAnKaums 3arpssHeHns aTtmocdepbl € NMOMOLLbIO
pacTeHuin. [a30ycTOMYMBOCTb W  ra304vyyBCTBUTENIbHOCTb  PacTEHWN.
Hecneynduueckas 1 cneunguyeckas MHAMKaumsa. PacTeHUA-UHANKATOPbI
W pacTeHMA-MOHUTOpbl. OLeHKa peakuun pacTeHUin Ha 3arps3HeHue.
OT60p M NOAroTOBKa 6MOMOrMYECKUX MaTepuanoB AN OMOMHAMKALUN.
HoBble AMAarHOCTUYECKME KPUTEPUM KOMMIEKCHOW (UTOMHAMKALMK ANns
anpobauun B  [oHb6acce. JIMxeHoOMHAuKauua.  [eHAPOUHAUKaLUS.
NHankaunoHHas 60TaHMYeckass 3KCMepTu3a - OCHOBa 3KOJ/IOMMYecKOoro
MOHUTOPUHIa B NPOMbILLIEHHOM PErnoHe.

OCHOBHble MPUHUMNLI  BblGOpa 6OMOMHAMKATOPOB. [MAPOOGUOHTBLI  Kak
MHAMKATOpbl  KayecTBa cpefbl. Oco6eHHOCTM  OMOUHAMKALMM  Ha
Pa3NNUHbIX YPOBHSAX oOpraHu3aunm 6uocuctem. CybopraHM3MeHHbIli W©
OpraHM3MeHHbIR  ypoBHU. [lONYNAUMOHHbIE XapaKTEPUCTUKW  BWUAOB-
MHAMKaTopoB. [lOCTOMHCTBA W HEAOCTaTKM OMOMHAMKALMW  BOAHbIX
3KOCUCTEM.

LieHoTuYeckme meTodbl 6MOMHAMKALMMW. BUOUHAMKALMA, OCHOBaHHAas Ha
BMAOBOM 60raTtctBe W 9KOMOMMYeCKOW CTPYKType coobLecTB.
KonunuecTBeHHble Mnokasatenn, TMpUMeHseMble B OUOMHAMKALUMK.
NHTerpanbHble KpUTEPMMW: OLEHKA KayecTBa 3KOCUCTEM MO HECKO/bKUM
nokasatensm. Mpo6nembl 6UOMHAMKALUN HA3EMHbIX U BOAHbLIX 3KOCUCTEM.
OueHKa COBPEMEHHOr0 COCTOSIHUS U AWHAMWKW CTeNHbIX PacTUTeNbHbIX
CO06LLECTB C MOMOLLbIO TEXHONOTUIA ANCTAHLMOHHOTO 30HAMPOBaHMWS.
PasHooGOpa3sne 6MOTbl M CNOCOObI €ro OueHKW. [loHATUS BWAOBOrO
6oratcTBa M BMAOBOr0 pasHoobpasus. VHAeKCbl BMAOBOro pasHoo6pasus:
MHAEKCbl BMAOBOro 6orarcTtea, MOLenW BWAOBOro 06MANA, WHAEKCHI,
OCHOBaHHble Ha OTHOCWUTENIbHOM 06WMIMKM BUAOB. WIHAEKCbl BUAOBOr0
6orarcTtBa (MHAeKC Mapranega, nHaekc MeHxnHuKa). NHpopmaLmoHHo-
CTaTUCTUYECKUE WHAEKCbl WAN WHAEKCbl Teopuu WHGpopmaumm (UHALEKC
LLIeHHOHa, WHAeKC BblpaBHeHHoe™ Tlueny). WHAeKCbl AOMWUHUPOBaHUA
(nHpekc CumncoHa, nHaeke MakunHTowa, NHAeKe beprepa-Mapkepa).
Pa3HooOpa3ne Kak OCHoBa 6uouMHAMKauuu. O6nacTm NpPUMeEHEHUS Mep
pazHooOpa3us: oxpaHa MNPUPOAbl MU MOHUTOPWUHI OKpYXaloLWen cpembl.
OueHKa cocTofHMa cpefbl. Mepbl pa3Hoo6pa3ns Kak 3KONOrMyeckue
6uonHankKatopbl. MpUMeHeHMe pasINYHbIX WHAEKCOB AN onpejeneHus
CTeneHW BO34eWCTBMA  aHTPOMOreHHOro 3arpssHeHus. [pumeHeHwue
WHAWKATOPHbIX BWAOB B COYETAHWM C WHAEKcamu pasHoo6pasus.
Hanbonee 3HaunMmble U NoONe3Hble MHAEKCbl pa3HOO06pasns, NpYMeHseMble
Ha npakTuke. WHTepnpeTayuMs MOAY4YeHHbIX pe3ynbTatoB. BaXHOCTb
pa3Hoobpasna AN OLEHKN COCTOSIHUA OKpPYXXarollein cpedbl. PasHoo6pasne
KaK CUHOHMM 3KONOrMYecKoro Ka4yecTea cpefbl.

BuonHgmMkauma COCTOSIHMA MNOYBEHHOro nokposa. [loyBoobuTatoune
OpraHu3Mbl Kak MHAMKaTOPbl COCTOAHUA NOYB. BAnsHMe pasnnyHbiX BUAOB
3arpsA3HEHNn  Ha 3KO/IOTMYECKYHD CTPYKTYpy COOOWEeCcTB NaHLMPHbIX
Knewei. [elicTBe aHTPOMOreHHbIX (hakTopoB. Bo3pgeiicTBue BbIGPOCOB



BUONHANKaLUY MPOMbILNEHHbIX NPeanpuUATHiA. ABapuu Npu Lo6blYe M TPaHCMOPTUPOBKE
3arpAsHeHna HeTn. BnusHMe  AQOXMMWKATOB U AEWCTBME  MUHEPANbHbIX U
OKpy>KatoLen OpraHMyeckmx yaobpeHWin Ha HaceneHme opubaTma. Bosgeictene
cpeapl PagnMoaKTUBHOIO 3arps3HeHns Ha CTPYKTYpy COO6LECTB MNaHUMPHbIX
Knewiem - Kak OAHOrM0 W3 CcamblX CWIbHbIX BWAOB aHTPOMOrEHHOrO
3arpssHeHns. MexaHu3mbl agantaymm opmbéaTug Npu 3arpsa3HeHMM NOYBbl
TXKeNbIMU MeTannamu. Bo3aeiicTeue CENbCKOX03AMNCTBEHHO

aesTensHocT.  MaHuMpHbIE  KNewmy Kak  OMOMHAMKATOP  BAMSHUS
NMPOMbILINIEHHOTO 3arps3HeHNs W CeNIbCKOXO3ANCTBEHHON AesTeNbHOCTH
Ha  HaceneHue opwubatmg B ycnoeuax  JoHbacca.  OCHOBHble
O6MOLLEHONOTNYECKNEe XapaKTepUCTUKM coobLLecTBa NaHUMPHbLIX Kieweln B
KauyeCTBe OCHOBHbIX KPWUTEPUEB MOYBEHHO-300/10TMYECKOM ANArHOCTUKHN
COCTOSIHMA OKPY>XKatoLLein cpeasbl.

Kypc npegycmaTpuBaeT cnegytouine (opMbl OpraHusauum yqeb6HOro npouecca: nekuuw,
nabopaTopHble 3aHATWUA, CaMOCTOosiTeNbHas paboTa CTyAeHTa, pas3fMyHble (OPMbl KOHTPOASA
3HaHUIA. Y4yebHbIi MaTepuan n3naraeTcs € UCMNonb30BaHUEM OOBACHUTENbHO-UNNOCTPATUBHBIX,
IBPUCTUYECKUX W UCCNeAoBaTeNlbCKUX MeTofoB 00y4veHusa. Tlpu NpoBeAeHUU NeKUUid u
nabopaTtopHbIX paboT And 06bACHeHUS U 06MeryeHns BOCMPUATUA MaTepuana MCMob3ytTca
MyNbTUMEANIAHbIE NpPe3eHTaunn, UHTepHeT-pecypcbl U Yy4yebHble HayuyHble (QuabMbl. B Xxope
nposefeHns nabopaTopHbIX paboT WCMOMb3yeTCa KOMMbIOTEPHbIA Knacc Ans  BblMOSIHEHUA
NpakTUYecKnUX 3afaHunid.

B yuyebHOM npouecce LWMPOKO MNPYMEHSAKOTCA aKTUBHbIE W WHTEPaKTUBHbIE (OPMbI
npoBefeHns 3aHATUIA (pa3bop KOHKPEeTHbIX CUTyauuid, AucKyccusa), npobiemHoe 00y4yeHwue,
paccCMOTpeHME 3aJa4y, MakCUMasbHO NPUONNXEHHbIX K KOHKPETHbIM Hay4HO-UCCef0BaTe/IbCKUM
cuTyaumsam, BHeayAuWTOpHas camocToATenbHas paboTa, 6anibHO-peATUHIOBas CUCTeMa OLEHKM
ycrneBaeMocTu, 6/104HO-MOAYNbHOE CTPYKTYpUPOBaHUE.

[ns Tekywero u MOAYNbHOrO KOHTPOAS 3HAHWIA MPUMEHSAKTCA TECTUPOBAHWE U YCTHbINA
onpoc.

CamocTtosTenbHas paboTa CTyAeHTOB npefycmaTtpuBaeT MNOALFOTOBKY K 1abopaTopHbIM
3aHATMAM, U3y4veHne y4ebHOW M HayYHO-MeTOAUYECKOW NnTepaTypbl, paboTa Haf BbINOSIHEHUEM
NPaKTUYEeCKNX 3adaHnii.
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Tema 1. TeopeTnyeckue
OCHOBbI BUONHAMKAL UK
Tema 2. bronHgmnkaums Ha
TKAHEBOM W OpPraHU3mMeHHOM
YPOBHAX

Tema 3. bruonHgmMkaumna Ha
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YPOBHAX: nonynayus,
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Ha 6ase cpegHero

nHanemnayanbHas

paboTa

BCero

Ha 6a3e BbICLLErO
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obpasoBaHus

NIeKLMK
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nabopaTopHble

camMoCcTosATeIbHasA

paboTta

UHAVBUYaTbHAs

pa6oTa



Moaynb 1
KoninyectBo 4yacoB
3aouHada gopma

VHAVNBUAYaNbHAS

Ha 6a3e cpefHero Ha 6a3e BbICLLEro
OuHas dopma na 6ase 06LLEro cpegHero PeA
o60a30BaHMS NpPogheccnoHanbHOro npoeccMoHanbHOro
P obpasoBaHuA obpasoBaHus
HasaHus
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Tema 5. BuonHgukauma ) 2 6
COCTOSHUA TUAPOBUOLLEHO30B
Tema 6. buomHankauma c
MCNoNb30BaHWeM nokasaTtesnen 4 2 6
coobulecTs
Tema 7. SKofnornyeckoe
pasHoobpasue 1 cnocobbl ero 4 2 12
n3MepeHuns
Tema 8. Skonorunyeckoe
pasHoobpasue u 4 2 6
6nonHanKaumsa
Tema 9. MaHUMpPHbIE KNnewm -
Kak MofenbHas rpynna

O6MOMHANKaLNW 3arpA3HEHNS
OKpYXXatoLlenn cpeabl

Bcero yacos no mogynio 108 32 16 60

pa6oTa



8. TemMbl NabopaToOpPHbIX 3aHATUIA.

HasBaHue Tembl Konunyectso
yacos
Cogep>KaTenbHblii Mogyns 1. BuonHgnkaumns
Tema 2. BuonHgnkaunsa Ha TKaHEBOM M OpraHM3MeHHOM YPOBHSAX 2
Tema 3. BMONHAMKALMA HA BbICLLUNX NEPapXMUYECKUX YPOBHAX: Nonynauuns, 2
aKocucrtema, 61MoLeHo3
Tema 4. buonHgMKaLMOHHbIe HA6MIOAEHNSA 32 COCTOSHUEM OKPYXKatoLLel 2
cpeasl
Tema 5. BUOMHAMKaLMA COCTOSHUS TMAPOO6UOLIEHO30B 2
Tema 6. BuonHanKaums ¢ NCNONb30BaHMEM MOKa3aTefen coobLEeCTB 2
Tema 7. IKONOrM4yecKoe pasHoo6bpasme 1 Cnocobbl ero M3MepeHns 2
Tema 8. 3kosormyeckoe pasHoobpasume n bUoMHAUKALNA 2
Tema 9. MNMaHUUPHbIE KNewm - Kak MofenbHas rpynna 6uonHanKaumnm 2
3arpsisHeHNs OKpy>KatoLLen cpebl
Bcero 16

O6pasel, 3aaHns Ha NabopaTOPHbIX 3aHAT UAX

SAOAHUE. Wcnonb3ys MepBUYHbIA MaTepman (nokasaTtenn YUCMEHHOCTU W BUAOBOrO
6oratcTBa), MpeAcTaBNeHHbI B BUAe Tabnulbl, 0XapakTepn3oBaTb 3KOMOrMYECKYK CTPYKTYpy
COOOLeCTB MCCNeAyeMblX Y4aCTKOB W CpPaBHWUTb MONYYEHHble [aHHble KOHTponem. 1o
pe3ynbTaTtaM MpoOBeAEeHHOro aHann3a ykasaTb, Ha KakOM W3 UCCNeAyeMbliX Y4YaCTKOB CTPYKTypa
coobuiecTB Hambonee HapylleHa, a Ha KakoM MoABeprinacb MUHUManbHOMY aHTPOMOreHHOMY
BO3[eNCTBUIO, MO CPaBHEHUIO C KOHTPOJIEM.

1. CospgaTb Ha paboyem cTone nanky c amunuei ctygeHta. CkonuposaTb TyAa CBON BapuaHT
3afiaHna 1 obpasel (alina "Stat97.xIs”. BHavane Heo6XoAMMO caenaTb HECKOMbKO KOMWIA
obpasua wucxogHoro (arina "Stat97.xIs" (and Kaxporo ydvactka) M 0603HauUUTb KX
COOTBETCTBYHOLWMWMN Ha3BaHMAMU Yy4acTKoB (Hampumep, YyacTtok l.xIs). Ha nepsom nucrte
Heob6XxoaMmMo cpenatb ""BBof BbIOOPKWU™. [Ona Kaxporo Buia (OHWM YKasblBalOTCA NOA
Homepamn 1, 2, 3 M T.[.) BHOCUTCA COOTBETCTBYIOLLEE KO/MMYECTBO 3K3eMnnapos (T.e.
YMCNEHHOCTL). [nA 3TOro CKOMMPOBATb faHHble MO YUCEHHOCTU BUAOB U3 CBOEro BapuaHTa
3afaHna (TonbKo umdpbl) B COOTBETCTBYIOLWMIA (halin (TONbKO OANH CTON6MK). COXpaHnUTb.

2. lopcuntatb YWUCMEHHOCTb HacesieHUs MO MCCnefyembiM y4yacTkam (CM. «JIUCT OCHOBHbIX
pacueTtoB» Xi (Cymma)). MNogcumtare KOSMYECTBO BMAOB NO UCCnefyeMbiM ydvacTkam. s
3TOr0 MOACYMTATb KONIMYECTBO BWUAOB B CTO/NOMKE He yuuTbiBasd f4erlknm c «O».  Bce
NoNyYeHHble pe3ynbTaTbl 3aHECTU B COOTBETCTBYHOLLME AYEAKM Tabnmubl.

3. Ha ocHOBaHWM MOMAyYeHHbIX pe3ynbLTatoB MOCTPOUTL Amarpammy "‘YucneHHoOCTb M BUAOBOE
boraTcTBO YyuyacTka .." (B Word u Excel 2003: pguarpamma - Tun guarpammbl -
HecTaHAapTHble - rpaguk/ructorpamMmma-2). o ocu X - yyacTKu, Mo OCU Yi - YNCNEHHOCTb, NO
ocn y2 —BuaoBoe 6oratctso. B Bepcuax Word n Excel 2007 u Bbilwe nocTpouTb ABe
OTAEeNbHbIX Auarpammbl (guarpamma - TuUn guarpaMmmbl -  CTaHAapTHble - 06blYHas
rucTtorpaMma wnm oO6bIYHbIA rpaduk). lMpoaHanusmpoBaTb Auarpammy. YKasaTb Y4acTKu
Hanbonee 6/1M3KME K KOHTPO/IO U Hanbosnee fanekne OT Hero.

4. TlpoaHanu3npoBaTb MHAEKCHI 3KOM0rMYeckKoro pasHoobpasusa (LernHoHa, Mueny, CuMncoHa,
Mapraneta, MeHxuHNKa, beprepa-lapkepa) CcOO06LIECTB WCCAeAYEMbIX Y4YaCTKOB C
MCNoNb30BaHMeM nporpaMmmbl  Stat-97.xls. Ana atoro nepeit Ha "JIUCT OCHOBHbIX
pac4éToB'. porpamma aBTOMaTM4YeCKN paccHuUTbiBaeT: nHaekc LLleHHoHa ""H (LLeHHOHA)™;
WHOEKC BblpaBHeHHOe™ Tlueny e (Mweny)"; wuHpekc CumncoHa "1/D (CumncoHa)";
nHgekc Mapranega DM (Mapranedga)'; wvHaekc MeHxuHuka '"‘Dm,, (MeHXxnHuka)";
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nHpekc Beprepa-Mapkepa 'd (Bepr.-Mapk.)". B nHpekce beprepa-Mapkepa Heo6xoanmo
LOMONMHUTENIbHO pas3fennTb 1 Ha MNOJlyYeHHOe 3HauvyeHue, 4YTOObl C YBE/NMYEHMEM WHAEKCA
3KON0rnyeckoe pasHoobpasne BospacTano. MocTponTb CBOAHYH TabiuLy Mo BCEM MHAEKCaM,
BbILENUTb MakCMMasibHble (KpacHbIM LBETOM) W MUWHWManbHble (CMHMM) 3HayeHus Ans
KaXaoro nHpekca B tabnuue. MNpoaHanu3mpoBaTb WHAEKCbI 3KOMOTMYECKOro pasHoobpasmsa
(ykasaTb y4yacTKM C MaKCUMalbHbIM W MUHWMabHbIM pa3Hoobpasnem Mo 60/bLNHCTBY
nHAekcoB). TlocTpouTb 0ObIYHYK rucTorpammy (guarpamma - TUN  guarpammbl -
CTaHAapTHble - 06bl4yHas rucrTorpamma) A/ BCEX YYacTKOB «WMHAEKCbl 3KOM0TMYecKoro
pasHoobpasua». YKaszaTb y4aCTKM Hambosiee 6/M3KMe K KOHTPOMKO M Hambonee fanekue ot
Hero.

MpoaHanu3nposaTb CTPYKTYpPYy [LOMUHMUPOBAHUA cooOLWecTB. [na 3TOro paccyutathb
WHAEKCbl AOMUHMPOBaHMA (B %) ANn8 KaXAoro Buaa Mo ydyactkam (CM. CTON6UK «%» B
«JlncTe OCHOBHbIX pPacyeTOB» W 3aHECTU [aHHble B COOTBETCTBYHOLME AYElKU Tabnuubl).
MpucBoMTb KaXAoM} BUAY Ha KOHKPETHOM Yy4yaCTKe COOTBETCTBYHOLWee OYyKBEHHOE
o603HayeHMe cornacHo knaccugukaumm . JHrenbmaHHa (Engelmann, 1978): E -
ayaoMuHaHT (>40%), D - gomwmHaHT (12,5-39,9%), SD - cy6gomuHaHT (4,0-12,4%), R -
peuefeHt (1,3-3,9%). SR - cy6peuegeHT (<1,3%). [Ons KaxAoro ydyacTtka MOCTPOUTb
Kpyrosyw pguarpammy "CTpyKTypa AOMWHMPOBAHWA yvactka .." (anarpamma - TuN
anarpammbl - CcTaHfapTHble - Kpyrosas). Kaxpabli Bug ayaoMuHaHT (E) n gomuHaHT (D)
BbIHECTW OTAENbHbIM CEKTOPOM C yKa3aHueM BuAa u %, B octasbHbIX rpynnax (SD, R n SR)
BCe BUAbI cymmupoBaTb nNo % (otaensHo And SD, R n SR!) wu ykasaTb Ha gnarpamme
CKO/IbKO BM0B 06beMHEHO B 3TOW rpynne v 06wy ux Aonto B %). WHAMBMAYaNbHbIA UBeT
(v WTpMXOBKA) [ANA  KaXAOro Buaa 3yAOMUHAHTa W JOMWHaHTa. [Ana  rpynn
cy640MVHAHTOB, peLefeHTOB W CcybpeuefeHTOB - LBET rpynnbl OAMHAKOBbLIA Ha BCEX
Anarpammax. [poaHanu3nposaTb Auarpammbl. YKa3aTb YYaCTKW CO CTPYKTypoW Hambornee
0M3KOIN K KOHTPOIO U Hanbonee fanekol OT Hero.

MpoaHann3nMpoBaTb COOTHOLIEHNE XXU3HEHHbIX popM. [ 3TOro paccymTaTthb JOIHO KaXAoM
XWU3HEHHOW dopmbl (A, B, C, D, E) B % (CM. cTON6UK «%» B «JINCTE OCHOBHbIX pacyeToB»)
Ha KaXJoM y4yacTKke (T.e. 00beANHUTL % OLMHAKOBbIX XU3HEHHbIX (opm). MocTpouTb OfHY
guarpammy Ans Bcex y4yacTKoB ""COOTHOLUEHME >XMU3HeHHbIX ¢opM™ (guarpamma - Tun
AnarpaMmbl - CTaHAApTHble - TrucTtorpaMma - HOpPMMpOBaHHas rucrtorpamma Ha 100%).
Kaxayt >KWU3HEHHYK (GopMy 0003Ha4YnTb ONpeaenéHHbIM LBETOM (MW LUTPUXOBKOM).
MpoaHanu3mpoBaTh AuarpaMmy. YKaszaTb Yy4acTKM CO CTPYKTYypoi Hambonee 61M3KOIM K
KOHTPO/IIO 1 Hanbosnee fanekoi OT Hero.

CpaBHWUTbL BCe wuccnegyemble coobuiecTBa MOMapHO C MNOMOLWbLI MHAEKca >Kakkapa:

K= mmmm e X 100%
A+B-C

roe A n B - KONMYecTBO BMAOB Ha KOHKPeTHOM yuacTke, C - KONMYeCTBO 00LMX BUAOB A5
ABYX CPaBHMBAEMbIX Y4YaCTKOB. 3aHeCTV MOMyYeHHble faHHble B CBOAHYHO Tabnmuy. Bbibpatb
MWUHUMabHbIE, CPEAHNE N MaKCMMalbHble nokasatenu (T.e. pa3buTb Ha Knaccbl) U NPUCBOUTH
KaXZOMYy Knaccy onpefefieHHbli Tun (unu uBeT nuHwuu). MocTpouTb B Paint pucyHOK
cXofcTBa COOOLWIeCTB NO BUAOBOMY 60ratcTsy, CBf3aB HOMEpPa Y4YaCTKOB OMPefeNeHHbIM
TUNOM NiMHUKU. [1poaHanM3npoBaTb PUCYHOK. YKasaTb Yy4yacTKu  Haubonee 61mM3kue K
KOHTPO/IKO U Hanbonee fanekune oT HEro.

MocTponTb  AeHApOrpaMMmy  CXOACTBa/pasniMyuma  COOOLLECTB  MCCNeAyembiX — Y4YacTKOB
(NpoBecTn KNacTepHbI aHanu3 ¢ Mcnonb3oBaHWeM nakeTa Statistica 8). [na aToro B nakeTte
Statistica 8 BBeCTM TabnuMuHble AaHHble (TONMbKO UWMGpPbl) Ans Bcex ydacTtkoB (Ne Buaa -
YMCNEHHOCTb MO Yy4acTkaMm). [Jlanee Bbl6paTb: Statistics —>  Multivariate Exploratory
techniques — Cluster analysis—> Joining tree clustering —* Variables —> Amalgamation
rule - Ward's metod —£Distances measure - Euclidean distances. MpoBecTn aHanus
JeHAporpammbl, ykasaTb Haumbosiee CXOAHble UM Hambosiee pasfiMyaroLLmecs coobLecTsa.
CpaBHUTL C KOHTPONEM.
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9. O606WMTL pe3ynbTaTbl MPOBEAEHHOr0 aHanuM3a 3KOJIOrMYECKOW CTPYKTYpbl COOOLLECTB:
M3MEHEHMNS MOKa3aTesneidl YMCNEHHOCTWU, BUAOBOro 60raTcTBa, CTPYKTYpbl LOMUHUPOBaHWUS,
COOTHOLLUEHMNA >KM3HEHHbIX (DOPM M 3KOJI0FMYECKOro pasHoobpasnsa coobLLecTB ncciegyemMblxX
Yy4acTKOB M0 CPABHEHUIO C KOHTPOJIEM.

10. ChopmynupoBaTb BbIBOAbI MO MOJYYEHHBIM pe3yfbTataM. YKasaTb, Ha Kakom W3
nccnefyemMbiX y4aCTKOB CTPYKTypa CO06LEeCcTB Hanbosiee HapyLleHa, a Ha Kakom nofBeprfacb
MWUHUMaSIbHOMY aHTPOMOreHHOMY BO3A4€eMCTBUIO, NO CPABHEHWIO C KOHTPOJIEM.

PagnoaKTMBHbIE 3/1EMEHThI

BU A Th-232 Cs-137 13-238 PuU-239 KoHTnn.Mb N
1. 1 0 0 0 13 c
2. 1 0 0 0 14 C
3. 0 0 0 0 12 C
4. 1 0 0 0 8 C
5. 0 0 0 0 A
6. 8 1 0 0 13 B
7. 0 3 0 0 2 B
8. 0 0 0 0 13 B
9. 0 0 1 0 1 A
10. 0 11 1 0 16 A
11. 0 0 0 0 12 A
12. 3 0 0 0 8 A
13. 1 0 1 0 13 A
14. 0 0 0 0 1 D
15. 1 0 0 0 8 D
16. 0 0 1 0 12 B
17. 8 0 0 0 13 A
18. 0 1 0 0 2 A
19. 13 44 5 2 88 E
20. 0 3 0 0 1 c
21. 0 1 4 0 16 c
22. 0 0 2 0 12 c
23. 3 4 3 0 1 c
24. 1 0 1 0 16 c
25. 0 1 0 0 1 c
26. 1 0 1 0 8 c
27. 0 10 1 0 15 c
28. 8 1 0 0 13 c
29. 0 0 0 0 2 c
30. 0 1 0 0 16 c
31. 0 3 1 0 1 C
32. 0 12 0 0 16 E
33. 0 0 0 0 17 E
34. 3 0 0 0 8 E
35. 0 0 0 0 3 E
36. 0 1 1 0 45 E
37. 0 5 0 0 2 E
38. 0 12 0 0 46 E
39. 0 1 0 0 48 E
40. 0 0 0 0 2 E
41. 0 5 0 0 12 E
42. 0 0 0 0 23 E
43. 0 5 1 0 7 E
44. 0 0 0 0 29 E
45. 5 0 0 0 34 E
46. 0 0 0 0 12 E
47. 0 12 1 0 24 E
48. 0 10 0 0 3 E
49. 0 0 0 0 45 A
50. 0 1 0 0 2 A
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9. CamocToATeNbHas paboTa
Tembl 4na pedepaTtoB

1. OrpaHu4YeHns CcaHUTAPHO-TUTMEHWYECKOr0 MOAXofa onpedesnieHUs COCTOSHUA OKpYXKatoLei
cpeabl (OC).

2. CuTyauumn, Korga 6MoMHANKaLKNA SBNSAETCA He3aMeHUMON Ana onpegeneHus coctosHus OC.

3.  OnpepgeneHuss OuoMHaMKauun, OUOTECTMPOBaHMA, OUOMHAMKATOPA, WHAUKATOPHOIO
coobLecTsa.

4. O6beKTbl UHANKALWUW: onpeaeneHne, NpUMepbl.

5. DKONOrMYECKNIA MOHUTOPUHT, BUOMOHUTOPKHT.

6. Tunbl GUOMHAMKALMK: perncTpupyrowas uonHankKaumsa, 6MONHANKALNSA N0 aKKyMYNAaunn.

7. Tunbl OuMOMHAMKALMW: 4acTHas, KOMMJIEKCHasdA, npsaAmas, KOCBEHHas, creundguyeckas
Hecneunguueckas.

8. TonoxutenbHble W OTpULATENbHble OGUOMHAWKATOPbLI. Twnbl  GUOUHAMKATOPOB MO
BO3MOXHOCTAIM NPUMEHEHMNA a3POKOCMUYECKMX MaTepNanos.

9. Tunbl GMOMHAMKATOPOB MO CTeNeHW reorpamyeckorr YCTOMYMBOCTM CBA3M C OOBEKTOM
WHAMKALMM 1 N0 CpoKaM NOoMyyYeHMs OTBETa Ha BO3eicTBue.

10. MeToabl KOHTPONS NPY GUONHANKALUN.

11. Tpe6boBaHMA K BUAaM-6MOMHANKATOPaM.

12. MapameTpsbl, UCMONb3YEMbIEe AN OUONHANKALNK.

13. LOCTOBEPHOCTb, PACAPOCTPAHEHHOCTb M 3HAYMMOCTb GMOMHANKATOPOB.

14. NcTopus pa3BuTUS BUONHANKALMN.

15. AKTya/lbHble HanpaBNeHWs COBPEMEHHON OGUMOMHAUKALUK.

16. Mporpamma MBC «BMOMHAMKATOPbI».

17. OCO6eHHOCTN BMONHAMKALMKN Ha Pa3HbIX YPOBHSX OpraHm3alun XXnBoro.

18. BuouHAMKauMs Ha KNeTOYHOM U CY6K/IEeTOYHOM YPOBHAX: 06Was XxapakTepucTuka,
pesynibTaTbl 4eNCTBUSA NOT/MIHOTAHTOB, XapaKTepHble MPU3HAKKU HapyLleHns o6MeHa BeLLecTB.

19. BuouHgMKauMa Ha KNeTOYHOM W CYBK/IETOYHOM YPOBHAX: W3MEHEeHWe aKTUBHOCTWU
(hepMEHTOB, 3HEPreTUYECKMiA 6anaHc, (hOTOCUHTES.

20. BonHAMKaLmMa Ha KNeTOYHOM N CYyBK/IETOYHOM YPOBHAX: XMMUYECKUIA COCTaB K/ETOK.

21. BUONHAUKALUS HA KTETOYHOM U CYOKNeTOYHOM YPOBHSAX: COCTOSHWE opraHoufos, hopma u
pasMepbl KNeToK, XpOMOCOMHbIE N FeHeTUYEeCKMe HapyLleHuns.

22. BUOMHAMKaALMA Ha OpraHM3MEeHHOM YypOBHE: 06Las XapakTepuCcTuKa.

23. bronHanKaLma Ha OpraHM3MeHHOM YPOBHe: MOP(ON0rnyeckmne XxapakTepucTuku.

24. bBuonHAnKaumMa Ha opraHM3MeHHOM YPOBHe: aHaTOMWYECKNE CTPYKTYPbI.

25. bronHankaums Ha opraHM3MeHHOM YPOBHE: MOP(OMETPUYECKNE XapPaKTEPUCTUKM.

26. buouHaMKaumsa Ha OpraHWU3MeHHOM YpPOBHE: M3MeHeHMe TemMnoB pocTa W MA0LOBUTOCTU
OpraHn3MoB, KOHLEHTpaLus NonntoTaHTOB B TeflaX PacTeHUN U XXMUBOTHbIX.

27. BuonHANKaLUUSA Ha OpraHN3MeHHOM YPOBHE: GUOPUTMbI, MOBEAEHME.

28. Bo3peiicTBME aHTPOMOreHHbIX CTPECCOPOB Ha pacTUTesibHble MONyAAUUn: NAOTHOCTD,
NPoAYKTUBHOCTb, apean nonynauum n snga.

29. Bo3geiicTBME aHTPOMOreHHbIX CTPECCOPOB Ha pacTUTeNIbHble MNONYNsALMU: BO3pacTHas
CTPYKTYpa, 3KOTUNUYecKas CTPyKTypa.

30. Bo3geilicTBME aAHTPOMOreHHbIX CTPECCOPOB Ha AMHAMWUKY W XapakTep pacnpocTpaHeHus
NONyNAUWIA XXUBOTHbLIX: OCHOBHble 6MONHANKALMOHHbLIE NOKa3aTesu.

31. Bo3fencTBue aHTPOMOreHHbIX (AKTOPOB Ha XapaKTepuCTUKW NONYNAAUUA  XKMUBOTHbIX:
YUCIeHHOCTb, NPOCTPaHCTBEHHAA CTPYKTYpa, N0M0Bad 1 BO3pacTHasa CTPYKTypa.

32. BnusiHme cTpeccopoB Ha coobLecTBa MMKPOOPraHM3MOB.

33. BinsHMe CTpPeccopoB Ha (PUTOLEHO3bl. MapaMeTpbl NECHbIX 3KOCUCTEM, NMPUMeEHSAeMble ANA
GuonHAnKaLnn.

34. XapaKTepUCTUKMN XXMBOTHOIO HaceneHns, NpuMeHsemMble 418 6UMONHANKaLNK.

35. MNMokasaTenn YNCNeHHOCTM 1 BMAOBOr0 60raTcTBa XXMBOTHOMO Hace/eHUs B OUOMHAMKALNN.



14

36. XapaKTepuCTUKN CTPYKTYPbl JOMUHUPOBAHUS XXUBOTHOIO Hace/leHUs B GBMOMHANKaLUN.
37. NpUMeHEeHNe CUCTEM XMU3HEHHbIX (DOPM XXUBOTHbLIX B OUOMHANKALUN.

38. NMpuMeHeHne NHAEKCOB (hayHUCTMYECKOro CX0ACTBa B BUONHANKAL M.

39. NMprMeHeHNe NHAEKCOB B1opa3Hoobpasnsa 1 3KBUTA0ENbHOCTN B GBUONHAMKALUN.

40. NMpuUMeHeHNe NHAMKALMOHHBIX LWKan oueHKN KadecTBa OC M KOMNbIOTEPHbIX 6a3 AaHHbIX.

11. Bonpocbl ana {adeta

1 TloHAaTMA OuoMHAMKauMuM w1  6uomoHuTOpuHra. OnpefeneHne BUa-uHAUKaTopa.
OCHOBHble MeTOAbl OUONHANKALNOHHbBIX MCCNeL0BaHUN.

2. Mpenmyliectsa, NPUHUUMNBLI U YPOBHU OUOUHAMKAUMOHHBIX MeTOL0B. Mcnonb3oBaHue
pPacTeHM 1 XMNBOTHbIX B Ka4ecTBE GUONHANKATOPOB.

3. UyBCTBUTENbHOCTb, LOCTOBEPHOCTb OMONHANKATOPOB. TpeboBaHns K 6UONHAMKATOPAM.

4. MexaHu3Mbl OUOUHAWKALWOHHLIX MNPOSABMEHUA Ha pasINYHbIX YPOBHAX W3YUYEHUS.
Obuwas xapakTepucTuka aHaTOMO-MOPMONOrnMYecKUX OTK/OHEHUIA B pe3y/nbTaTe CTPECCOBbIX
BO3/[EACTBUIA.

5. TkaHeBOW ypoBeHb O6MOUHAMKALMW. MaKpOCKONMUYECKUE W3MEHEeHUs MOpKonormm
pacTeHuii.

6. OpraHuW3MeHHbIi YpoBeHb. WM3MeHeHMe OKpacKu NUCTbeB, CKY/bNTYPbl MOBEPXHOCTH;
N3MeHeHVe pa3MepoB N MPOAYKTUBHOCTU PacTeHWU; n3MeHeHne OpMbl PoCcTa, 3KOOMOMOPGHbIX
NMPU3HAKOB.

7. MonynsunoHHbIA ypoBeHb. OTO60P NoOKasaTe/bHbIX BUAOB. Bo3aelicTBME aHTPOMOreHHbIX
CTPeccopoB Ha AUHAMWUKY PacTUTENIbHbIX NONynsuuii. Bo3geincTBMe aHTPONOreHHbIX CTPECCOpPOB
Ha XapakTep pacrnpoCcTpaHeHUs pacTeHU.

8. OKOCUCTEeMHbI ypoBeHb. [OoKasaTenbHble MNPU3HAKM 3KOCUCTEMHOrO YpPOBHS. MeToj
KOMNNEKCHOM GUOnHANKaLMN.

9. OnpepgeneHne NOpPoroB YyBCTBUTENbHOCTU OUOVMHAUKATOPOB Ha [elCTBME 3KOMOrMYeCKm
HebnaronpuATHLIX (akTopoB cpedbl. OnpeaeneHne HOPMATUBHbLIX MapameTpoB 6MONHANKATOPOB
AN 3KONOTMYeCKOro MOHUTOPUHTA.

10. duTOKBANUMETPUA TOKCUYECKOW Harpyskum K cTeneHyn TpaHchopmauum 3KOTOMOB B
[oHbacce. Anpob6aums KpuTepueB 3KOCUCTEMHOrO HOPMUPOBaHWS MO (PUTOMHAMKALWUOHHOW
cocTaBnstowein. [MMepBUYHbIA CKPUHUHT CEMEHHOro 0aHKa (MUTOMHAMKATOPOB TEXHOTEHHbIX
Harpysok Ha agagoTtonsl [JoHbacca.

12. OCHOBHble BellecTBa - 3arpsa3HMTENIn aTMOCHEPHOro BO3AyXa W WX WUCTOYHUKMU.
BuonHaukaums 3arpsasHeHus aTmocgepbl € MNOMOLWbI  pacTeHui. [a30ycTOMYMBOCTL U
ra3ovyyBCTBUTE/IbHOCTb PacTeHWUIA.

13. Hecneuuduueckasd un cneunduyeckas nHamMkauua. PacTeHUA-MHANKATOPbI U pacTeHus-
MOHUTOPbI. OLEeHKa peakunmn pacTeHUI Ha 3arps3HeHue.

14. OT60p M NOAroTOBKA 6MONOrMUYECKMX MATEPMANoB A8 6MOMHANKALNN.

15. lnxeHonHpuKauma. JeHapovHanKaLns.

16. HoBble AMArHOCTMYECKNE KPUTEPUM KOMMNEKCHOW (PUTOMHAMKaLMKM ans anpobauuu B
[oHbacce. MHaMKaLMOHHas 60TaHMYecKas 3KCMNepTm3a - 0CHOBA 3KOOMMYeCKOro MOHUTOPUHTA B
NMPOMBbILLEHHOM pPEerunoHe.

17. TnapobMoHTblI Kak MHAMKATOpPbl KayecTBa cpefdbl. OCO6EHHOCTM OGUMOUHAMKALUKN Ha
PasfIMUHbIX YPOBHSX OpraHm3auun ouocuctem. Cy60praHM3MEHHbIA N OpraHN3MeHHbIA YPOBHU.
[oCToMHCTBa 1 HeJoCTaTKN OUOMHANKALMW BOLHBIX 3KOCUCTEM.

18. LleHOTMYeckMe MeTOoAbl OMOMHAMKALWK. BuouHAMKauWs, OCHOBaHHas Ha BWAOBOM
6oraTcTBe M 3KONIOTMYECKOM CTPYKType CO06LLEeCTB.

19. Ko/fim4yecTBeHHble MOKa3aTenu, MpuUMeHseMble B OMOUHAMKAUWW. VIHTerpanbHble
KPUTEPUU: OLEHKA KayecTBa 9KOCUCTEM MO HECKONbKUM nokasatensm. Mpobaembl 6UONHANKALUN
Ha3eMHbIX U BOAHbIX 3KOCUCTEM.
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20. OueHKa COBPEMEHHOr0 COCTOAHUSA M AMHAMUKW CTEMHbIX PacTUTENbHbIX COO0O6LLECTB C
MOMOLLbI TEXHONOTUIA AUC FaHLWUOHHOIO 30HAUPOBaHNA.

21. PasHoo6pa3une 61UOTbl U cNocobbl €& OUeHKKU. NoHATUS BMAOBOro 60ratcTea M BUAOBOIO
pasHooOpa3ms. WHAeKCbl BWAOBOr0 pasHOO6pa3nsi: WHAEKCbl BMAOBOrO0 60ratcTBa, MoAenwu
BMAOBOro 06WIMSA, UHAEKCHI, OCHOBaHHbIe HA OTHOCUTE/IbHOM 06MNN BULOB.

22. WNHpekcbl BuAosoro 6oratctBa (MHAekc Mapranea, MHAEKC MEHXUHMKA).
VH(hopMaunOHHO-CTaTUCTUYECKE WHAEKCHI  WAW  WHAEKCbl Teopuun WHGpopmaumn  (MHLEKC
LLIeHHOHa, WHAeKC BblpaBHeHHOCTU [ueny). WMHAeKcbl AOMWHMPOBaHUA (MHAEKC CUMMCOHa,
nHaekc MakuHTowa, nHaekc beprepa-apkepa).

23. Pa3Hoo6pasve Kak OcHoBa buMomHamkauuu. O6nactu MpuMMeHeHUs Mep pasHoobpasus:
OoXpaHa npupoAbl M MOHUTOPUHI OKpyXawued cpefbl. OueHKa COCTOAHWUA cpefbl. Mepbl
pasHoo6pasna Kak 3Kosornyeckne 6MONHANKATOPbI.

24. TlpuMeHeHMe pa3N4YHbIX WHAEKCOB ANS ONpefeneHus CTEMeHu BO3AelCcTBMA
aHTPOMOreHHOro 3arpAsHeHuns. MNMpumeHeHMe WHAWKATOPHbLIX BUAOB B COYETAHUM C MHAEKCamu
pa3Hoo6pasnsa. Haumbonee 3Ha4YMMble W MOMe3Hble WHAEKCbl pa3HoobOpa3unsi, NpuUMeHsemble Ha
npakTuke.

25. bnonHamkaums COCTOSHUS MOYBEHHOrO MOKpoBa. [1o4BOOOMTAlOLLIME OPraHWM3Mbl Kak
WHAMKATOPbl COCTOAHUSA MOYB. BrvsHWe pa3NyHbIX BUAOB 3arpsA3HEHUn Ha 3KOMOrMYecKyr
CTPYKTYpY COOOLWECTB MNaHUMPHbIX Kreweid. OCHOBHble OMOLEHONOTNMYECKNE XapaKTepuCTUKM
coobuiecTBa NaHUMpPHbIX  Knewen  (YNCNEHHOCTb, BWUAOBOE 60ratcTBo, 3KONOrMYecKoe
pasHoobpasue, CTPYKTypa [LOMWHWPOBAHUSA W COOTHOLUEHWE XXWU3HEHHbIX (OPM) B KayecTse
OCHOBHbIX KpUTepueB NMOYBEHHO-300/10MMYEeCKOM AUarHOCTUKN COCTOSHUS OKpYXXatoLwen cpegpl.

12.06pasel, TeCcTOBOro 3ajaHunu

CnexeHve 3a NPUPOAHLIMKW U aHTPOMOreHHbIMM MpoLeccamn B GMONMOTMYECKUX Cpefax,
BK/IHOYaloLLee BCHO COBOKYMHOCTb B3aMMOAEWCTBMIA XMBOFO C areHTamu BHELLHEW cpeabl, B T.u.

BbISICHEHME OTBETHbIX peakuuii 6uocpes Ha NPUPOAHbIE W  aHTPOMOreHHble BO3AeCTBUA
Ha3bIBaeTCA:

1) 6uonHankaymsa
2)BNOMOHUTOPUHT
3) 6BMOKOMMYHMKaL NS

13. Kpntepuu oueHnBaHuA

Bug KOHTPONILHOIO MeponpuATUA Konnyectso 6annos
PelleHne NpaKTMYeCKNX 3adaHnii 25
Pethepartsl 25
MoaynbHbIiA KOHTPOb (TECTUPOBAHUE) 25
3aver 25
Bcero 100
LLIkana oueHnBaHUA
OueHka o OueHka no 100- OueHKa no rocysapcTBeHHOM OueHka no
LiKane 6annbHON WKane LuKane rocyAapcTBeHHOWM
ECTS (sk3aMeH, anddepeHUMpPOBaHHbIN LiKasne
3a4er) (3auer)
A 90-100 5 (oTn4HO) 3a4TEHO
B 80-89 4 (xopoLo) 3a4TeHo
C 75-79 4 (xopoLwuo) 3a4TeHO
D 70-74 3 (YLOBNETBOPUTENBLHO) 3a4TeHO
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E 60-69 3 (yBaoBNeTBOPUTENBHO) 3a4TeHo
FX 35-59 2 (Hey[L0BNETBOPUTENLHO) He 3a4TeHo
C BO3MOXXHOCTbIO NOBTOPHOI cAaun

F 0-34 2 (HeyOBNeTBOPUTESIbHO) He 3a4TeHO
C BO3MOXXHOCTbI MOBTOPHOW cAavu
npw ycnosum o6sa3aTenibHOro Habopa
AONOIHUTENbHbLIX 6annoB

14. MaTepuanbHo-TeXHUUYECKOe obecreyeHme y4e6HOro npotiecca
MynbTUMeAWIiHBIA NPOEKTOP, BMAEOTeKA HAy4YHO-MONYASAPHbIX (UbMOB, KOMMbIOTEPHbINA
Knacc 1 nMporpammbl 18 BbIMOMHEHWUS MPAKTUUYECKMUX 3alaHUli 1 TECTUPOBAHUS CTY/EHTOB.

15. PekomeHaoBaHHasa nuTeparty pa

OcHoBHa#

BuonHaukauus (HacekoMmble, naykoobpasHble, knewm) : [cocT. A. A. Mpuctpomosa] ;
OoHHY. Hayu. 6-ka. CnpaB.-6u6nunorp. ota. - AoHeuk : JoHHY, 2014. - 23 c.

BrnonHankauma (Hacekomble, naykoobpasHble, Knewm) [SneKTpoHHbIN pecypc] : 2005-2014
rr. / [cocT. OA. A. Mpuctpomosa] ; LoHeukuin Hau. yH-T, Haydy. 6-ka, CnpaB.-6ubnuorp. ota. -
[oHeuk : JoHHY, 2014. - 3neKTpOHHble faHHble (1 daiin).

Buonornyecknini KOHTPO/b OKPYXXaloLleid cpefbl : GuonHAnKauma u 6uotectuposaHue / [O.
M. Menexosa, E. W. EropoBa, T. . EBceeBa n ap.] ; nog pea. O. M. Menexosoi, E. . EropoBoii.
- Mocksa : Akagemunsd, 2007. - 288 c.

Buonornyeckuii KOHTPONb OKPYXakLein cpefbl : GuonHamMKauus n éuotectuposanue / [O.
M. Menexosa, E. L. CapanynbueBa, T. V. EBceeBa n ap.] ; nog pea. O. . Menexosoii, E. .
CapanynbueBoit. - 3-e usa. - Mocksa : Academia, 2010. - 288 c.

Buonornyecknii KOHTPONb OKpYXatollleit cpefbl : reHeTuyeckuii MoHutopuHr / [C. A.
lepacbkunH, E. W. Capanynbuesa, JI. B. LlaueHko un ap.] ; noa pea. C. A. IepacbkuHa, E. W.
Capanynbueoii. - Mocksa : Akagemus, 2010. - 207 c.

KopHunos A.J1., MeTyxoBa E.C. buotectmpoBaHue 3arpsAsHEHHbIX Cped: MEeToAb
O6noTecTMpoBaHMA W OMOMHAMKALMKA B OLEHKE COCTOSHUA OKpY>Kawuwen cpeabl: YydyebHO-
MeTOL4MYECKNIA KOMNNEKC. - ToMeHb: M3a-8o TiomI'yY, 2012. - 40 c.

HopmuposaHue B akonorun. NMocobue / A.N. CathoHos. - [oHeuk, JoHHY, 2013. —466 c.

PUTOMHAMKALMA  MPOMbLILLJIEHHOTO  pernoHa.  Y4yebHo-meTofuuyeckoe  nocobue /
A.N. CagoHos. - [oHeuk, JoHHY, 2009. - 176 c.

3konornyeckasn akcnepTwusa. MNMocobue / A.N. CapoHoB. - [oHeuk, JoHHY, 2013. - 446 c.

Jkonornyeckasa aHuuknonegmsa [Tekct] : B 6 T. / aBT.-cocT. K. C. Jloces ; peakon.: B. W.
Oanunnos-AanunbaH (rn. peg.) v ap. - Mockea : Suuunknonegus, 2008. - 407 c.

JononHuTtenbHas

BrnonHanKauma 3arpsisHeHUn HaseMHbIX akocucTem: ep. ¢ Hem. / Mog pen. P. Ly6epTa. -
M.: Mup, 1988.-350 c.

BrnonHaukauna pagnoakTuBHbIX 3arpasHeHunii / OTe. peg. A.A. Kpusonyukuii. - M. : Hayka,
1999.-384 c.

BuonHankaumsa: Teopusa, meTodbl, npunoxeHue / Mop pen. .C.PoseHbGepra. TonbATTU. -
1994 .- 105 c.

Buonornyeckme MeToabl OLEHKN NPUPOAHONA cpedbl. - M.: Hayka, 1978. - 278 c.

EmenbsaHoB W.I'. Pa3Hoo6pa3une n ero posib B PYHKUMOHAIbHOW YCTONUYMBOCTY U 3BOIOL MM
aKocuctem. - Kues: b.1., 1999. - 168 c.

300MHAMKATOPLI B CUCTEME PErnmoHasbHOro 3KOM0rMYecKOro MOHUTOPUHIa THOMEHCKOM

obnacTu: MeToAaMKa ucnonb3oBaHus: mMoHorp. / C. H. lawes n ap. - TioMeHb: M3a-so Tomly,
2006.- 132 c.
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KnaycHnTuep B. 9konorus ropoAackoi ayHbl. - M.: Mup. 1990. - 246 c.

Neb6epnesa H.B.,Apo3agos H.H., Kpusonyukuii 4.A. buopasHoo6pasme 1 METO/bl €r0 OLEHKN.
- M.: N3g-80 MTI'Y, 1999. - 94 c.

MeToaonorns OLEHKW COCTOAHMA 3KocucTem: (yue6. nocobue) / O. M. Koxosa u ap. -
PocToB-Ha-[oHy: M3g-80 LUIBBP, 2000. - 128 c.

Marapan 3. DK0ONOrmyeckoe pasHoobpasne n ero namepeHue. - M.: Mup, 1992. -184 c.

MpoTacos A.A. brnopasHoobpasne n ero oueHka. KoHuenTyanbHas gusepcukonorus. - K.,
2002.-106 c.

YepHoB FO. . OcHoOBHbIe CUH3KOJIOrnyeckme XapaKTepucTmuKu NMOYBEHHbIX
6eCno3BOHOYHbLIX U MEeTOAbl MX aHanusa // MeTofbl MOYBEHHO-300/10TMYECKUX UCCNEeL0BaHUNA. -
M.: Hayka, 1975.-C. 160-216.

16. NH(hopMaLMOHHbIE pecypchbl

BuonHankauma n 6MoTecTUpoBaHMe KavyecTBa NPUPOALHON cpeabl
http://www.bioind.narod.ru/links_ru_Il.htm

3KOM0rMYeCcKUin MOHUTOPUHT 1 BUOMHANKALUNS:
http://www.ievbras ru/ecostat/Kiril Library/Book 1/Content111/Contentl 1l.htm

BuoTecTMpoBaHMe B Borpocax 1 0TBeTax
http://www.bioassay.narod.ru/biotest/biot.html

Buonornyeckme mMeTofbl B KOHTPO/E KayeCcTBa OKpYXKaloLlel cpejbl.
www.ecoguild.ru/docs/2007-06-18-20.doc

Buonornyecknii KOHTPONb OKpYXXarLieln cpefbl: BMOMHANKaLUA U 6MOTeCcTUpOBaHMUe
http://www.alleng ru/d/ecol/ecol42.htm

NaweHko O.A. BuonHanKauua n 6uoTecTMpoBaHne B OXpaHe OKpY>KaroLleli cpeipl:
yyebHoe nocobue / CM6 FTYPM. - CM6., 2012. - 67 c. http://nizrp.narod.ru/bioindikaziya.pdf

17. MNporpammHoe obecrieveHne

Mporpammbl AN BbINO/THEHUA NMPAKTUYECKNX 3aaHunin
Stat97.xls
Statistica 8

MporpamMmma KOMMNbIOTEPHOro TecTupoBaHmsa "Test":
http://www.finalsofit.narod.ru

Paboyas nporpamMma pacCMOTpeHa W [MepeyTBepXAeHa Ha 3acefaHun Kadegpbl ¢
n3meHeHnammn (6e3 nameHeHuin) Ha 2014 'f? rog. MpoTokon 3acegaHusa Kadeapbl Ne 'f ot
3aBKadenpoii

Paboyas nporpamma paccMOTpeHa W MepeyTBEpPXAeHa Ha 3acefaHun Kadepbl C
n3MeHeHnamMmn (6e3 nameHeHnin) Ha 201 ros. NMpoTtokos 3acefaHus Kagegpbl No oT
3aB.Kaenpoii

Paboyas nporpamMma pacCMOTpeHa W nepeyTBepXAeHa Ha 3acefaHun Kadegpbl ¢
n3meHeHnaMu (6e3 nameHeHuin) Ha 201 rog. MNpoTtokon 3acegaHunsa Kageapbl Ne oT
3aB.Kaeapoi
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