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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
I[IK-4 Crnocoben wucmonp3oBaTh B TpodeccHoHaTbHOU
MpaKTUYECKUE HaBBIKM B oOnmacth yueHus o0 armocdepe, ruapocdepe, mnemocdepe,
ouoreorpadun

NESITeTPHOCTH TEOPETHYECKUE 3HAHUS W
ouocdepe,

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay4YHO-HUCCIIEOBATEIIbCKUN

- NPOEKTHO-IIPOU3BOJCTBEHHBIN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepe: 40 CkBo3Hble BHABI NPOPECCHOHATHLHON ACATEIHPHOCTH B MPOMBINUICHHOCTH (B cdepax:
HKOJIOTMYECKOl 0e30MacHOCTH B MPOMBIIUIEHHOCTH; OOpAallleHUs] C OTXOJaMHU; OXPaHbl MPUPOIbL;
MPEeIOTBpPAIICHUST U JIMKBUAALWU 3arpsA3HEHUN, pallMOHAILHOTO MPHUPOJOINONIB30BaHNs, MOHUTOPUHTA U

MIPOTHO3UPOBAHMS COCTOSIHUS OKPY>KAIOIEel Cpe/Ibl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[1IK-4 Cnocoben
WCTIOJIb30BaTh B
npodhecCHoHaIbHOM
JeSITEITBHOCTH
TEOpeTUIEeCKHe 3HAHUS U
MPaKTUYECKHUE HABBIKY B
obacTu yaeHus 00
armocepe, ruapocdepe,
ienocdepe, onocdepe,
ouoreorpadhuun

Hcnonp3yer MeToasl OMOMHIUKAIIMA M OMOMOHUTOPHHTA
JUTSL OICHKHM KadecTBa Pa3IUYHBIX TPHUPOAHBIX CPEl.
AHaM3UpyeT TaHHBIC O COCTOSHUH OKPY>KAIOIICH CPeIbl,
TTOJTY9ICHHBIC C TIOMOIITHI0 METOIOB OMOWHIUKAITHH

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-4 CnocobeH wucmonb30BaTh B MPOGECCHOHATBLHON NIEATEIbHOCTH TEOPETUYECKHUE
3HaHUS W TPAKTHYECKHE HABBIKM B oOmacTu ydeHuss o0 armocdepe, rumpocdepe,
negocdepe, buocdepe, bnoreorpadun

Ne HaumeHoBaHue dopma 06yUeHHs
e OHIII)HG(;[LSI?:OI/I;;IX OuHas
MEKAMCLHILUINHAPHbIC geeMZCTp; -
CBS3H
1 |buoreorpadus +
2 |buonospexaeHus +
3| Y4eHnue o chepax + [+ +
3emnu
4 | Dxosorus mous T

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:




JucuumuinHa «DKOJIOTHYECKHEe OCHOBBI OMOMHIUKAIIMU» OTHOCHTCS K YacTH, OPMUPYEMOH y4aCTHUKAMU
o0pa3oBarenbHbIX OTHOWIEHUH, y4yeOHoro rutana OIl nmo nampasneruto noaroroBku 05.03.06 - Dxonorus u
IIPUPOIOTIONIB30BAHNUE.

JucuumuinHa « OKOJIOrMYECKUE OCHOBBI OMOMHAMKALIMNY U3y4yaeTcs B 2 CEMECTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIHHBI:

Bun yueGHOM paboThI (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 32
Jlexnuu (Jlexrun) 16
[Tpaktuueckue (IIpakr. pab.) 16
CamocrositenbHas pabota (CP) 40
3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
O|l0|O
2 cemecTp

1 OcCHOBBI [IpakTnyeckas
OMOJIOTHYECKOM 2 12 |5 pabora
MHINKAIII

2 Merononorunueckue IIpakTrueckas
OCHOBBI 212 |5 pabora
OUOWHIUKAINU

3 OcHOBHBIE [IpakTnyeckas
napameTphbl 2 12 |5 pabora
OMOHIUKATOPOB

4 buonornueckas IIpakTrueckas
WHIUKAIUI Ha pabora;
OpraHU3MEHHOM 212 |5 TectupoBanue
YpOBHE
OpraHM3aluu

5 buonornueckas IIpakTrueckas
WHIUKAIUII Ha pabora
MOMYJIALIMOHHOM 2|2 5
YpOBHE
OpraHM3aluu

6 buonornueckas IIpakTrueckas
WHIUKAIUII Ha pabora
OUOIICHOTUYECKOM 2 12 |5
YpOBHE
OpraHM3aluu




7 IIpuknanHeie IIpakTrueckas
3a/a4n >l 2| s pabora
OMOWHINKAIIOHHBI
X UCCJIEIOBaHUH

8 Crartuctuueckue IIpakTrueckas
MeTonbl 00paboTKU > 1 a5 pabora;
MIOJTyYEHHBIX TectupoBanue
TAHHBIX

Tema 1. OcHoBbl OMoornyeckoid uaAnkanuu (I1K-4)

Jlekumus.
bnaronapst mpoctoTe, onepaTUBHOCTU U IOCTYITHOCTH OMOTECTUPOBAHKE MOTYUUIIO HIIMPOKOE PU3HAHKE BO
BCEM MHUPE U €ro BCE Yallle UCIOJB3YIOT HapsAay ¢ METOAAMU aHATUTUYECKOU XUMHUH.
B HacTosiiiee Bpemsi OMOMHIMKALIMS SBJISIETCS] ITMPOKO MPUMEHUMBIM METOZOM KOHTPOJISI U MOHUTOPHUHTA.
[lepBoHauanpHO €€ METOJUYECKUN apceHall UCIOJIb30BAJICA B KayeCTBE AMATHOCTHUUECKUX TECTOB ISt
OTIpe/IeTICHUs] Ka4yeCTBa 3arpsS3HEHHBIX U KOHTPOJIBHBIX TEPPUTOPUH, ceiuac 3Ta OTpacib HOCUT Ha3BaHUE
ouotokcumerpus. [lozaHee k OuOMHOUMKAUMU ObUIM OTHECEHbl TPAJAMLMOHHBIE METOABI JIdM- H
CUHAKOJIOTUH, PETUCTPUPYIOLINE TUHAMUYECKHE U KaueCTBEHHBIE MTapaMeTphbl HaJOPraHU3MEHHBIX CHCTEM.
VYuutbiBas OOIIHOCTH TEPMHUHOJIOTHH, MOXHO HCIOJb30BaTh B KAaYeCTBE AHAJIOTOB TaKHE MOHSITHUS KaK
OMOTOKCUMETpPHSI, OMOMHIUKAIIHS, OMOTECTUPOBAHUE.
[Ton GuorecTupoBaHHEM OOBIYHO MOHUMAIOT MPOLEAYPY YCTAHOBJICHHSI TOKCUYHOCTU CPENbl C MOMOIIbIO
TECT-00bEKTOB, CUTHAIM3HUPYIOMUX OO0 OMACHOCTH HE3aBHUCHMO OT TOTO, KakuWe BEUIECTBA U B KAaKOM
COYETAaHUM BBI3BIBAIOT HM3MEHEHMs KM3HEHHO BaXKHBIX (YHKLIMHA M XapaKTepucTuk. buorectupoBanue
UCIIOJIB3YETCS:
- MpU TPOBEICHUM TOKCHUKOJIOTHMUYECKON OLIEHKH OKpYXKalolled cpeabl C IeNbI0 BBISIBICHUS OOIIETOo
0Jaronoxy4usi U KICTOYHUKOB 3arpsi3HEHMS,
- MpPU TPOBEACHUU HKOJOTMUYECKOTO MOHUTOPHUHIA, 32 COCTOSHUEM BO3AYIIHOIO, BOAHOro OacceliHa U
MTOYBBI,
- MIPU TUAarHOCTUYECKOW OIIEHKE U MOHMTOPUHIE COCTOSHUS MOIMYJSALUHN, BUAOB U DKOJIOTUYECKUX CHCTEM
Pa3IMYHOrO paHra
- TIpY TIPOBEJIEHUU HKOJOTHUECKON AKCIEPTU3bI HOBBIX MaT€pUAIOB, TEXHOJIOTHI OYUCTKH U ACSITETbHOCTH
NPEATPUATHI.
[Tpuemsr onpenenenus [1K, IIBK u ap. xapakrepucTuk 3arpsi3HEHUS OKPYX AIOIIEH Cpeabl MO3BOJISIOT C
MpeleIbHON TOYHOCTHIO ONMCAaTh KOJMYECTBEHHBIE XapaKTEPUCTUKU, T.€. OHHU OTBEYAIOT HA BOMPOCHI:
«I'ne? Cronpko? Yero?». OmHako, KIOYEBBIM BOIPOCOM DKOJIOTHH, KaK HayKHd MPU3BAHHOW 3a00TUTHCS O
Onmare denoBeka, siBisieTcs «Hackoiabko 3TO OTpa3UThCs HAa MOEM 370poBbe?». [lns pereHust 3toit
HACYLTHOW TpoOJIeMbl palMOHAIbHEE HCIIONb30BaTh METOJbl OMOMOHHUTOPUHIA M OMOAMATHOCTHKHU.
[TpoBenem cpaBHUTENIBHBIN aHATU3 METOIOB XUMHUYECKON M OMOJIOTHYECKOM MHIUKAIIIHN CPEIBI.
YepThl XUMUYECKON MHIMKALMKA Kaue€CTBA OKPYKAIOILLEH CPE/IbL:
+ TOYHOE oTnpesiesieHue KOHIIEHTPalluu 1 00beMa MOJUII0TaHTOB,
+ BO3MOXHOCTb BEJICHUSI MOHUTOPUHTA KOJTUYECTBEHHBIMU METOJIAMU OLIEHKH,
+ MPOAYKTHUBHBIN MOUCK 3arpsI3HAIONINX BEIIECTB CPEE,
- HE TPABOMEPHOCTh OIICHKH TOKCHYECKOTO BO3JCHCTBUS Ha OHOJIOTHYECKHE OOBEKTHI B CIICACTBHH
CHHEPTUTHYECKOTO MPUHIIMIIA B3aUMOCHCTBHS BELIECTB B Onocdepe.
- HE BO3MOXHOCTh MPOTHO3a O CHJIE M NPOAOKUTEIIBHOCTU BO3ACHCTBUSL 3arps3HUTENCH Ha >KUBbBIC
OpraHU3MBbI.
- HE BO3MOXKHOCTb OTPEEICHUS TOJTHOTO KOJTMYECTBEHHOTO COCTaBa UCCIEyeMOU CpeIbl,
- IOPOTOBHU3HA OOJIBITUHCTBA HKCIIEPUMEHTAIILHBIX PadoT,
Oco0eHHOCTH TPUMEHEHUS OMOJIOTHYECKUX OOBEKTOB ISl OMIPEISIICHUS Ka9eCTBa OKPYKAIOIICH CPEJIbl:
+ 3aKiIIouYeHue O JCHCTBUM BCEro KOMILUIEKCA BEIIECTB, HAXOASIIUXCA B cpele OOUTaHUs HCCIIETyeMOTro
00BEKTA;
+ BO3MOKHOCTH MPOBEICHUS IKCIPECC OIICHKU Ha OOJBIINX TEPPUTOPUSIX;



+ BO3MOXXHOCTb TOYHOI'O OIIPENEIEHUS CHWJIbI U XapaKTepa IOBPEXIAIOIUX BO3IACHCTBUN CpPENOBBIX
(bakTOpoB;

+ BO3MOXXKHOCTH ONPEACTCHHUS IKOIOTUYECKOl 3()()EeKTUBHOCTH NMPUPOTOOXPAHHBIX, METUOPALMOHHBIX U
PEKYJIBTUBALIMOHHBIX MEPOIIPUSTHIA;

- He crienu(pUIHOCTD (DYHKIIMOHATIBHBIX PEAKIIMNA )KUBBIX CYIIECTB,

- HE BO3MOXKHOCTbH OTIPEeNICHNs] TOYHOI KOHIICHTPAIlMM M HAUMEHOBAHHS 3aTrPSISHUTEIIS.

- HCOOCTAaTO4YHOC KOJIMYCCTBO OIIMCAaHHBIX TeCT-0O0BEKTOB U TGCT-(i)YHKI/II_If/'I, 11 TIOBCEMECTHOI'O
MPUMCHCHUA MCTOLOB 6I/IOTGCTI/IpOBaHI/I$I.

Ha ocHOBe BbIllIE OTMEUYEHHBIX XAPAKTEPUCTUK MOXKHO 3aKIIOYHUTh, YTO OHOTECTHPOBAHHE JOJKHO
HCIIOJIb30BaThCsl HA TIEPBUYHOM JTaIle MCCIIEOBAaHUMN 3arpS3HEHHOCTH OKpYKaroUIed cpeiibl, MOHUTOPUHTE
KITFOUEBBIX TEPPUTOPHUH, PH OLIEHKH 3(H(HEKTUBHOCTH MPUPOJOOXPAHHBIX MEPOTIPUSATHIA.
IIpakTn4yeckoe 3ansATHE.
1 OcHoBHBIC HampaBICHUH OMOWHIUKAIMOHHBIX UCCIICTOBAHUIA.
2 Oco0eHHOCTH OMOJIOTHYECKOW WHJMUKAIIMM KaK IMOAX0Aa K OICHUBAHHUIO COCTOSHHUIO OKpY>KaroIiei
Cpenpbl.
3 TecT-00BEKTHI B TECT-PYHKIIMN B OMOJIOTHYECKON MHINKAIUH.
4 T'eHepanbHBIC IOKA3aTEITU COCTOSTHUS OMOJIOTUIECKUX CUCTEM
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1 U3yueHue kauecTBa BOIHOM CpeJibl
2 buorecTupoBaHUE BOJHBIX OPraHU3MOB.
3 TecT-00BEKTHI BOAHOM Cpebl 1 OCOOCHHOCTH UX W3yUCHHS.

Tema 2. MeTonosiorudeckue ocHoBbl Ononnankanuu (I1K-4)

Jlexknus.
N3 Bcero MHOToOOpa3msi HMCCIEAOBATEIbCKOW NEATEIHPHOCTH B paMKaxX MPOEKTOB MO OMOIOTHYECKON
HWHJAWKAIUU BBIACIISIIOTCA TPHU OCHOBHBIX HAIIPABJIICHUA ACATCIILHOCTH!
Teopernueckue UCCIENOBAHNUS;
[IpuknanHeie, ONBITHO-MIPOOIEMHBIE HCCIIETOBAHMUS,
CI/ICTGMHBIG, KOMIIJIEKCHBIC UCCIICIOBAaHUA.
Teoperuko-uccnenoBarenbckue pabdOThl HANpPaBICHbl Ha M3yUYEHUE JIMTEPATypbl, MOATOTOBKY JOKIJIAOB,
cTaTel, TeMaTn4eCcKuX KoH(EepEeHIIN 10 MpodieMaM SKOJIOTHH
[IpuknanHbie, ONBITHO-UCCIEIOBATEIBCKHE MTPOBOAATCS, KaK MPAaBUIIO, B paMKaX MHIUBUAYaJIbHBIX paboT
M0 MPUKIIAIHON PETHOHATBHOM, MPOOIEMHOM TeMaTHKeE.

TpeTwii B 1EATEIBHOCTH, BKIIFOYAIOIINA CHCTEMHBIC, KOMILICKCHBIC HCCIICIOBAHUS, BBOJATCS B MPAKTUKY
B mocieaHue roabl. OH TpeanojaraeT MHOTOIUTAHOBBIE MPOrpaMMBl. B pamMkax KakIoro mpoeKTa
OCYIIECTBIIICTCS KOHTPOJb 3a COCTOSHHEM OTICIBHBIX TECT-IPH3HAKOB, TECT-OPraHU3MOB M TECT
MPOIIECCaMU  KOJIOTHYECKHUX COOOIIeCTB. Takue WCCIeIOBaHMS TO3BOJIAIOT IONYYHTh Haubolee
peNpe3CHTaTUBHBIC KOJIMYECTBEHHBIC JIAHHBIC, IOJJIC)KAINME MHOTO(GAKTOPHOMY aHAU3y, JAIoT
MPEJICTABIICHHE O BEJIUYHMHE IOBPEXIAMOIICTO BO3MCHCTBUS W BOCCTAHOBUTCIIHBHOM ITOTCHIIHAJIC
COOOIIIECTB.

HccnenoBarenbekas paboTa 10 3KOJIOTMH MPEAToIaraeT Haliuue HECKOJIbKUX OCHOBHBIX 3TaIOB.

Oran 1. IloaroroButensHbid. M3yuaercs nureparypa mo mpobieme ucciepoBanus. [IpoBomurcs cOop
NPEIBAPUTEIBHBIX JAaHHBIX 00 00bEKTE U3YUEHUs, ITOIONPAIOTCS METOAMKH U HEOOXonIumMoe 000pyioBaHue,
COCTaBIISIOTCA OJAaHKH YYETHOM TOKYMEHTAIIUH.

Otan 2. DKCIepUMEHTAIbHBIM.

B mponecce nabopaTopHBIX MCCIEIOBAHUM, AKCIEAUINN, SKOJOTMYECKUX IMPAKTUK, JIarepel W ApYrux
BUJZIOB OSKOJIOTMYECKON JEATENIbHOCTH TMPOBOIATCS HAOMIONEHHs M OKCHEPUMEHTHI 10 3apaHee
COCTaBJICHHOMY U YTBEP)KICHHOMY IIJIaHy paOOTHI.

Oran 3. KaMepanbHbIid.



OcymectBisiercss  00paboTka 00pa3IoB IKCIEAUIIMOHHBIX MAaTEPUAJIOB, OMPEAENSETCS BHUIOBOW COCTaB,
CO3/IAI0TCS KOJUICKIIUK U TepOapHH, COCTABISIOTCS TaONUIBI, MPOBOAMTCS MareMaTudeckas oOpaboTka
pe3yABTaTOB, CO3/1aHNe TpadUIeCKUX 00pa30B U MOJIEIICH.
Ortan 4. AHAIUTHYECKUI.
[TpoBonuTcst paboTa MO BBISBICHHUIO MPUYHMHHO-CIICACTBEHHBIX CBS3€H, 3aKOHOMEPHOCTEH, IKOJOTUIECKUX
mpo0OJIeM, COCTABISIONINX PEKOMEHIAIIUU H MIPEITIOKCHHUS.
Ortan 5. OtuetHsiit. CocTaBisgeTcst OTYET 00 UCCIEAOBAHUH IO CIEAYIOUINM pa3/ieiaM:
- aKTyaJIbHOCTh TEMBbI
eI U 33]]a4 MCCIICI0OBaHUS,
JUTEPaTypHBIA 0030p
SKCIEpUMEHTaJbHAs dYacTh (OMHMCAaHWE METOJAWK, IIOCTAHOBKA JOKCIIEPUMEHTA, WCIOIb30BAaHUE U
KOMMEHTapHH YepTexeil, auarpamm, Tadmui, ¢pororpaduii);
BBIBOJIBI U TIPEJIOKEHUS IO paboTe;
CIHCOK HCIIOJIb3yEMOM JTUTEPaTypHhI.
Ortan 6. MHpOpMaLIMOHHBIN.
Ha sTom srame BBIBOABI pabOThl MPHUBOIATCS K HAydHO-MOMYJspHON Qopme. [lemarorcs myOnuyHbIe
JOKJIaJIbl O COLIMANIbHO 3HAYMMBIX pe3ylbTaTaX, MOBOIUTCS AUCIYT, MEYaTaloTCsl CTAThi0 B HAy4yHOU U
MyOIUIMCTUYECKOH JIUTEparType.
IIpakTH4Yeckoe 3aHATHE.

1 IInanupoBaHUE UCCIIEIOBATEIBCKON IESITEIHLHOCTH.

2 Tunsl MOHUTOPUHTA.

3 Ilenu u 3a1a4n OMOJIOrUICCKON MHIUKAITAH.

4 BHOMOHHUTOPUHT U OMOAMATHOCTHKA.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 Merox ¢aykTyupytomeid acHMMETpuUH.

2 OCHOBHEIE ITOJIOKEHUS METOA.

3 OrpaHu4eHHOCTh IPUMEHEHUS MeTO/Ia (DIYKTyHPYIOIIeH aCCUMETPHUU.

Tema 3. OcHoBHbIe napameTpsbl Ononankaropos (I1K-4)

Jlexknus.
OcHoBHBIE TTapaMeTPbl OMOWH AMKAITHH.
Br160p m3ydaeMbIX mapaMeTpoB OIpeessieTcsl UEeNblo U 3a/1aueld MCCIeI0BaHusl, XapakTep UX H3y4YeHHUs.
OpHako cymiecTByeT 0a30BbIE HAOOp TapaMmeTpoB, OIEHKA KOTOPBIX SBISETCS HamOoJiee YacTo
MPAKTUKYIOIIECHCS.
Tak mnpu wu3ydeHWH KadyecTBa Cpelbl Ha OCHOBE MHUKPOOPTAaHU3MOB H KIETOK PETHCTPUPYETCS
MNPOAOJLKUTCIBHOCTh WX JKHU3HH, CHOCO6HOCTL K OKpalluBaHUIO, I[MOABUKHOCTb, HWHTCHCHUBHOCTb
Pa3MHOKEHHUS.
W3ydyeHre Ha OCHOBaHUM TECT-OPraHU3MOB IpeTepriesa Haubosee KapAUHAJIbHbIE U MPUHIMIHAAIbHBIC
n3MeHeHus. Ha cerogHsimHuii MOMEHT MepBOCTENEHHBIM O0OBEKTOM HCCIIEOBAHUS SBISIETCSI HE OPraHU3M
KaK TaKOBOW, a TecT-mpu3Haku. [IpaBUIBHOCTH TakoW NEepeMeHbl 00yCIIOBI€HAa BOCCTPEOOBAHHOCTHIO
OLIGHKH MapaMeTPOB U CBOMCTB YETKO PErHCTPUPYIOLIUX U3MEHEHHUS B Cpelie U HE CKOMIIEHCHPOBAHHBIX
TOMEOCTATUYECKUMHU  MeXaHW3MaMU M OMMOKOW KOMILJIEKCHOTO  yCpeAHEHHUs. TpaaulinOHHBIMU
napaMeTpaMu SIBJSIFOTCS: JIMHEHHBIE pa3Mepbl Tella, €ro macca, MPOAOJDKUTENBHOCTh JKU3HHU, HalU4He
MPOSIBJICHUM cTapueckux 4epT ((pu3uosgoruueckue mapaMeTpbl, HAIMYME U pa3BUTHE BTOPUYHON KPOHBI U
T0.). K umcnmy TtecT-mpu3HakoB OTHOCATCS — QUIYKTYHpYLIHME NpU3HAKH MOP(OIOrHYecKoro H
aHAaTOMMYECKOro xapakrepa. [IpHHIMNHUATBPHO BaXXHBIM SIBJISIETCS PETHCTpallusi U aHalu3 HMEHHO
GIyKTYyHpYIOIKMX MPU3HAKOB, a HE MPOSBICHUM (PYHKIMOHAIBHON WM M€HEeTHYECKHIETEPMUHUPOBAHHOMN
acCUMeTpuu (aCCUMETpHUs HIKHEH YeNIIOCTH MJIEKOTIUTAIONINX, INIOTOYHBIX 3yOOB HEKOTOPHIX BUAOB PhIO U
T.1.). BbIsicHeHHs pIIyKTYIIMOHHOTO XapaKTepa Mpu3HaKa —

TEMA OTACIBHOT'O, HO 00s13aTeILHO HUCCIICIOBAaHMA.



Haubonee pacnpocTpaHEHHBIMHU TapaMeTpaMH SBIISIOTCS MMOKA3aTeNH MOMYJISIHOHHOTO ypoBHS. B aTOM
paszzene OMOWMHAMKAIWS PACHIMPSET CIIEKTP CBOMX 3aJad M OIEHUBAET HA TOJIBKO CTETICHh HAPYHICHHOCTU
O]l BIIMSHUEM AaHTPOTIOTCHHBIX (DAKTOPOB, HO M BBICTYNMAET B KAYeCTBE MAPKHUPYIOIIETO areHTa
OTIPE/ICTICHHBIX JUHAMUYECKUX CBOMCTB IKOJIOTHUECKUX O0OBEKTOB OPTaHU3MEHHOTO M HaIOPTaHU3MEHHOTO
ypoBHe#l. TakumMu nmapameTpamu SIBISIFOTCS TTOKa3aTeIN BCTPEUAEMOCTH, IJIOTHOCTHU, YUCICHHOCTH BUJIOB,
CpaBHUTEIbHAsI OLICHKA PENPOIYKTUBHOIO TOTEHIMAla W pPEeaJbHOW HWHTEHCUBHOCTH IpoIlecca
Pa3MHOXKEHHS, COOTHOILIEHUWE BO3PACTHBIX TPYMI, IOJIOB, BO3pPAcCT HACTYIUICHUS TOJOBOM 3pEIOCTH,
CTENEHb aKceJlepalnH, BO3pacT CMEpPTH, YPOBEHb arpecCHUBHOCTH, IOKa3aTelnd IEeJIOCTHOCTU apeana,
HAJIW4We U J10JIs1 0co0ei eHOIeBHAHTOB.
IIpakTn4yeckoe 3ansATHE.
1 OcobenHocTH 1a6OPATOPHBIX METOIOB OHOIOTHUECKON MHIUKAIUH.
2 OcoOEHHOCTH IMOJIEBBIX METOA0B OMOJIOTHYECKON HHINKALINH.
3 CpaBHUTENBHBIN aHAIN3 METOJIOB MOJIEBOTO M TaOOPATOPHOTO UCCIICTOBAHMUS.
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1 Mop¢o-BecoBbie METO/IBI OMOMHINKAITUH.
2 KiroueBsie Mopdoornueckue napamMmeTpbl, HCIOIb3yeMble B OMOMHANKAIIMOHHBIX UCCIEI0BAHUSX.
3 U3yueHue KayecTBa OKpYXKAIOIIEW Cpeabl IO BECO-POCTOBOMY METOJ OLICHMBAHUS JMCTOBOM
IJIACTUHKH PACTEHUMN.

Tema 4. buosiornyeckasi MHAUKALMSA HA OpraHu3MeHHoM ypoBHe opranu3anun (I1K-4)

Jlekumus.
OcoOeHHOCTh W3y4eHUs OMOMHIUKAIMOHHBIX 3aKOHOMEPHOCTEH Ha YpPOBHE OpraHu3Ma 3akjIlodaeTcs B
CHEeU(PUIHOCTH HCCIIEI0BATENBCKUX MPOTPaMM 3TOTO YPOBHSI.
OcHoBHbIe (aKTOPBl YHUKATBHOCTH:
- BBICOKAs pOJIb MHAUBUAYAJIbHBIX Pa3IMYMid B Peakuu Ha (PaKTOPbI OKpYKAIOIIEH Cpesibl;
- TOTPeOHOCTBH B BBICOKO PEMPE3CHTATUBHBIX BEIOOPKAX;
- «ddexr pyk», 3aKIOUAOUIMICA OONBIION HWHIMBUAYAIBHOW OIIMOKE WHCTPYMEHTANBHBIX WM
ITIa30MEPHBIX U3MEPEHU;
- IOBBIIICHHBIE TPEOOBAHMS K OTHOPOAHOCTH BBIOOPKH;
- BO3MOKHOCTH ONPEEICHUS WHANKATOPHBIX apaMETPOB 10 TeCT-PYyHKIUAM.
Kuznennast GyHKIUS WM KpUTEPUH TOKCUYHOCTH (toXicity criterion), HCIIOJIb3yeMble B OMOTECTUPOBAHUN
IUISL XapaKTEPUCTUKU OTKIIMKA TECT-00bEKTa Ha MOBPEXKIAIoNIee ACHCTBUE CPEIbL.
TecT-pyHKIMH, UCTIONB3yEeMbIE B KaU€CTBE MOKa3aTesei OMOTeCTUPOBAHUS I PA3IMYHBIX OOBEKTOB:
11t “HQY30pHiA, pakooOpa3HBIX, IMOPUOHATBHBIX CTAIUH MOJUTFOCKOB, PBIO, HACEKOMBIX - BBDKHBAEMOCTH
(CMEpTHOCTB) TECT-OPTaHNU3MOB.
JUIsL paKoOOpa3HbIX, PbIO, MOJUTIOCKOB - TUIOIOBUTOCTD, TOSIBJICHHNE aHOMAJIbHBIX OTKJIOHEHUN B paHHEM
SMOpPHOHAILHOM Pa3BUTHUU OPraHU3Ma, CTENIEHb CHHXPOHHOCTU JpOOJICHUS AULIEKIETOK.

U KyJIbTYp OJHOKJIETOUHBIX BOAOpOCHed W MH(y30puil - rudenp KIETOK, M3MEHEHue (IPUPOCT WU
yOBIJIb) YHCICHHOCTH KIJIETOK B KYJIbType, KOd(PQHUIIMEHT AENCHUS KIETOK, CPEeAHssl CKOPOCTh POCTAa,
CYTOYHBIN IPUPOCT KYJBTYPBHI.

IUISL PaCTeHUH - SHEPIUs MPOPACTAHUS CEMSH, JUIMHA IEPBUYHOTO KOPHS U T.1.

[lapameTpsl oOpraHHOW OpraHU3alUMU CTald AaKTUBHO BHEIAPSTCS B MHIUKAIMOHHBIE Pa0OTHI IOCIE
onucaHusi MeTona Mopdo-du3nonornueckux nokazareneit (naaukaropos) [IBapia.
Meton mnpeaycMaTpuBall BBIHECEHHE 3aKIIOUeHHs 00 ycrexe (QyHKIMOHUPOBAHUS OpraHu3Ma IIo
pe3yabTaTaM CpaBHUTEIHLHOTO OMMCAHUS M OLIEHKH BECO-Pa3MEpPHBIX MOKa3aTesiel yAelbHbIX MAacC OPraHoB,
a TaKXe COOTHOIICHHS HUX Macc. B Hacrosiee BpeMsi 3TO METOJ NPUMEHATCS B MEHbIIEM oObeme
BCJIE/ICTBUU €T0 MPOTUBOPEUHS HOPMAM HAayYHON ATHKH.
IIpakTnyeckoe 3ansATHE.

1 ITapameTpsl GHOIOTUYECKOTO PAa3HOOOPA3Hs, KaK KIFOUEBbIe OObEKThl OMOMHIMKALIHH.

2 VHpaexcsl BUIOBOM CTPYKTYPHI KaKk 0OBEKT OMOWHIUKAITHH.

3 Ilpu3Haku, MapKUPYIOIIUE YCTOHYUBOCTh OMOIOTUYECKUX COOOIIECTB



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

1 O6nacTh NPaKTUYECKOTO NPUMEHEHHUS JaHHBIX OMOJOTUYECKON TUarHOCTUKU U MOHUTOPHUHTA
MOMYJISILUOHHBIX CUCTEM.

2 T'paparust MeTo10B OMOWHIMKAIIMK HA TTOMYJISIIMOHHOM YPOBHE.

Tema 5. buoJsiornyeckasi MHANKAIMS HA NONYJISIIMOHHOM ypoBHe opranuzanuu (I1K-4)
Jlekumus.

W3ydeHrue nmomymisiIMOHHOM 3KOJIOTMM JaBHO CTaj0 YacThI0O METOAMYECKOrO arrmapara OWOJIOTHYecKou
MHANKAIMH. DTOMY CIIOCOOCTBOBAJIO HECKOJIBKO ONTUMHU3UPYIOUINX (DaKTOPOB:

- CTPYKTYpBl TOMNYJSUUU SBISIOTCA JOKAa3aHHBIMU II0Ka3aTEeNsIMH YCTOMUMBOCTU U JIETIPECCUBHOCTH
MOMYJISALNH,

- YYWTBHIBa€MbI€ IOKA3aTeNIH SIBJSIOTCS NUCKPETHBIMU, YTO HCKIIIOYAET CYOBEKTUBHOCTH OIICHUBAHHS U
MOBBIIIAET TOYHOCTh PE3YJIbTATOB.

- CYILECTBYET YETKO pa3paboTaHHas TeOpeTHUYeCKas OCHOBA AMHAMMKH IMOMYJISIMOHHBIX COCTOSHUN MpU
Pa3IMYHOI HANPSKEHHOCTU CPEIOBBIX (PaKTOPOB, «COMPOTUBIICHUS CPEIBI», a TAKXKe (Pa3 MOMyIAUOHHOTO
LUKJIA.

OcobenHoctsiMu cOopa MHPOpPMAIMK SBISIETCS CIOKHOCTh BbIOOpa KIIIOYEBOTO MapaMmerpa U crocoda
OLICHUBAHUS XapaKTEPUCTUK. BBIOOp 3THX mapameTpoB OOYCIIOBIEH HE TOJIBKO LEISIMH M 3ajadaMiu
WCCIIeIOBaHMSA, HO U

- JIOKaJTbHBIMU (U3UKO-TeorpaduIeCKIUMH U JTaH A THEIMU OCOOEHHOCTSIMU pailoHa UCCIICOBaHUS,
- BI/II[OCHGI_II/I(bI/I‘IHBIMI/I 3aKOHOMCPHOCTAMHU KU3HCHHOI'O IUKIJIA,

- XapakTepa HCIOJIb30BaHMUs IIPOCTPAHCTBA,

- 6a30BBIMH MTAPAMETPAMH 3KOJIOTHUECKON HHIIIH.

OCHOBHBIMH TTapaMeTpPaMH OLICHKH TIPY OMOMHIUKAIIMY Ha MOMYJISIIHOHHOM YPOBHE SIBIISTFOTCS:
- YUCJICHHOCTD,

- TIOKa3aTeNIu 00N,

- TeHeTHYECKask CTPYKTYpa,

- IPOCTPAHCTBEHHAS CTPYKTYPa,

- (hyHKIIMOHANIBHAS CTPYKTYpA,

- Uepapxuveckasi CTpyKTypa.

OO6nacTh  MPaKTUYECKOTO TMPUMEHEHHS  JAHHBIX  OWOIIOTMYECKOW  JAMATHOCTHKHA  MOHUTOPHUHTA
MOMYIISIIMOHHBIX 00pa30BaHWl OCTaeTcsi caMoil BOoCTpeOOBaHHOW HWHQOpPMAIHMEW TpU PEerHOHATHLHOM
MEHEI)KMEHTE OKPYKAIOLIEH CpeIbl.

Wtoru nono0OHOM OLIEHKH MPUMEHUMBI IIPH IKOJIOTMYECKOM 30HUPOBAHUH, pa3paboTKax CTpaTeruii OXpaHsl
PENKHX, MCUE3AIOIINX, KIIFOYEBBIX U MPOMBICIIOBBIX BUOB.

IIpakTnyeckoe 3ansATHE.
1 Llenu u 3agaun GMOMETpUUECKO 00pabOTKM IMITUPUUYECKUX JAHHBIX.
2 OcHOBHBIE METO/bI CTATUCTUYECKOTO aHAJIN3a HKOJIOTHUECKUX JaHHbIX.
3 BBeaenue B MaTeMaTHUE€CKUN aHATIU3.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 Krnaccugukaiyst MeTo0B MOMYJIALMOHHOTO aHAN3a.
2 OcobeHHOCTH cOOpa MOJIEBBIX MaTepPHAJIOB.
3 Crparudukanus, Kak METO MOBBIIICHUS! TOYHOCTH aHATTUTUYECKUX JAHHBIX.

Tema 6. Buosiornyeckasi HHAMKAI U Ha OMoNeHOTHYecKOM ypoBHe oprann3anun (I1K-4)
Jlexknus.
MeTonbl OMONIOTHYECKON MHAWKAIMYA Ha SKOCHUCTEMHOM (OMOIICHOTHYECKOM) YPOBHE SIBIISIIOTCS HauOolee
MOJIOABIMU U ICPCIICKTUBHBIMU K YHUCITY UX HCOCTTIOPUMBIX MPECUMYIIICCTB OTHOCUTCA:
- HUBEJIMPOBaHHE OIMOOK, BOSHUKAIOIIUX B PE3yJbTaTe MOBBIIICHHONW (MJIM TOHM)KEHHON) PE3UCTEHTHOCTH
OTHENBHBIX BUIOB WM 0COOE;
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- MOJTy4€HUE UHTETPUPOBAHHON OIICHKH COCTOSHUSI OKPYKAIOIIEH CpeIbl;

- KOPPEKTHOE OIICHWBaHKE (DOHOBBIX ITOKA3aTeJICH CPEIbl;

- TMIOJIy9€HHUE UTOTOBBIX OIICHOK YCTOHYMBOCTH U3y4aeMbIX COOOIIECTB;

- BO3MOXHOCTbH ITUPOKOH SKCTPANIOJSIIIAN TIOTYYECHHBIX TaHHBIX;

- MaJ03aTPaTHOCTh METOAOB UCCIICIOBAHMSI.

OCITOXHSFOIINMU YCIIOBUSIMH SIBJISTFOTCSL:

- TPYAHOCTH TIOTYYCHHSI 3HAYMMBIX OIEHOK B paMKax JUAarHOCTHYECKHUX MCCIIEIOBAHUN;

- BBICOKAs TPYIOEMKOCTh METOJIOB;

- OOJBIIIOE YHCIIO OI[CHUBACMBIX KPUTEPHEB;

- TOBBIIIICHHBIC TPEOOBAHMSI K YPOBHIO KBATN(DUITUPOBAHHOCTH UCCIIEIOBATEIIS.
buonornueckass WHOWKAIMS HSKOCHCTEMHBIX I[apaMeTPOB OCHOBAaHA HAa OMPEACICHUM TeHEPaTbHBIX
MoKa3aTelieil ¥ CBOMCTB, a TAK)KE BOSMOXKHOCTh MCIIOTHEHUS OCHOBOIONATAIOIINX YKOJIOTHIESCKUX MPaBUI
1 3aKOHOB CHCTEM HAJIOMYJISIMOHHOTO PaHTa.

K urciy TakoBBIX MPUHAIEKAT:

1. hasza cyKIlecCHOHHOTO IHKIIA;

- THUT CYKIICCCHH;

- 3aKOH CYKIIECCHOHHOTO 3aMeJICHUS;

- CKOPOCTh OOMEHHBIX TPOIIECCOB;

- BUIOBOE OOraTCTBO;

- OTHOCHTEJIbHASI BRIPABHEHHOCTH BH/IOB;

- aJIeKBaTHOCTh HAPYIICHHIA BJOB PA3TUYHBIX TPOYUUECKUX YPOBHEI;

- IPABHJIO TIOJTHOWICHHOCTH TPOPHUECKON CETH;

- IPOYKTUBHOCTH SKOCHCTEM;

- BUJIOBasi CTPYKTypa OHOIIeH03a;

- HalpsKEHHOCTh, CUJIa U 00beM KOHKYPEHITUY;

- pa3HOOOpa3ue ycnoBuid oouTaHus (TIEpBBIA MPUHIUTT THHEMaHHA);

- IPUHITAI OTKJIOHEHUS YCIOBHH CyIIECTBOBAHUS OT HOPMBI (BTOpO# npuHIUT TruHEeMaHHa).

COop nepBu4HON MHGOPMAIUU IJI1 UHIUKALUU HKOJIOTHUECKUX CHCTEM JOJDKEH OBITh OPHUEHTHPOBAaH Ha
YIOBJIETBOPEHUE COBPEMEHHBIX TPEOOBaHUN OMOMETPUUYECKUX TECTOB:

dopmupoBanue BrIOOpoK. [lo D. Marappan ananmuszupyembie BEIOOPKH JODKHBI OBITH pENpe3eHTAaTHBHBI,
JOCTAaTOYHO BEJIMKH W OJWHAKOBBI MO 00beMy, C(HOPMHPOBAaHBI C COONIONECHHWEM MpaBUI CIy4dailHOro
otbopa.

I'padmueckuii ananu3 naHHbIX. HeoOxoquMo mocTpoeHne rpauKoB paHTOBOTO pacIpeesieHust 0OMIni,
KOTOPBIE MTO3BOJIAT MOJYUUTh IIEPBOE MPEACTABICHUE O MOJENN pacIIpeACICHUS.

IIpoBepka COOTBETCTBUSI SMIUPHUUYECKHX IaHHBIX TEOPETHUECKOM Mozaenu. B Tex uccinenoBaHusix, rue
OLIEHKa pPa3HOOOpa3us SBIA€TCS OCHOBHOM 3amaveld, yacto ObIBaeT MOJE3HO (OPMAIBHO OICHUTH
COOTBETCTBHE AMIIMPUUYECKUX PACHPEACTCHUNA OCHOBHBIM MOJENSM BH-JOBOTO OOWJIHMS, a pPEe3yJbTaThl
MOATBEPAUTH C IIOMOILBIO KPUTEPHEB COIIIACHS, UCIIOJIB3YS TpaUKH PAaHTOBOTO pacIipeesIeHUs] OOUIU 1
CpaBHHUBAsI UX C OKUIAEMBIM pacHpeieseHHeM. JTOT MPUEM MPEJCTaBIsAeT HAUOONBIINI HHTEpEC, Korna
HCCIIelyeMble COOOIIECTBA MOABEPratoT cs ACHCTBUIO CPEIOBOTO CTpECca.

Pacuer nnaexcoB pazHooOpasusi. BugoBoe 60rarcTBo M JTOMHHH POBaHUE PACCUUTHIBAIOTCS MO MHAECKCAM
Mapraneda u beprepa-Ilapkepa. JIerkocTh BEIYUCICHHS U UHTEPIPETAMH — UX OOJBIIIOE TPEUMYIIECTBO.
3areM ompezensercs napameTp || gorapudmuueckoro pacupe—aeiaeHus. ITo cTaHAapTHAas CTaTUCTUYECKas
Mepa paszHooOpasus. BMe—cTo Hero MoKHO HCHONb30BaTh WHAEKC Q. JIyisi cpaBHEHHS C pe3yinbraTaMu
UCCIIEIOBAaHUN JPYTHUX aBTOPOB ObIBAET MOJIE3HBIM onpezenenue nuaekca lllennona.

[IpoBepka craructuyeckux rumnore3. Koraa BoIOOpKU MpencTaBJIEeHbl HECKOJBKUMH MMOBTOPHOCTSAMH, IS
MIPOBEPKH 3HAYUMOCTH Pa3JIMYUN MEXIy COOOIIecCTBAaMH HEOOXOTUMO HCIIONB30BaTh TUCIEPCU OHHBIN
aHanu3. Eciu HemocpencTBEHHO CPaBHHMBAIOTCS PE3yibTaThl JBYX HCCIEAOBAHUM, Ba)XHO HCIOIb30BATh
OMH U TOT € MHJAEKCc pa3HooO—pasus. Ilo 3Toil mpuunHe Oonee MHMOPMATUBHBIM MOXET OKa3aThCs
ucnoibs3oBanue uHaekca llleHHoHa, a He MOMCK HOBBIX MOKa3areseil, 0ojiee MpUEeMIIEMBIX C TEOPETHYECKOM
Y TIPUKJIATHON TOUYEK 3PEHUS
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IIpakTH4Yeckoe 3aHATHE.

[TonynauroHHble TapaMeTphl KaK OMOJIOTUYECKNE MHAUKATOPBI COCTOSHUS CUCTEM HaJOPTaHU3MEHHOTO
YPOBHS.

OcobennoctsamMu coopa HHGOPMAIIHH.
OcHOBHbBIE TapaMeTpbl OMOMHIUKAIIMH Ha MOMYJISIIHOHHOM YPOBHE.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 Krnaccugukaiyst MeTo0B MOMYIALMOHHOTO aHAN3a.
2 OcobeHHoCTH cOOpa MOJIEBBIX MaTepPHAJIOB.
3 Crparudukanmsi, Kak METOJ] TIOBBIIIICHUSI TOYHOCTH AHATUTUYECKUX TaHHBIX.

Tema 7. Ilpuknannble 3a1a4u OMHOMHAUKAIMOHHBIX ncciaenoBanuii (ITK-4)
Jleknus.

[TpumeneHue pe3ynbTaToB OMOMHIUKAIIMY MIPH YIPABICHUU MIPUPOAHBIMU MPOLECCAMH M POSKTUPOBAHUH
oXpaHseMbIX TeppuTopuid. MccnemoBaHus OMOMHIMKAIIMOHHOTO MPOQWIS MPEACTaBIAIOT coboit (hopmy
NOJy4YeHUs: HH(POpPMALMM O COCTOSHUM SKU3HEHHOCTH YCTOMYMBOCTH OTACIBHBIX IpEICTaBUTEICH
OpPraHMYeCcKOro MHpa W HAJOPTraHM3MEHHBIX CTPYKTyp. B Hacrosimee Bpems BenmeTcsi pas3paboTka
OMOMHIUKAIIMOHHOTO MEXaHM3Ma SKCIPECC-OLUEHKH MPAKTUYECKH 3HAYUMBIX MapameTpoB. VX olieHuBaHHE
MO3BOJIMT B KpaTyalIuii CpOK OTMEUaTh JerpajaliiOHHbIE MPOLECCH, BBISBIATh YSI3BUMBIE COOOIIECTBA U
BUJIbI, HaXOAAILIMECs TOA Yrpo3oW Jerpajalu M YHUYTOXEHus. s pa3paboOTKuM Mporpamm IO
YIPaABJICHUIO IPUPOTHBIMU IPOLIECCAMH YaIlle BCETO UCTIONB3YIOTCS PE3YJIbTaThl U3yUSHHS MOy ISIIMOHHBIX
U OHMOIICHOTHMYECKUX CTPYKTYp, KaK OOBEKTOB WHTETPUPYIONIMX B cebe MHOrooOpasue AeHCTBYIOLIMX
(akTOpOB U CyMMapHbI€ BEJIMYMHBI OTBETOB HA 3TH BO3JCHCTBUS. BUis BOCCTaHOBUTEIBHBIX paboT BecbMa
cieun(UYHbI ¥ OyIyT pacCCMOTPEHBI Ha MPAKTUYECKUX 3aHATHAX.

Bmecte ¢ Tem ecth HabOp map «HaApyIIEHHE — CIIOCOO 3alIUThl», OTHOCHTENHHO YHHBEPCATIBHBIX M
MO3BOJISIOINX CY3UTh KPYT JEWCTBHH MO TPEXYNPeXICHUIO KPUTHYECKHX (OpPM HapyIIeHUH U
KyNIMPOBAHUIO JETPAJAlIMOHHBIX TNpOsSBIeHUHA. /I 3amad TNpPUMEHEHHS MaHHBIX OWOMHIUKALUHN JUIS
yTpaBJIeHUS! TPUPOJHBIMH MTPOIIECCaMH IPOESKTHPOBAHUHN MTPUPOIOOXPAHHBIX TEPPUTOPUIT HanboIiee 4acTo
yIOTPeOMMBI CIIEAYIOIINE MapHI:

CHIDKeHHST YHCIEHHOCTH OOBEKTa — PETYIHUPOBAHHE €T0 MPOMBICIA, BOCCTAHOBIECHHE CIIEKTPA PECYypCOB
(3aLIUTHBIX, KOPMOBBIX U JIp.), KOHTPOJIb 32 OOHMIIMEM ITapa3uTOB M CHIIOW KOHKYPEHTHBIX OTHOIICHUH.
CHIDKeHNE YCTOMYMBOCTH SKOCHCTEM - NPABOBOE PETYIMPOBAHHE C IEIBI0 ONTHMHU3AINU HKOJIOTHYECKON
CUTyallul Ha OKpYXAalOIMX TEPPUTOPHAX, CO3MaHUE YCIOBHH (BOCCTAHOBIEHHE PECYpCOB,
TEeppPUTOpHANbHAS 3allUTa M pPEaKKIMMaThU3alus) Ui BOCCTAHOBJIEHHS BHJOBOTO Oorarcrea u
BBIPABHEHHOCTH BHJIOB, YCTpPaHEHHE KIJACTEPHOTO XapakTepa KIIOYeBOH (OXpaHsSeMO#) TeppHUTOpHH,
BOCCTaHOBJICHHE ONTHMAJIBHOTO COOTHOIICHHS MEXAy IUIOMAIbI0 W TPOTHKEHHOCTHIO MEPUMETpPa
TEPPUTOPHUH.

bruonHaukamMs Kak CpeICcTBO MOHMUTOPHHra (OHOBBIX M HAPYIIEHHBIX TEPPUTOPUNH U aKBaTOPHIl.
Paznuunbie MeTObI (PU3UYECKOTO U XMMUYECKOTO TECTHPOBAHUS MO3BOJISIOT OMPEICTUTh KOMIIOHEHTHBIN
cocTaB aOMOTHYECKOH cpelnpl B ONpENEICHHBIW MOMEHT BpeMeHH. OCOOEHHOCTBIO YUUTBHIBAEMBIX
napaMeTpoB U COCTOSHHUM SBIAETCS UX KpaWHsAsA BapHaOEIbHOCTD M JKECTKasl 3aBUCUMOCTD OT, 3a4aCTYIO,
ciyyaitHbIX (hakropoB. Kpome TOro, pe3yabTaTHBHOCTh JAHHBIX METOIOB 3aBUCHT OT MHCTPYMEHTAIBHOTO
¢dakTopa. HA 3ToM (oHe OHoNornyecKkrue OObEKTOB HMX KIIOYEBbIE (DYHKIIMOHAIBHBIC OTIPABICHHS
BBICTYNAIOT B Ka4eCTBE YYBCTBUTEIBHBIX W HHTETPUPYIOIIUX HHAUKATOPOB COCTOSHUS OKpPY>KarolleH
cpenbl. VX BOBIEUEHHOCTh B JUIMTENbHBIC IMKJIbI OWMOT€HHOW IMPKYISIMA HE BCErAa MO3BOJISIOT
BBINOJIHATH POJIb AUArHOCTHUYECKUX TecTepoB. OnucaHHble 0COOCHHOCTH YKa3bIBalOT HA MPUOPUTETHOCTD
WCTIOJIb30BaHMsI JKUBBIX OPTaHU3MOB M WX COBOKYIMHOCTH JJISi OLIEHKU JOJTOBPEMEHHBIX BO3JCHCTBUH,
OTIOCPEIOBaHHBIN XapaKTep KOTOPBIX MOXET 3HAYMTEIBHO OTIMYATHCS 110 CBOCH HANpaBIEHHOCTH U CHIIE
BO3/ICHCTBHSI OT INepBOHayanbHOro. Hemnp3s HE OTMETUTH, TOJIBKO OMOMHAUKAIMA B  (Gopme (OHOBOTO
MOHUTOPHHTA YYUTBIBAET W PErHCTPUPYET pEe3yNbTaThl CHHEPreTHYECKHe M CcyMMmapHble 3(deKTs
B3aUMOJICHCTBUSL OTAETBHBIX (hakTOpoB cpeabl. OcymiecTBieHHe (HOHOBOTO OMOMOHUTOPUHTA SIBISIETCS
€IMHCTBEHHBIM aJICKBaTHBIM METOJI0B KOHTPOJISI 32 KQUECTBOM Cpebl OOMTaHMUs B OJM3HM MOTEHLIUAIBHO
OMacHBIX OOBEKTOB, YbE 3arpsA3HSAIONICEe BO3JACHCTBHE HOCUT CKPBITHI, MHOTOJIETHE HapacTalOIIUH,
OoudypKarMOHHBIN MU TPUTEPHBINA XapakTep.



IIpakTH4Yeckoe 3aHATHE.
1 Metobl OMOTOTHYECKOM MHIUKAITMN Ha 9KOCUCTEMHOM (OMOIIEHOTHYECKOM) YPOBHE.
2 [peumyiiecTBa HHANKAIMOHHBIX UCCIEIOBAaHUI Ha OMOIIEHOTUYECKOM YPOBHE.
3 IlpenMeT MHAUKAIMOHHBIX YKOCUCTEMHBIX UCCIICIOBAHMIA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 OcoOGeHHOCTH U3yYeHHsI TIOW- U TOMOMOKMJIOTEPMHBIX )KHBOTHBIX.
2 OcCHOBHBIE TEPPUTOPHAIIBHBIE (IIOLIAI0YHBIE) METOABI N3yUEHUS TOMYISUOHHBIX XapaKTEPUCTHUK.
3 Merton dhokambHBIX HAOMIOIECHUN.
4 MeToa BOCCTAHOBIICHUSI YHCICHHOCTH.
5 Mertons!l no0OaBiIeHUsS 0CO0EH MITH NX U3BITUA.
6 MeTon OTHOCUTENIBHOTO Y4eTa M0 MPOMBICIIOBOMY BUIY .

Tema 8. CrarucTnueckue Mmetoabl 00padoTkn noaydeHHbIX JaHHbIX (IIK-4)
Jlexknus.
HcTopus 2K0o0run Kak €CTECTBEHHOW HayKH HEpa3pblBHA CBS3aHA C UCIIOJIB30BAaHUEM B €€ METOIAUYECKOM
anmapare METOIOB MaTreMaThdyeckoro ananau3a. COmacHO 3TOMY NPHU3HAKY 3KOJOTHIO, M OMOMHIMKAIIHIO,
KaKk €€ 4YacTh, MOXXHO pa3geNuTh Ha TpU dTama. l[lepBbIii CBA3aH C ONUCATEIBHBIM XapaKTEPOM
uccienoBanmii. Ero MOXXHO Ha3BaTh JTaloM HEKOJUYECTBEHHOM OICHKU  (HEKOJIMYECTBEHHOM
ouonnaukamn). B cepenune 18 cronerus Ipodeccop mockoBckoro ynusepcurera K.®, Pynbe npeayioxur
BBIJICIUTh M3 OHOJOTMHM HOBYIO BETBb, 3000MONOTHI0. E€ OCHOBOW OH CYHMTaln TOYHBIE OMHCAHUSA
B3aUMOACUCTBUM MEXIYy JKMBOTHBIMU M HEXKUBOM NpUPOJOH. OTO IMOJOXKWIO Hadajo 3Taly
MOJTYKOJMYECTBEHHON OMOMHAMKALMK, TPH KOTOPOM BCE€ TMPOIECCHl M SBICHHS OTHOCWINCH K
[J1a30MEepPHBIM, YPE3BBIYaHO CYOBEKTHBHBIM KaTeropusM. Hampumep: MHOTO, Majio, O4eHb OOMIBHO H T.JI.
W, nakoHen, Bo BTOpoi nosioBuHe 20-ro BeKa B 3KOJIOTHIO NPHUILIM CTPOTME MaTeMAaTUYECKUE METOJBI.
Hauanacek smoxa Ouomerpum.
buomerpus — pasznen mMareMaTH4ecKOM CTAaTHUCTHKHM, OOBEIUHSIONIMI METOJbl aHalli3a MOJEBOTO WU
J1ab0paTOPHOTO MaTepuIa.
Craructuyeckas o0paboTka mudppoBOro MaTepuaia, MOJTyYeHHOTO MTyTEM OIBITOB, YYETOB U HAOMIOICHUHN
pyu OMOJIOTHYECKUX HCCIEA0BaHUAX, HEOOX0ANMA JJIsi MPOBEPKH CTENEHH JIOCTOBEPHOCTH PE3YJILTATOB U
MpaBWIbHOTO uX 0000menus. OcOOEHHO Ba)XHa POJIb CTAaTUCTHYECKUX METONOB, KaK CpeICTBa,
MOMOTAIOIIET0 TPUHATH BEPHOE pEUICHHE B YCIOBUSX HeompeaeneHHOCTH. Kaxaplii u3 MeTonoB
MaTeMaTU4YE€CKOM CTaTUCTUKU MUMEET CBOM BO3MOKHOCTU M OTPaHHUYEHHYIO OOJIACTh CBOETO0 MPUMEHEHUS.
Hcnonp3oBaHue MeTona, HE COOTBETCTBYIOIIETO JaHHOMY SKCIEPUMEHTAJIbHOMY MaTepHally, MOXKET
MPUBECTH K HEBEPHBIM OOOOIICHUSIM  HEOOOCHOBAaHHBIM BBIBOJAM.
[lepen 06paboTKON MaTepUasoB UCCIEIOBAHNUS, IPEXK]IE BCETO, HEOOXOIUMO OIpPEAETUTh 33a]]aul, KOTOpPhIE
JOJDKHBI  OBITH pelIeHbl MaTeMaTudeckuM MmyTeM. OOBIYHO  HampaBleHUS CTAaTHCTUYECKOTO aHalu3a
3aKIJII0YAIOTCS B
1. Broruucnenun cpenHeil apudmerndyeckoil u ee OmMOKH, Kod(D(UIMEHTa Bapuallul M JIPYTUX
MOKa3aTeed, XapakTepU3YIOIUX OJUH Psi OJHOPOAHBIX YHMCE, ITOJIyYEHHBIX B AKCIIEPUMEHTE UJIM UHBIM
myTeM,
2. YcraHoBieHHe MO ABYM U Oojiee COMNPSHKEHHBIM psAaM YUCEN HAIWYUS CBS3U (KOPPENSLUU) MEXKIY
MpU3HAKaMH,
3. Omnpegenenue 1m0 ABYM COMNPSHKEHHBIM psiaM 4ducenl (OpMbI 3aBHCUMOCTH (PETpPECcCCHH) OIHOTO
MpHU3HaKa OT APYroro,
4. TIpoBepka TUIIOTE3bl O Pa3IMUMU (MM CXOACTBE) MKy MPU3HAKAMU UM BapUaHTaAMU OIBITA,
5. BrlsicHeHHE 3aBUCUMOCTH BapUaHT OJHOTO psia OT HECKOJIbKUX BapHUAIMOHHBIX PsIOB (MHOTOMEPHBII
aHaJu3),
6. BriacHeHne xapakTepa rpaduyeckoil 3aBUCUMOCTH CPAaBHHUBAEMBIX BapHALMOHHBIX PAIOB (IETPUTHI,
IJIeSIbl, KJIACTEPHI).
IIpakTH4eckoe 3aHATHE.
1 Ienu n 3amaun OMOMETPUUECKONM 00paOOTKH IMIUPHUCCKUX JTaHHBIX.
2 OCHOBHBIE METO/BI CTATUCTUYECKOTO aHAJIN3a FKOJIOTMUYECKUX JaHHbIX.
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3 BBenenne B MaTeMaTHUECKUI aHAIN3.

2 Pacnpenenenue Ilyaccona.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 T'unepreoMerpuyeckoe pacrpeaeieHue.

3 HeraruBHOoe OMHOMHMHAIILHOE pacTpeelieHuE.

4 Pacnpenenenne Makceria.

5 PaBHOMEpHOE pacnpeiesieHHE.

6 JlorHopManbHOE pacnpeiesieHHe.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTposib — 80 6aioB

2 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

Pacnipenenenre 6aJIioB 1O 3aaHHSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. OCHOBEI IIpaktuue 10 YcTHOE BBICTYIUIEHHE MO pe3yibTaTaM JAOKIaga COCPEAOTOYEHO Ha
OHOJIOrHYEeCKOM cKas OCHOBHBIX BOIpOCax, u 3aBepIaeTcs BBEIBOJIAMH,
AHIUKALAA pabora chopMyTHpPOBaHHEIMH B X0JI¢ U3ydeHHUs Mmarepuana. CobecenoBanue

MpemoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0 BOMPOCAaM  MPAKTUYECKOTO  3aHATHS C  I[eNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce wieHbl Ipymmbsl MOTYT y4acTBOBATh B
obCcyxaeHnr, T00aBIAThL HH(OpPMAINIO, JAUCKYTHPOBATh, 3a/1aBaTh
BOTIPOCHI U T.1I.

9 O6amIoB — CTYIEHT YMEET COMOCTABUTh TMOJYUYCHHYIO TMPH
MOJITOTOBKE K TMPAKTHUECKOMY 3aHATHIO WHGOPMAIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(GOopMyITHpPOBAaTH CBOM BOTPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IoOB - CTYACHT YMEET MPUMEHSAThH MOJYUYCHHYIO MIPU MOATOTOBKE
K MPaKTUICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJIBIIIUHCTBO
BOIIPOCOB, BECTH THCKYCCHIO.

3 Oamnma — CTYACHT BIAaJCeT TCOPETHUCCKUM MATEPHAIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpPH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBaTh CBOK TOYKY 3PCHHUS Ha
o0cyxmaeMyto pooiemy.

Ecimu cTymeHT He BiageeT MpoOIeMaTHKol MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS
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10

VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

9 O6amIoB — CTYIEHT YMEET COMOCTABUTH TMOMYUYCHHYIO TMPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYYCHHYIO TIPU MOATOTOBKE
K MPaKTUYICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS

OcHoBHEBIE
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OMOHIMKATOPOB

[IpakTnue
cKas
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10

VYcTHOE BBICTYIUICHHE MO Pe3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMpPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Marepuana. CobecenoBaHue
MpernoaracT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHS C  I[EeNbl0  OoJee
0OCTOSITENIBHOTO BBISBICHUS UX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl Ipymmsl MOTYT y4acTBOBATh B
o0CyxaeHnr, T00aBNIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

9 O6amIoB — CTYIEHT YMEET COMOCTABUTh TMOJYUYCHHYIO TPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYUYCHHYO TIPU MOATOTOBKE
K MPaKTUICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CHOPMYJIMPOBATh CBOK TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTyaeHT He BiageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS
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10

VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

8 OamioB — CTYISHT YMEET COMOCTAaBUTh TMOJYUYCHHYIO TMPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYYCHHYIO TIPU MOATOTOBKE
K MPaKTUYICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

10 6annoB — CTyOEHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

7 Gania — CTyACHT NpaBHIbHO oTBedaeT Ha 50-74% BOmpoCoB B TecTe
4 Gamna — CTyOEHT IpaBWIbHO oTBedaeT Ha 25-50% BompocoB B
TecTe.

Memnee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT

buomornueckas
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MOMYJSIITIOHHOM
YpOBHE
OpraHU3aINH
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10

VYcTHOE BBICTYIUICHHE IO PE3yJibTaraM JIOKIIaJa COCPEJIOTOYCHO Ha
OCHOBHBIX BOIpOCaX, u 3aBepIaeTcs BBIBOJIAMH,
chopMymHpoBaHHBEIMH B X0j1€ M3ydeHHs marepuaia. CobecemoBaHue
MperoaraeT OpraHu3anuio 0ecebl TPENoIaBaTeNs co CTyICHTaMU
Mo  BOMpOCaM  MPAaKTUYECKOTO  3aHATHS C  I[elblo  Oonee
OOCTOSITENIEHOTO BBISBIICHUS] UX 3HAHWH TI0 ONPE/ICICHHOMY pa3Jeny,
TeMme, mpobiieMe W T.I. Bce wWieHBl Ipymmbl MOTYT y4acTBOBAaTh B
o0CyXJeHnt, 00aBiIATh HH(OpMAINIO, JUCKYTHPOBATh, 3a/1aBaTh
BOIIPOCHI U T.1I.

9 OayIoB — CTYIEHT YMEET COIMOCTaBUTh IONYyYCHHYIO TIpU
MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3UPYEMYIO MPOOIeMY, YMETh UYETKO
(opMynHpOBaTh CBOM BOMPOCHI M OTBEYaTh Ha 3a/IaBacMbIC EMy
BOIIPOCHI, BECTH JUCKYCCHIO.

6 0aIoB - CTYJICHT YMEeT IPUMEHSThH MOMYUCHHYIO TIPU IOJITOTOBKE
K NIPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIIPOCOB, BECTH JMCKYCCHIO.

3 Gayia — CTYOEHT BIAJEeT TEOPETUUSCKUM MaTEpHAIOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CQOPMYIHpPOBAaTH CBOI TOYKY 3pEHHUS Ha
o0cyXaeMyto pooIeMy.

Ecmu cryneHt He BiazeeT mpoOiIeMaTHkod MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Hale4aTaHHOMY TEKCTY — OTBET OaJlllaMH He OIICHUBACTCS
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VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

9 O6amIoB — CTYIEHT YMEET COMOCTABUTH TMOMYUYCHHYIO TMPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYYCHHYIO TIPU MOATOTOBKE
K MPaKTUYICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS
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VYcTHOE BBICTYIUICHHE MO Pe3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMpPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Marepuana. CobecenoBaHue
MpernoaracT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHS C  I[EeNbl0  OoJee
0OCTOSITENIBHOTO BBISBICHUS UX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl Ipymmsl MOTYT y4acTBOBATh B
o0CyxaeHnr, T00aBNIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

9 O6amIoB — CTYIEHT YMEET COMOCTABUTh TMOJYUYCHHYIO TPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYUYCHHYO TIPU MOATOTOBKE
K MPaKTUICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CHOPMYJIMPOBATh CBOK TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTyaeHT He BiageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS
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CraTucTHYeCcKu
€ MCTOJIbI
o0paboTku
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JAHHBIX

[IpakTnue
cKas
pabora

10

VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

8 OamioB — CTYISHT YMEET COMOCTAaBUTh TMOJYUYCHHYIO TMPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYYCHHYIO TIPU MOATOTOBKE
K MPaKTUYICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

10 6annoB — CTyOEHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

7 Gania — CTyACHT NpaBHIbHO oTBedaeT Ha 50-74% BOmpoCoB B TecTe
4 Gamna — CTyOEHT IpaBWIbHO oTBedaeT Ha 25-50% BompocoB B
TecTe.

Memnee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT

IIpemMuansHbIe OaITHI

10

JloGaBnsroTes 3a pe3yabTaTUBHOE yYacTHE B MPOEKTaX, ONUMITHAAAX,
BBICTABKaX, KOH(EPEHIUAX U apyrue GopMbl aKTHBHOCTH B TIpoIiecce
W3yYeHUs AUCIUTUIHHEIL.

10.

Hroro 3a cemecTp

100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
100-6ambHOM
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

HIKaJe.

[TepeBon

pEUTHUHTOBOM

OIICHKM TI0 JUCHUIUIMHE B  TPAJAUIHOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0B

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

IIpakTnyeckasi padora

Tema 1. OCHOBBEI OMOIOrMYECKON MHIUKALTUHU

1 OcHOBHBIE HaNpaBICHUH OMOUHINKAITMOHHBIX UCCIIEIOBAHHA.

2 Oco0eHHOCTH OMOJIOTHYECKOW WHIMKAIIMM KaK IMOAX0Aa K OICHUBAHHUIO COCTOSHHUIO OKpY>Karomiei

CPE/IbI.

3 TecT-00BEKTHI B TECT-PYHKIIMN B OMOJIOTHYECKON MHINKAIHH.
4 TenepanbHbIE MOKA3ATEIN COCTOSHUSA OMOIOTHYECKUX CHCTEM

Tema 3. OcHOBHBIE TapaMeTpPbl OMOHAMKATOPOB
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1 OcobGenHocTr 1a60PATOPHBIX METOIOB OHOJIOTHYECKON MHIUKAIUH.
2 OcoOEHHOCTH ITOJIEBBIX METOA0B OMOJIOTHUECKON MHINKAIINH.
3 CpaBHUTENBHBIN aHAIN3 METOJIOB MOJIEBOTO M TaOOPATOPHOTO UCCIICTOBAHMUS.

Tema 4. buonornyeckas MHANKAIMS HA OPraHU3MEHHOM YPOBHE OpraHU3aluu
1 ITapameTpbl OMOIOTHYECKOTO PA3HOOOPa3Hsl, KaK KIIFOUEeBbIe 0OBEKTH OMOWHIUKAIIIH.
2 WHpaekcsl BUAOBOM CTPYKTYpPbI KaK 0OBEKT OMOMHANKAIIUH.
3 IIpusHaku, MapKUPYIOIIKE YCTOMYMBOCTH OMOIOTHYECKUX COOOIIECTB

Tema 5. buonornueckast ”HAUKALMS HA MOMYJISIITUOHHOM YPOBHE OpraHU3aluK
1 OcobeHHOCTh M3yUYeHHsI OMOMHINKAIIMOHHBIX 3aKOHOMEPHOCTEH Ha YPOBHE OpraHu3Ma.
2 Tecr-hyHKIIMH, UCTIONB3yeMbIE B KAUECTBE MOKa3areield OMOTeCTUPOBAHUS.
3 Meroa Mop¢o-(hrU3HOTOTHUECKUX MOKa3aTesei HHANKATOPOB.

Tema 6. buonoruueckas HHAWKAIUSA HA OMOIICHOTUYECKOM YPOBHE OpTaHU3aLUuU

1 IomynauroHHbIE TapaMeTPbl KaK OMOJIOTHYECKUE MHIUKATOPBI COCTOSHUSI CUCTEM
HAJI0PTaHU3MEHHOTO YPOBHSI.

2 OcobenHocTsiMu cOopa nHGopmaIum.
3 OcHOBHBIE TapaMeTpbl OMOMHIUKAIIMY Ha MOMYJISIIHOHHOM YPOBHE.

Tema 7. [lpuknanneie 3a1a4u OMOWHINKAITMOHHBIX UCCIICIOBAHUN
1 Metobl OMOTOTHYECKOM MHIUKAITMN Ha 9KOCUCTEMHOM (OMOIIEHOTHYECKOM) YPOBHE.
2 [IpeumymiecTBa HHANKAIMOHHBIX UCCIEIOBAaHUI Ha OMOIIEHOTHYECKOM YPOBHE.
3 IlpenmeT MHAUKAITMOHHBIX YKOCUCTEMHBIX UCCIICIOBAHMIA.

Tewma 8. Craructuyeckure METoAbl 00paOOTKHU TIOTYyUYCHHBIX IaHHBIX
1 Llenu u 3agaun OGMOMETpUUECKO 00pabOTKM IMIIUPUUYECKUX JAHHBIX.
2 OCHOBHBIEC METOABI CTATUCTUYECKOTO aHaJIN3a YKOJOTHUECCKNUX JaHHBIX.
3 BBeneHue B MaTeMaTUUECKHAM aHAJIN3.

IIpakTyeckas padora

Tema 2. MeTomoIOTHYECKHE OCHOBEI OMOMH TUKAIIUN
1 IInanupoBaHUE UCCIEIOBATENbCKON IESITEIHHOCTH.
2 Tunsl MOHUTOPUHTA.
3 Ilenu u 3a1a4n OMOJIOrUICCKON MHIHKAIIAH.
4 BHOMOHHUTOPWHT U OMOAMATHOCTHKA.

TecrupoBanue

Tema 4. buonornyeckas MHANKAINS HA OPraHU3MEHHOM YPOBHE OpraHU3aluu
1. Cuctema OMOMOHUTOPUHTA KaKO# Cpeibl OTpaboTaHa JIydIlie BCETo.
arMocdepsl.
ruapocgepbl.
nenocdepsl.
ounocdepsl.
2. B xakoM ciyyae MeTo/l OMOMHIMKAIIMH TPAKTUYECKH HE3aMEHHM.
KOHTPOJIMpPYeMbIii (akTOp He MOKeT OBITh U3MEpPEH.
KOHTPOJIUPYEMBIi (pakTop HE MOAIAETCsI U3MEPEHUIO COBPEMEHHBIMU (PU3UKO-XUMUYECKIMU METOJIAMH.



KOHTPOJINPYEMBIi (paKTOp HAMPSIMYIO CBsI3aH C )KU3HECSATEIBHOCTHIO JKUBBIX OPraHU3MOB.
KOHTPOJINPYEMBIH (DaKTOp BBI3BIBAET Y AKHUBBIX OPIAHU3MOB OJTHO3HAYHYIO PEAKLUIO.

3. B xakom ciy4yae MeTo OMOMHIUKAIIMY PAKTUYECKH HE3aMEHHM.

KOHTPOJIUPYEMBIH (DakTOp HE MOAAeTCsl U3MEPEHNIO COBPEMEHHBIMU (PU3UKO-XUMUYECKUMU METOJIaMH.
KOHTPOJIMPYeMblil (PAKTOP JIETKO H3MEPHUTh, HO TPYIHO HHTEPIPETHPOBATh.

KOHTPOJINPYEMBIH (DAaKTOp HAMPSIMYIO CBSI3aH C )KU3HEIESITEIbHOCTBIO )KUBBIX OPraHU3MOB.
KOHTPOJINPYEMBIi (PaKTOp BBI3BIBACT Y KHUBBIX OPIaHU3MOB OTHO3HAYHYIO PEAKLHIO.

Tema 8. Cratuctuueckue MeTobl 00pabOTKH MOTYYEHHBIX TAaHHBIX
1. Kakoii THIT )KUBBIX OPTaHU3MOB-OMOWHINKATOPOB HE CYIIECTBYET.
n30upaTebHBIN.
crienuUIHBIN.
AKKYMYJ/ISITUBHBI.
YHHUBEPCAJIbHBIMN.
2. B xakux cTpaHax Haubosee pa3BUThl CUCTEMbl OMOMOHUTOPUHTA OKPY KaIOIIEH Cpe/ibl.
CHIA u Kanana.
SAnonus u Kuraii.
I'epmanus u Hugepiaanasl.
bpazunus u ApreHTuHa.
3. Yro Takoe OMOMHIUKTOPHI.
OnoJsiorn4eckne 00beKThI, HCNOJIb3yeMble /151 OLIEHKH COCTOSTHUS OKPY/KaIOLIel cpeabl.

BELIECTBA MPHUPOIHOTO MPOUCXOKIACHUS, HUCIOIb3yeMble MPH XUMHYECKOM OMNPEIEIEHUU HEKOTOPbIX
3arpsI3HUTEIICH.

KUBOTHBIE M PACTEHHUS, MPOSABISAIOLIUE IMOBBIIIEHHYIO YYBCTBUTEIBHOCTh K 3arpsi3HEHHUIO OKpY’Karolei
MPUPOIHON CPEIBI.

OMOMEXaHUYECKHE YCTPOMCTBA, IOKA3bIBAIOIINE YPOBEHb 3arps3HEHHOCTH OKPYKAIOIIEH MPHUPOITHON
Cpebl.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)
[Ipenmer, menu u 3aaun OMOJIOTHYECKONW WHIUKAIIHH.
OcHOBHEBIE HCCIICAO0BATCILCKUC HAIIPABJICHUS.
[IpaBuna. 3akoubl. [loHATHITHBIN anmapar.
CpaBHMTENBHBIN aHAJIN3 MOJIEBBIX U JIAOOPATOPHBIX UCCIEIOBAHUN.
BbroOMOHUTOPUHT U OMOAMATHOCTHKA.
OcCHOBHbIE TapaMETPbl OLICHUBAHUSI TOKCUYHOCTH OKPY>KaIOIIEH Cpebl.
OcoOeHHOCTH OMOMHIUKAIIMHU HA MOMYJISAIIMOHHOM YPOBHE OpraHU3aluu.

NN R DD

[TapameTphl OIIEHKN KauecTBa OKPYKAIOIIEH CpeIbl TPH U3YICHUU OPTaHH3MOB.
9.  OcoOGeHHOCTH OMOWHIUKAIIMKN Ha OMOIIEHOTHYECKOM YPOBHE OpPTraHHU3aIHH.

10. ITapameTpbl OIICHKH OKpY>KaIOIIEeH Cpeabl IPH U3y4eHUH OHOLIEHO30B.

11. Metonpl, mpUMEHsIEMbIE TTPH U3YYCHUH OUOIIEHO30B.

12. TIpumeHeHHE pPe3yabTaTOB OMOMHIUKAIIMY TIPU YIIPABICHUH IPUPOIHBIMU IPOLIECCAMH,
IIPOCKTUPOBAHUH.

13. buouHguKaius Kak CpeICTBO MOHUTOPHHTA ()OHOBBIX U HAPYIICHHBIX TEPPUTOPUN U aKBATOPHIA.
14. buomHauKanus Kak METOJ OIICHKH Ka4yeCTBO (370POBBSI) CPEIIbI.

15. TlonaTue 0 BHIOOPOYHOM COBOKYIHOCTH. Penpe3eHTaTuBHOCTH BEIOOPKH.

16. BapuanuoHHbli psa. Tumel BapuallMOHHBIX ps0B. OCHOBHBIE TapaMeTPhl BAPUALIMOHHOTO psija.
17. Tunsl pacnpeneneHus 1aT BapUalMOHHOIO psAJa.



18.
19.
20.
21.
22.
23.
24.
25.

Perpeccronnslit ananus. Metoas! 1 0671acTh IPUMEHEHUS.

Koppensimonnsiii ananus. MeTobl 1 00J1acTh MPUMEHEHHUS.

Knacrepnsiit ananus. Metoasl 1 00:1acTh IPUMEHEHUSI.

buomerpus. MeToas! 1 0671aCTh TPUMEHEHUS.
I/IHILCKCI:I 6I/IOMeTpI/II/I, IMPUMCHSCMBIC ITPU 6I/IOI/IHI[I/IKaI_II/IOHHI>IX HUCCIICOOBAHUAX.

MeTonbl OIIEHKH KayeCcTBa OKPY’KAIOIIEH CPeibl HA OPraHU3MEHHOM YPOBHE.

Wupexcel onpeneneHns o0mus.
WNHnekchl, mpuMeHsieMbIe B TIOMYJIAIIMOHHBIX HCCIIeA0oBaHMAX. bruomornueckuii CMbICI U 001aCTh
MIPUMEHEHUS.
26. MHnekchl, mpuMeHsieMbIe B OMOIIEHOTHYECKUX MCCIIeI0OBaHUs. bronorndeckuii cMpIca U 00J1acTh
MIPUMEHEHUS.
27. naekchl, IpUMEHSIEMbIE B 3TOJIOTUYECKUX UCCIICIOBAaHUAX. BHONIOTrnYecKuii CMBICI U

He npenycmorpeno

Tunosble 3aganusa 1 3adera (ITK-4)

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Orenka

KommeTenmn

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TOCTYKCHHSI pe3YJIbTaTa)

«3a4TCHO»
(50 - 100 6anzoB)

[IK-4

3HaeT OCHOBHBIC MOHATUS OMOJIOTMYECKON WHIMKAIIMH, OCHOBHBIC
MCCIIEIOBATEIbCKUE HAIPABIICHUS, OCOOCHHOCTH OHOIOTHYECKOU
MH/IMKAllUM Ha Pa3IMYHBIX YPOBHSAX OpraHM3alluy *KHUBOro. Braneet
METONOJIOTHYECKUMU ~ OCHOBaMH  OMOMHIMKAIIMHM,  HaBBIKAMH
IUIAHUPOBaHMUS TIOJEBBIX U J1AOOPAaTOPHBIX OMOMHIMKAIIMOHHBIX
HCCIICIOBAaHUNA. YMEeT NMPUMEHATh OMOMHAMKALIUIO TP YIIPABICHUN
NPUPOAHBIMU  MPOIECCAMM, IKOJIOTMYECKOM MPOCKTHPOBAHUH,
IIPOBOJIUTH CTaTUCTUYECKYIO 00paboTKy, IIOJTyYEHHBIX
HKCTIIEPUMEHTANBHBIX TaHHbIX. OTBET JIOTMYEH, MOXET BBLICIHUTH
MEXIUCIUIUTMHAPHBIE CBA3N.Y

«HE 3a4TCHOY»
(0 - 49 6anon)

[IK-4

He 3Haer OCHOBHBIE TIOHATUS OWONOTHYECKOW WHAWKAIUH,
OCHOBHBIE  MCCJIEOBAaTEIbCKUE  HANpABICHUS,  OCOOCHHOCTH
OMONIOTUYECKOW WMHAMKALMU Ha Pa3IMYHBIX YPOBHSIX OpraHU3alUu
JKUBOTO. He BIIAJCET METOI0JIOTMYECKUMHU OCHOBaMU
OMOMHIUKAIMM,  HaBbIKAMU  IUIAHUPOBAHUS  TOJIEBBIX U
nabopaTopHbIX OMOMHIMKALMOHHBIX HccienoBanuil. He ymeer
NPUMEHATh OMOMHIMKALIMIO TPH  YOPABICHUU  MPUPOAHBIMU
MIPOLIECCAMHU,  DKOJIOTMYECKOM  NPOEKTHPOBAaHUHU,  IMPOBOJUTH
CTaTUCTUYECKYI0O OOpabOTKy, TIOJyYEHHBIX AKCIEPHUMEHTAIbHBIX
naHHbIX. He MoXeTr BbIIEIUTh MEXIAUCLHUIUIMHAPHBIE CBA3U.
HeyBepeHHO U 10rHMYeCcK HEMOCIIEA0BATEIBHO U3JIaracT Marepuall.

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlUN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecriedeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.




B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- CTIOJIb30BaHUE JOTIOTHUTEIBHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KAHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEPIKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATILHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh NMPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.
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VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM

MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeACTaBIeHus yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.
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