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Pabouan nporpamMmma JUCHUILIMHBI «MaremaTudeckKkue METO/JbI B MOPCKHX
IKOJOTNIECCKUX UCCICAOBAHUAX» U ACTIMPAHTOB!

1. Pa3paborana B oraene acnupantypsl DenepalbHOrO0 rocylapcTBEHHOTO OOKETHOTO
yupexaeHus: Hayku DenepanbHOr0 HCCIEA0BATEIbCKOTO HEHTpa «MHCTUTYT OMOJIOTHH FOXKHBIX
mopeit umenun A.O.Kosanesckoro PAH» B cooTBeTcTBUM CO CIIEQYIOIIMMU HOPMaTHUBHBIMU
JOKYMEHTaMHu:

- ®enepanbHbiM 3ak0HOM «O0 00pazoBanuu B Poccuiickoit @enepanum» oT 29.12.2012 1. No
273-03;

- denepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM BBICIIET0 0Opa30BaHUs
1o HampasyieHHto noarotoBku 06.06.01 buonormueckue Hayku (ypOBEHb IMOATOTOBKHU KaJpOB
BbICIIEN KBasM(ukanun), yreepxxaeHHbIN [Iprukazom Munobpuayku P® ot 30.07.2014 r. Ne 871.

- TlopsakoM opraHM3alil W OCYLIECTBJIEHMsS 00pa30BaTENbHOM JIEATENbHOCTH IO
o0Opa3oBaTelIbHBIM IpOrpaMMaM BBICIIETO 00pa3oBaHUs — MpOrpaMMaM IOATOTOBKH Hay4HO-
MEJarornyeckux KaJpoB B aclHUpaHType, YTBEPKICHHBIM MpuKazoM MuHoOpHayku P® ot
19.11.2013 r. Ne 1259;

- Ilonoxenuem o mnopsake pa3pabOTKM U YTBEPXKAECHHUS OCHOBHBIX 0Opa3oBaTeNIbHBIX
NporpaMM — TpOorpaMM TNOATOTOBKM HAy4YHO-TIEAArOTMYECKUX KaapoB B acnupantype DOUILL
NHBIOM, yrBepxaenHbM npukazom OUL[ MHBIOM ot 27 utonsa 2019 r. Ne 03-o1.

2. BriepBeie paccMOTpeHa M peKOMEHIOBaHA K YTBEPKACHUIO HA 3aCeaHUU YUEHOTO COBETa
OI'bYH UMBMU npotokos Ne 4 ot 7aBrycra 2015 r., yrBepkaeHa npuka3zoM nupekrtopa Ne 87-ox
oT 4 centa6ps 2015 r.

3. PazpadoTuuxk padGoueii mnporpammsel: IletpoB Anekceit HukonmaeBuu — KaHAMaaT

OMOJIOTMUECKNX HAyK, BENYIIMH HAYYHBIM COTPYAHHK, 3aB. oTaeloM Okojoruu OeHtoca DUI]
NuBIOM.
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHUA 110 AUCHUIVIMHE, EE
OBBEM U MECTO B CTPYKTYPE OBPA30OBATEJIbHOM NPOT'PAMMBI

1.1 Hepeqem, IJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}ma o JUCIHUIIJINHE, COOTHCCCHHBIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06p330BaTeJILHOI7I nporpaMmmabl.

Heabio ocBoeHus qUCHUIUTHHBEL «MaTeMaTHYecKUue MeTOIbl B MOPCKHUX IKOJOTrHYeCKHX
UCCIeIOBAHMAXY sBIsiETCS (OpMUpOBAaHHE y acCHUPAHTOB Oa30BBIX 3HAHWN M HABBIKOB IS
MaTeMaTHYeCKOM M CTAaTHCTUYECKOH OOpabOTKM TOJEBBIX M OKCHEPUMEHTAIBHBIX JaHHBIX
THIPOOHOJIOTHYECKAX HCCICJOBAHUN Ha COBPEMEHHOM YpPOBHE, a TaKXKe IPEICTaBICHHHA O
COOTBETCTBUHU MEX/Iy IOCTABJICHHBIMHU 33/1a4aMU B O0JIACTH MOPCKOW SKOJOTHH (THIPOOHUOIIOTHH )
u HamOoyiee APPEKTHUBHBIM NPUMEHEHHEM pPA3JMYHBIX CTATUCTHYECKUX METOJIOB IS aHau3a
pemaembIx 3amad. [IpenmosaraeTcst Takke TMOJNYYeHHE H  NPHOOpPETEHHE AacCIUpaHTaMU
KOMIIETEHIIMH 0 HCIOJH30BAHNIO COBPEMEHHBIX METOOB TUIAHMPOBAHUS M aHAIHM3a Pe3yJIbTaTOB
MCCIIeIOBaHUI Ha Pa3HBIX YPOBHIX HAYIHOTO MOAXOA.

OcHoBHOI1 3a1a4eil Kypca siBisieTcs popMUpOBaHUE Y aCIIUPAHTOB JIOCTATOYHBIX 3HAHUH,
HABBIKOB U YMEHMH, HEOOXOAMMBIX IIPU MAaTeMaTH4YEeCKOW 00paboTKe, aHalM3e U MHTEPIpPETALun
JTaHHBIX TUAPOOUOJIOTHYECKIX MCCIIEIOBAHHUM, HCIIOJIb3YEMBIX B XO€ MOITOTOBKH JHCCEPTAITHIA.

3HaHUA: O MeToJax TMPEJICTABJICHUS TICPBUYHBIX pPSAIOB JTaHHBIX HCCICIOBaHHH,
HEOOXOJMMBIX OTEpPAIMsIX C WCXOJHBIMA OHMOJIOTUYECKUMH H (PU3UKO-XUMUYECKUMHU JTaHHBIMHU C
[ENBI0 MX IOCIIEAYIONIEr0 aHaIW3a M CPaBHEHHS; O TOYHOCTH M JIOCTOBEPHOCTH W3MEPEHUH W
METOJIaX OIEHKH PEMpPe3eHTATHBHOCTH TOJIYUYEHHBIX PE3YJIbTaToOB, 0 (opMax ydera W CpaBHEHUS
pe3yiabTaTOB HAOJMIONEHWI; O METoJaX OJHOMEPHOTO AHMCIEPCHOHHOTO, KOPPEISIHOHHOTO,
PErPECCHOHHOTO AaHAJIM30B; O CYIIECTBYIOIIUX MapaMeTPUUYEeCKUX U MHOTOMEPHBIX MeToJax
HCCIE0BaHUS CTPYKTYPBI COOOIIECTB THAPOOMOHTOB, 00 OIIEHKE IMOKa3aTele W OMOJIOTHYECKOM
MHTEPIPETANH UX OTKINKA IPU BO3JIEHCTBUH Pa3HbIX AKOJIOTHUECKUX (PAKTOPOB.

YMeHusi: OCyIIECTBIATh IUIAHUPOBAHUE U MPOBEICHUE TOJIEBBIX U KCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUI 10 TEOPETUYECKOM W MPUKIAAHOW TUAPOOHOJOTHMH TakK, YTOObI MOJIy4YeHHBIE
UCXOJHbIEC JaHHbIE OBLIM MPUTOIHBI JUISI MATEMAaTUYECKOW 00paOOTKH COBPEMEHHBIMU METO/IaMU;
yYMETb HE TOJIbKO padoTaTh Ha [I9BM ¢ makeramu cOOTBETCTBYIOIIUX MPOrPaMM, HO U KPUTUYECKU
UHTEPIPETUPOBATh MOJydaeMmble pe3yabTaThl; 3(PQPEKTUBHO U TBOPYECKU MPUMEHSTH METO JIbI
MaTeMaTHYeCKOr0 aHajlu3a B XOJE PEUICHUS KOHKPETHBIX TEOPETHUYECKUX U MPAKTUUYECKHX 3a/1ad
MOPCKOM IKOJIOTUU U TUIPOOHOIIOTUH.

HaBbiku: wHcCronb30BaHME MaTEMaTHYECKUX METOJOB aJeKBAaTHO pellaeMbIM 3ajauaM
uccinenoBanus. M3yuenue kypca JOJKHO crnocoOcTBoBaTh Oosiee 3(h(HEKTUBHOMY OBIAICHUIO
HAayYHOU CHEeNMaIbHOCTHIO, MTOJIyYeHHbIC 3HAHUS U YMEHHUS MOTYT OBITh PUMEHEHBI JUI aHaJIu3a U
MHTEPIPETAINN UCXOAHBIX OMOJOTHYECKHX JaHHBIX MPU MOATOTOBKE IUCCEPTAMOHHON pPabOTHI,
HaMMCaHUM CTaTel, CO3/IaHUM MPE3CHTAIUH K JI0KIa/laM Ha HAyYHbIX KOH(EepPEHIIUIX.

[lepeueHr IUIAHUPYEMBIX pE3YyJIbTaTOB OOYYEHHUS MO JUCIMILIUHE, COOTHECEHHBIX C
IUTAHUPYEMBIMU Pe3y/ibTaTaMy OCBOCHUS 00pa3oBaTenbHOM mporpamMmmsl (Tadum. 1.1).

Tabmuua 1.1 — [Tnanupyemble pe3yabTaTbl 00ydeHUs M0 AUCIUILTUHE

Kon u yposeHb
(oppyevoit Bnagenus YMenus 3HaHuA
KOMIIETEHLINH
o OOITIBO
YK-1 - BJIaJIeTh HABBIKAMU aHAJM3a | - YMEHHE aHAJIU3UPOBATH | - 3HaHUE METO/IOB
METOJIOIOTUYECKHUX TIPOOJIEM, | ajlbTepHATUBHBIC BapUaHTHl | KDUTHUECKOrO aHalM3a |
BO3HUKAIOIIMX MIPH PELIEHUH | pEeLEeHUs OLIEHKU COBPEMEHHBIX
HCCIIE0BATEIBCKIX U | HCCIIEN0BAaTENBCKUX U | HAy4HBIX JIOCTHXKECHUH, a
MIPaKTUYECKUX 337a4y, B TOM | IPAKTHUECKUX  3aJa4y U | TaKKe METOJIOB
4Hcie B | OLICHMBATh IOTEHLUHUAJbHBIE | TEHEPUPOBAHHS HOBBIX HJEH
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MEKIUCIUTUTMHAPHBIX BBIUTPHIIIN TIPOUTPHIIIH | TIPU pelieHnu
o0nacTsix peanu3auy STUX BAPUAHTOB. | UCCIICAOBATEIBLCKUX u
Ymern npu PCUICHUM | MPAKTUYECKUX 3a/ia4, B TOM
HAYYHBIX U TPAKTUYCCKUX | YHCIIC B
3aa4 TEHEPUPOBATh HOBBIC | MEKIUCITUILIMHAPHBIX
HJIEH, MOJIArOIIHECT | 00macTsax
OIepaIvOHATU3AIMN UCXOS
U3 HAJIMYHBIX PECYpCOB H
OTpaHUYECHUI.

YK-2 - BJAJCTh HaBBIKAMM | -  yMETh  HCIOJb30BaTh - 3HATh 0a3oBbIC
aHaym3a OCHOBHBIX | IMOJIOKCHUS M KATCrOPHM | HAyYHbIE  KOHICMIMH U
METOJI0JIOTHUECKUX HAayKM JUIS aHalu3a | | OCHOBHBIC METO/IbI B
npodJiem, B T.4. | OL[CHUBAHUS pa3jMuHBIX | paMKaxX  paszena  CBOeH
MEKIUCIMILTUHAPHOTO (akTOB W SIBIICHMH B | HAYYHO-HUCCIICIOBATEIBCKON
XapakTepa, BO3HUKAIONIMX B | paMKax  pas3jena  CBOCH | JeATeIbHOCTU
HAyKe Ha COBPEMEHHOM | HAyYHO-HCCIICIOBATEIbCKOM
JTare ee Pa3BUTHS, a TAKXKE | MEITeIbHOCTH
TEXHOJIOTUSMHU
IUIAaHUPOBAHUSA Hay4YHOU
nesTenbHOCTH B cepe
CBOMX TpodecCHOHATHHBIX
HHTEPECOB

VK-3 - Brnaners HaBbIKAMHU | - YMETH CII€JIOBATh HOpMaM, | - 3HaTh METOJIBI
aHam3a OCHOBHBIX | IPUHATBIM B HAyYHOM | KPUTHYECKOrO aHajiuM3a M
MHUPOBO33PEHUECKUX U | oOuieHUH Tpu paboTe B | OLEHKHU COBPEMEHHBIX
METOIOJIOTUIECKHIX POCCHUCKMX W MEXKIyHa- | HAYYHBIX JOCTIDKEHUH, a
pooIeM, B T.4. | POOHBIX TaKKe 0COOCHHOCTH
MEKIMCIATUTNHAPHOTO MCCIIEZIOBATEIbCKAX MIpeCTaBIECHUS
XapakTepa, BO3HHKAIONMX B | KOJMJIEKTUBAX C  LENbIO | pe3yabTaToB HayJHOU
XO/le PpelIeHus] HayYHBIX | pelIeHUs Hay4YHBIX 3a/1ad; | AeATeNbHOCTU MpHU paboTe B
3aJa4 B paMKax paOOTbl B | OCYIIECTBISTH JTUYHOCTHBIN | POCCHACKHX ¥ MEXKIyHa-
COCTaBE  POCCHHCKMX U | BEIOOpP B Tporiecce padOTHI | POTHBIX
MEKIYHAPOIHBIX B POCCHIICKIX U | UCCIIE0BATENbCKUX
KOJUIEKTHBOB; TEXHOJIOTHSMH | MEKIYHAPOIHBIX MCCIENO- | KOJUIEKTHBAaX
IUTAaHUPOBAaHWS W  OIEHKH | BaTENbCKUX  KOJUIEKTUBAX,
pPe3Y/IbTaTOB  KOJUIEKTUBHOHM | OIEHHBATh TTOCTIE/ICTBUS
NEITeNTbHOCTH TI0 PEIIEHHIO | MPUHSTOTO  pelIeHus |
HAYYHBIX 337ad. HEeCTH 3a HEro

OTBETCTBEHHOCTh neper
co0oii, KOJJIETaMU Hu
00IIIeCTBOM
OIIK-1 - BIIAJICTh - 3HaThb LENUd M 3aJauu

CUCTCMATUYCCKUMH

SHAHUSAMUA 11O HAIIPABJICHUIO
ACATCIbHOCTH, HaBbIKaMU
JJIA IJIaHUPOBAHUSA nu

MIPOBEICHUS HAy4YHOTO
HCCIIeI0BAHUS o
NPEJIOKEHHOH  Teme, a
TaKKe  HaBbIKAMH  JUIS
aHanm3a MOTy4aeMbIX
pe3yabTaTOB u

(hopMyITUPOBKH BBIBOJIOB

- YMETh COCTaBJISTH OOIINH
iaH paboThl MO 3aJaHHOH
TeMe, HPUMEHSTh
IKCIIEPUMEHTATbHBIE "
PacYeTHO-TEOPETUYECKHE
METOJIbl UCCIIENOBAaHUS H
CIIOCOOBI 00paboTku
pe3yabTaToOB,  MPOBOAUTH
UCCIIeI0BaHNUS o
COTJIaCOBAaHHOMY c
PYKOBOIHTENEM IUTaHy,
NPEACTABIATh TOTy4YEHHbBIE
pe3yAbTaThI

Hay4YHBIX HCCICAOBAHUM II0

HAaIpaBJICHHUIO cBoei
JeATeTbHOCTH, 0azoBble
NOPUHLUIBI M METOIBl HUX
OpraHM3allii;  OCHOBHBIC
MUCTOYHUKHI HAay4YHOH
nHhopMaIum,

COBPEMEHHbIE CI10CcOOBI
MCIIOJIb30BAHHUS
MH(POPMAaITHOHHO-
KOMMYHHKALIHOHHBIX

TEXHOJIIOTUH W TpeOOBaHUS
K TPEJCTABICHUI0 WHQOP-
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MAaIMOHHBIX MaTEPHAIIOB
IK-1 - BJaAeTh  MCTOAAMH | - YMETh COCTABJISATH IUIaH | - 3HATh OA30BBIC MOHSTHS,
IJIAHUPOBAHHUS, TIOJTOTOBKU | pabOTHI o aHaJIU3y | TOAXOJbI u METOJIBI
u CaMOCTOATENIFHOTO | UCXOAHBIX  JaHHBIX B | MaTCTaTUCTUKH,
npoBenenuss HUP, a taxxe | pamkax CBOEH TEMBI, | IPUMEHSIEMbIC B THIPOOUO-
0a30BBIMU METOJIaMH | aHAIU3UPOBAThH MoJy4a- | JIOTHYECKUX HCCIIEIOBAHUSX
aHanmm3a MOJYYEHHBIX | eMBIE PE3YNbTaThl, COCTaB- | U B CMEKHBIX
JMaHHBIX,  (OPMYIUPOBKH | JIATH OTYETHI O HAYYHO- | AUCHUIUIMHAX, a  TaKKe
BBIBOJIOB M PEKOMEHIAIIMIA B | MCCIICIOBATEILCKON padoTe, | TpeOOBaHUS K COJCPKAHUIO
BBIOpaHHOH obnacTu | mpeacTaBisTh HAay4HBIC | U TIpaBWiIaM OQOpPMIICHHUS
TUIPOOHOIOT N pe3yAbTaThI o TEeME | PYKOMHUCEH MO pe3ylibTaTaM
JIICCEPTAIIMOHHONW PabOThI B | DKCIIEPUMEHTOB K MyOJIMKa-
BU/IC nyOMKauii B | IIMK B  PEUEH3UPYEMBIX
PELICH3UPYEMbIX ~ HAy4YHBIX | HAYYHBIX M3JIaHUAX
U3JIAaHUSIX
IK-2 - BJIJICTh, B TOM YHUCIIC Ha | - yMEThb CaMOCTOSATENHLHO | - 3HAaTh Ha 0230BOM YpOBHE
OCHOBE MPUMEHEHUS | IMONy4aTh U aHAJIW3UPOBATH | COBPEMEHHBIE  allTOPUTMBI
COBPEMEHHBIX TaKeTOB /IS | MHQOPMALIMIO,  BBISBIATH | CTATUCTUYECKOrO0 — aHAM3a
I19BM, METOaMH | TIPOOJIEMBI, CTABUTH 3aJa4M | pe3yiIbTaTOB THIPOOHOIIO-
CTATUCTUYECKOTO aHAJIM3a | U BBINONHITH OCHOBHYIO | THUECKUX  HCCIICIOBAHHMI,
pE3YIBTATOB  THUAPOOUOINIO- | CTATUCTUIECKYI0 00pabOTKy | TpeOOBaHHUS K COIEPIKAHHIO
THYECKUX MCCIIEIOBAHMN OMOJIOTMYECKNX JIAHHBIX B | M TIpaBHJia TpauuecKkoro
NPUPOJHBIX W JabopaTop- | /TabnuyHoro  odopMyeHHS
HBIX YCIIOBUSX IIpH | pe3yJIbTaTOB HAy4YHBIX
pelIeHun KOHKPETHBIX | UCCICIOBAHUI 1O  TeMme
3a/1a4 10 TEME TUCCEPTAINH | AUCCEPTAIIUU
c MCIIOJIH30BaHUEM
COBPEMEHHOM ammapartypbl
u BBIUMCIIATEbHBIX
CpencTB, yMeTh paboTaTh B
WH(POPMAITHOHHBIX TTOUCKO-
BBIX CHCTEMaX
IK-3 - BJAJeThb COBPEMEHHBIMH | - yMETh CaMOCTOSTENBHO | - 3HaTh (hyHIaMEHTaJIbHBIC
KOMIBIOTEPHBIMH TEXHOJNIO- | BBIOMPAaTh KOMIBIOTEPHBIEC | TONOKEHUS HWH()OPMAaTHKHY,
TUSMH, HeOOXOIMMBIMH TIPH | TIPOTPAMMBI, Haunboree | Ooiee yTIyOIIeHHO
coope, 00paboTKe, aHaNWM3e | ONTHMAJIBHBIC TSI PEIICHNUS | COBPEMEHHBIE IIPOrPaMMBbl
Y Tepenade THAPOOMOIOTH- | 3a/1a4 CBOMX MCCIIEIOBAHUH, | (MAKETHI IO CTaTaHAIHU3Y),
YecKon nH(opMaIuy, | CaMOCTOSTETPHO pPa0OTaTh, | MO3BONAIOIINE CHCTEMATH-
BIIAJIETh CTATUCTHYECKUMH | HCIIONB3Ysl KOMIBIOTEpHBIE | 3UPOBaTh W 00pabdaThIBaTh
makeramMd  (IIporpamMMaMH), | POTpaMMBbl,  aHAJIU3UPO- | Pe3yNIbTaThl THAPOOUOIOTH-
[MO3BOJISIIOIIAMA ~ AHAIM3W- | BAaTh C WX  [IOMOINBIO | YeCKUX MCCIEIOBAHUH
poBaTh pE3YNbTATHI CBOWX | MONyYaeMbIe  Pe3yIbTaTHl,
WCCIIEIOBAHMUA, obpaba- | ymerpb COCTaBIISITh u
THIBaTh WX W XpaHUTh Ha | 00pabaTHIBAThH MaCCHBBI
9JIEKTPOHHBIX  HOCHTENAX, | TAaHHBIX OHMOIOTUYECKIX
MIPEJICTABIIATh JUTS | MCCIIeOBaHUN
myOnWKamuu B CTAThAX,
JOKIIaZax W TIPE3SHTA-IUAX
Ha KOH(epeHIHSIX

1.2 MecTo IMCHMILUIMHBI B CTPYKTYpe 00pa30BaTe1bHON NPOrpaMMbl

Hucummmaa b1.B.OJ[.2.1 «Maremaruyeckue MeTOAbBI B MOPCKUX 3KOJIOTMYECKHX
HCCIIEIOBAaHUAX)» BXOJUT B BAPHATUBHYIO YaCTh 00S3aTENbHBIX AUCHUILINH (MOIYJEH) MOArOTOBKU
KaJpoB BbIcIIed kBanu¢ukanuu bioka 1 ocHOBHON 00pa3oBaTelbHOI MpOTpamMMbl HaNpaBICHUS
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noaroroBku 06.06.01 — buonoruyeckue Hayku, MpeAHA3HAYECHHOU I MOATOTOBKH KaHIUIATOB
OMOJIOTMYECKUX HAayK B paMKax clernuanbHOCTH «[ uapoduonorus» u «Ikojorus». B crpykrype
OOIl mucuunnmHa «MaTreMaTH4ecKue METOJbl B MOPCKHX JKOJIOTHUECKUX HCCICIOBAHUSIX»
cBsizana ¢ gucnumumHamu  B1.B.O.2.2  «'mapoGuonorusi», B1.B.OHA.2.3 «Dkonorus
rugpooronToB», b1.B.JIB.1 «Dxotokcukonorus» /| «DuU3nogoruss U OMOXUMHUS aJanTallHOHHBIX
MIPOIIECCOBY.

[lenpr0 MUCIUIUIMHEI SIBIISICTCS TMOATOTOBKA ACIHPAHTOB K HCCIIEIOBATEILCKON paboTe,
MpUOOpeTeHNe WMH 3HAHWWA, YMEHUH W MPAKTHYECKUX HABBIKOB 10 TNPUMECHCHHIO METOJIOB
CTAaTHCTUYECKOTO aHalIM3a, HEOOXOMUMBIX i S(P(EKTUBHOTO PEIICHUsS KOHKPETHBIX HAYYHBIX
3a7a4d B 00JIACTH SKOJIOTUU MOPCKUX OHOJIOTHUECKUX coodmiecTB. M3ydaercs Ha 3 Kypce 0OydeHuUs.

1.3. Oo0bem AMCHMIIVIMHBI B 3a4Y€THBIX C€IUMHUIAX C¢ YKaz3aHueM KOJHYeCTBa
AKAACEMHUICCKUX WK ACTPOHOMHUYIECCKUX YaCOB M1 BU/10B y‘leﬁHle 3aHSATHIL.

Tabmuma 1.2 — Pacmpenenenne o0bema AMCHUIUIMHBI 1O BuJaMm paboT (ouHas ¢dopma
oOyueHus)

KonTtakTHas paborta, 4 5 § =X _
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> = = o = o= S o | & ~ S ST | 2 8¢
8| 5% E| 25| £5| B§|3 | 2| Sg |5 &8
o| 5| EZ| 28| 8&|2 S5 | 3 el oL
8 =S| %8 o' 3 = & 5 g.
®) g <
l% < O =9 =
= oA
3
3|56 14 10 — 84 — PI'P - 6 -
(108)

CoOTHOIIIEHHE KOJMYECTBA YaCOB CAMOCTOSTEIBLHOM pabOThl acrmpaHTa K o0meMy oobeMy
yacoB coctasisieT: 84/108 (78%)

Tabmuma 1.3 — Pacnpenenenue oObeMa MUCHMIUIMHBI 1O BUAAM paboT (3aouHas (opma
00yJeHHMS)
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T <
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COOTHOIIICHHE KOJUYECTBA YaCOB CAMOCTOSITEIIBHOM pabOThl actimpaHTa K 00memMy o0beMy
yacoB coctapisieT: 94/108 (87%)



2. COAEP)KAHME U CTPYKTYPA YYEFHOM JUCHUTIINHBI
2.1. Conep:xanue yueOHOM TMCUMILIHHBI
CopepxaHue TUCIUTUIMHBI BKITFOYACT CJICIYIONTUE Pa3/Ieibl U TEMBIL:

Beenenne. Ilesm, 3agaum M 00/1aCTH NPUMEHEHMs MATeMaTH4YeCKHX MeTOAOB B
MOPCKHMX 3KO0JOTHYECKHX Mccael0BaHusX. [ e, Korjna U A Kakux 3a7ad cieAayeT NPUMEHSTh
CTaTUCTUYECKUE METOAbl. Mopckas 3KOJIOTUS — KOMIUIEKCHAas HayKa, H3y4darolllas CIIOXHbIE
CUCTEMbl C MHOTOYMCJIEHHBIMU U JAJEKO HE BCErJa YYHUTHIBAEMBIMHU CBA3SIMH. 3aBUCHUMOCTH —
CKOpE€  CTaTUCTHUYECKHU-BEPOSITHOCTHBIE,  uyeM  jgerepmuHupoBanHble  (HEomHo3HauHsl,
HEnocrosuuel, HEBocmpoussogumsel Ha 100%). B mnpupone - HEBO3MOXKHOCTH BBIUJICHEHMS
BIIMSIHUS OJTHOTO M3 (akTOpoB. BiMsiHME KOMIUIEKca BHEIIHUX W BHYTPEHHUX ycinoBuM. [IpuHimn
Oxkama. O6nactu npumeHenust: 1) MHTerpanpHas oneHka MposiBiIeHUS aOMOTHYECKUX (DAaKTOpOB
(TpasveHThl, BKJIAJ] KIIOYEBBIX (PAKTOPOB, MPOCTPAHCTBEHHO-BPEMEHHbIE cpaBHEHMS); 2) OueHka
COCTOSIHUSL U CTPYKTYpbl cooOmiecTB; 3) OlleHKa MHTErpajbHOTO BIIMAHUS (PAKTOPOB Cpenbl Ha
MoKa3zareau OMOThI (OpraHU3Mbl, MOMYIISIIIMK, COOOIIECTBA).

PA3JIEJI 1. OcHoBHbIE CTaTHCTHYECKME TOHATHA M AJrOPUTMBI, padoTra ¢
NepBUYHBIMU JAHHBIMH, PErPeCCHOHHBIN 1 KOPPeISIHMOHHbII aHAJIM3.

Tema 1.1. OcHOBHBIE XapPaKTEePUCTHMKH BapbHPYKIOIIUX JAAHHBIX, 3aKOHBI
pacnpeneeHusi, KPUTEPUH J0CTOBEPHOCTH OLEHOK. [[OHSATHE CTaTUCTUYECKON COBOKYMHOCTH.
BaprsupoBanue mapameTpoB, Bapuallu W BapuaHThl. POpMbI yueTa pe3ylbTaTOB HAOIIOICHHM.
Tounocte u3Mepenuit. CriocoObl TPyNMUPOBKH MEPBUYHBIX JaHHBIX. BapuanuoHHbIE psAabl U HX
OCHOBHbIE XapakTepucTuku. CpaBHeHue JAByX BbIOOpok. Cpennue BenuuuHbl. CpenHss
apudmernyeckasi: mpocrtas U B3BelleHHas. CpeaHue rapMOHHMYECKas, reoMeTpuyeckas. 3aKOHBI
pactpenenenusi. Pacnpenenenne Ilyaccona. HopmambHoe (OMHOMHMHAIBHOE) pacrpeeiieHue
(I'aycca). Ilapamerpsl AMCKpeTHBIX pacmpenenceHuii. [lokaszarenum Bapuanmu, KodQQuueHT
Bapualuy, pasmax Bapuanuu. KosddunueHTsl acMMMETpUM U JKCLEcca KaK KpUTEpHH
HOpMaJIbHOCTH pacnpeneneHusa. Kpurepuil xu-kBaapar. JloBepurenbHbie HHTEpBAIBL. [ucnepcus u
ee cBoiictBa. CpenHEKBaapaTUUecKoe OTKJIOHEeHHe. Menuana, mona, KBaHTUIM. JloBepUTEIbHbIE
UHTEpBAJIbI ISl TEHEPAJIbHON CcpelHel, reHepalbHOW aucrepcuu, Kod(hduireHTa BapUaliu.
YpoBeHp 3HauuMoCTH. CTaTUCTUYECKHME THIOTE3bl M UX MpoBepka. lloHsTHe O Hynb-runorese.
[Tapamerpuueckue kputepun: kpurepuii CtbrogeHTa (t-pacmpeaenenue), kpurepuii @umepa (F-
pacnpenenenue). OneHka pa3HOCTH Mexay KosdduuueHtamu Bapuanuu. Hemapamerpuueckue
kputepuun: X-kputepuii Ban-nep-Bapaena, U-kputepuii Yunkokcona (MaHHa-YUTHU), KpUTepuit
3HAKOB Z U Jp.

Tema 1.2. KoppensinnoHHbIN M perpeccHOHHbINH aHaau3. OyHKINOHAIbHAsA 3aBUCUMOCTh
u xoppensauus. [lapamerpuueckue mokazaTenud CBSI3U: KOIPPHUIIMEHT KOPPEJSAIHMH, KOBapHAallUs,
OIICHKAa PA3HOCTH MEXAY KOdPPHUIMEHTaMU KOPPEIAINH, KO3(h(UIUEHThI JeTePMHUHALINY, OLIEHKA
dopmbl cBsa3u. Hemapamerpuueckue mokazarenu cBs3u: kodhduuueHt xoppensuun Duxnepa,
koahunmeHt xoppensuuu panro (CnmpmeHna), koddduiueHT acconuanui. MHOKeCTBEHHas U
yacTHas koppensauus. [lonstue perpeccun. JIuneiHas perpeccusi: ypaBHeHUe perpeccuu (MoJens),
K03 uIMeHT perpeccur. BelpaBHIBaHNE HIMIIMPUUYECKUX PAJIOB Perpeccuu: rpadudeckuii crnocooO,
cnoco0 CcKoNb3slell cpeaHel, MeTOJ] HaMMEHBIIMX KBaJApaTOoB. MHOKECTBEHHasl JHMHEWHas
perpeccusi. Henuneitnas perpeccus. OneHka JOCTOBEPHOCTH IOKazaTesell perpeccuu. Bwibop
YPaBHEHUS PETPECCUN, UHTEPIIPETALINSA TAPAMETPOB YPABHEHUS.

PA3JIEJI 2. Cpena u 6u0Ta: OlleHKA B3aUMOAECTBHIA.

Tema 2.1. Ananu3 aOuoruveckux ¢akropon. [leficTBUs Haa UCXOJIHBIMU JIaHHBIMU.
[Tonstue o marpunax. IIpeoOpazoBaHne MCXOMHBIX MaHHbIX. Hopmanmuszanus u craHaapTU3aLus.
B3aumuo xoppemupytome Qakropbl. JluHeilHsle koppensuuu Ilupcona mms abUOTHYECKHX
nepemennbix (draftsman plot). Koaddumumentsr cxoacrBa/otnmmuns (bpaii-Kypruc, DBKiIHI0BO
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paccrosHue u Ap.). CocraBieHue matpul cxojcrtBa. Kiactepuszauuss u opauHauus. Meron
I'maBubix KommoHeHT mist abuoTWdeckux mnepeMeHHbIX. [ paguentsl ¢axtopoB. Anamuz MI'K
rpa¢ukoB. OLeHKa BKJIaga BeAyIIHUX (AKTOPOB B CYMMAapHYIO AMcCIepcuio, uHTeprperanus ['K-
oceil. [TonsiTue 0 coOCTBEHHBIX BEKTOPaAX.

Tema 2.2. AHanu3 OMOTHYECKHX NepeMeHHbIX. J[elicTBUS HaJl UCXOIHBIMHU JIaHHBIMHU.
Bunst  Omotmueckux — marpun.  Tpanchopmanmsa.  Knacrepmsamms wu  MDS-opaunarus.
NHurepnperanus mepsl crpecca, nuarpamma llenapna. TectupoBanue paznuuuii MeXAy IBYMs U
6onee rpynnamu ctanuuid. [lonsitue 06 ogHo- u 1ByxypoBHeBoM TecTax (ANOSIM-tect). [Tonsitue
0 METOJIe CllydyallHbIX NepecTaHOBOK. CBsI3b MEXIY pe3yibTaTaMU KJIACTEpU3ALUU U OpAWHALUU
IIPU U3Y4EHUH CTPYKTYpPbI COOOIECTBA.

PA3JIEJI 3. OueHka cOCTOSIHUSI OMOTHI.

Tema 3.1. Ouenka cocTosinisi OMOTHI B MOJIEBbIX U J1a00paTOPHBIX ycaoBuaX. OleHKa
BKJIaJia OT/AEIBHBIX BUJIOB B CXOJCTBO M pa3iuuus Mexay rnpodamu. [loHsTHE 00 MHANKAIIMOHHBIX
M JUCKpUMHHATOpHBIX BHaax. Mx ompenenenne (SIMPER-tect). Pacduer ko3¢d. panrosoit
koppemsiiin - Criupmena  (pmax).  [{uknuyHOCTh  (CE30HHOCTH) HW CEpUHHOCTH  (TpajMeHT
3arpsi3HeHus1) u3MeHeHus cTpykrypbl 6uoTel (RELATE-Tect). MI3meHeHne ypoBHS BapuadbeabHOCTH
B CTPECCOBBIX ycIoBUsAX. HTepripeTanys pe3yabTaToB.

Tema 3.2. AHaiu3 CBSI3M MeXKIY CTPYKTYpoOHl coo0mecTBa HW a0HMOTHYECKHUMH
¢paxropamu. CpaBaenne BMO-ABUO wmatpun. Cyre BIO-ENV meroma. Pacuer HambGosbmiero
k03(. Criupmena (pmax). Onpenenenue Habopa BeAymux abuotndeckux Gaxropos. [lomarossnii u
0000menHpt Meroa. Munekc mHoromepHoit nucnepcun (MMJI). AHann3 npocTpaHCTBEHHO-
BpeMeHHBIX TpeHnoB Ha MDS-rpadukax. TectupoBanme mocroBepHoctH TpeHI0B (ANOSIM-
TECT).

PA3JIEJI 4. Ouenka 6mopazHoodpa3us.

Tema 4.1. MeToabl KOJIMYECTBEHHOI OlleHKH pa3HooOpa3us. PasHooOpa3ue Kak OTKIMK
cooOIIIecTBa Ha BHEIIHUE BO3/IEHCTBHS. Biusaue npupoaHsix GakTopoB (Temmeparypa, CTpyKTypa
cybcTpaTa, coaep:kaHre OMOTEHOB U JIp.), TEXHOTCHHOTO 3arps3HEHUs, OPraHUIeCcKoe 00oTaIieHne
JOHHBIX T'pYHTOB. Mepbl OuopasnooOpaszusi. ['eomerpuueckue kiaccel ocoOeit u BunoB. Kpusbie
noMuHUpoBaHUsA-pazHooOpasus. ABC-meron, craructuka Bapsuka (W). KpuBbie HakoruieHHs
BuoB. OlleHKa 0KMIaeMOro BHIOBOro OorarctBa. Metoj paspexenus Xynoepra (rarefaction).
[Mousite 06 sctumaropax (Chao-1,2, Jackknife, boot-strap, Sco u mp.). CpaBHUTEIbHAS OLICHKA
TOYHOCTH 3CTUMATOPOB.

Tema 4.2. OueHKa TAKCOHOMHUYECKOro pa3sHooOpa3usi. [loHsTHE O TaKCOHOMHYECKOM
paszHooOpa3uu. Knagorpammel. Wepapxuueckas  CTpyKTypa  cooOlIecTBa.  YPOBHH
arrperupoBaHHOCTH, TIOCTPOCHHE arperaliMoHHbIX  MaTpull. HWHAEKChl TaKCOHOMHYECKOM
ornuuutenbHocTd (AVTD u VarTD). Cpenneoxkunaemslii ypoBeHb pazHooOpasus. [lonstue o
MOJIU- U OJUTOBUIOBBIX TAKCOHOMHYECKHX BETBSIX Hepapxuyeckoro npesa. Iloctpoenue TaxD-
BOPOHOK W  OMBapMaHTHBIX  DIJUIMICOB.  ODKOJOTHYECKass  HMHTEpHpeTalnus  HUHICKCOB
TaKCOHOMHYECKOTO Pa3HOOOpa3us.

2.2 CTpykTypa y4eOHOMH TUCHHMILINHBI

Tabnuua 2.1 — CtpykTypa yueOHO# qucuuiuinHbl (04Has hopMa 00ydeHwHs)

Hazanus KomuuecTBo yacoB
COJZIep>KaTeIbHbIX
paslIenoB 1 TeM y4eOHOu O6bem B TOM 4YHCIIE
JAUCHMILIMHBI B yacax JIEKLIU U MPaKT. J1a0. HWH]I. CP
1 2 3 4 5 6 7




Bgenenne. Llenu, 3anaun u
o0nacTu mpuMeHeHHst
MaTEMAaTHYECKUX METOIOB B
MOPCKHUX 3KOJIOTHYECKUX

HCCICOAOBAHUAX

Pa3nen 1. OcHOBHBIE CTATHCTHYECKHE MMOHATHSA U

aJropuT™MBbl, paboTa

C IEPBUYHBIMH JaHHBIMH,

PerpeccCHOHHBINA U KOPPeJISIHNOHHbII aHATH3.
Tema 1.1. OcHoBHEIE
XapaKTEePUCTHKA  BapbUpy-
IOUIMX TEpPEMEHHBIX, 3aKOHBI 14 2 2 - - 10
pacnpeneneHus, — KpUTEPHH
JIOCTOBEPHOCTH OIICHOK
Tema 1.2. Koppensiiinon-
HBIM U perpecCHOHHBIN 14 2 2 - - 10
aHaJN3.
Pa3znen 2. Cpena u 6uoTa: olleHKa B3auMoAelicTBUIA
Tema 2.1. Anamu3 12 9 i i i 10
abruornieckux (HaKkTopoB.
Tema 2.2 Anams 12 2 i i i 10
OHMOTHYECKUX TIEPEMCHHBIX.
Pa3zaen 3. OueHka cocTosiHusi OUOTHI
Tema 3.1. Ouenka
COCTOSIHUSI OMOTHI B 12 ) 5 i i 10
MOJIEBBIX U TA00PATOPHBIX
YCIIOBUSIX.
Tema 3.2. Ananmu3 cBs3u
MEXY CTPYKTypoH 12 2 ) ) ) 10
coobmiectBa ¥ abUOTH-
YECKUMHU (PaKTOpaMH.
Pa3zaen 4. Ouenka 6mopazHooopa3us
Tema 4.1. Meroapt
KOITMYECTBECHHONW  OICHKH 16 2 2 - - 12
pa3HooOpasus.
Tema 4.2. Orenka
TaKCOHOMHYECKOTO 14 2 2 - - 10
pa3HooOpasus.
Bcero yacos 108
3 3E) 14 10 84
Tabnuna 2.2 — CtpykTypa yueOHOU TUCHUILTUHBI (3a04Has Gpopma oOyueHus)
HasBanus KonunuectBo yacos
COJIepIKATEIbHBIX
pasierioB  TeM y4eOHOI O0bem B TOM YHCJIe
AUCIUILINHBL B yacax JIEKIAH MIPAKT. n1a0. WHJ. CP
1 2 3 4 5 6 7

Beenenue. Llenu, 3amaun u 2 - - - - 2

obnactu MMPUMCHCHU L
MATEMATHYCCKUX MCTO 0B B
MOPCKHX SKOJIOIr'MYCCKUX
HCCICOAOBAHUAX

Pasnea 1. OcHOBHBIE cTATHCTHYECKHE NOHATHSA U

perpecCHOHHBIN U KOpPpeJIsIiNOHHbII aHATH3.

aJropuTMbl, padoTa ¢ NEPBUYHBIMU TAHHBIMH,
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Hazpanus KonunuecTBo yacoB
coJiepKaTeIbHbBIX
paszienoB U TeM y4eOHOi O0bem B TOM YHCJIE
AUCHUILIMHBI B yacax JIEKIIU U MPaKT. 11a0. HWH]I. CP
1 2 3 4 5 6 7
Baenenue. Lenum, 3amaun u 2 - - - - 2
o0nacTu nmpuMeHeHHs
MaTeMaTH4YE€CKHUX METOI0B B
MOPCKHX 9KOJIOTHYECKUX
HCCIIEIOBAHMSIX
Tema 1.1. OcHoBHEIE
XapaKTEPUCTHKN
BapBUPYIOIIUX IIEPEMEHHBIX, 16 2 5 ) ) 12
32KOHBI pacripenieiieHus,
KpUTEPHH JIOCTOBEPHOCTH
OIICHOK
Tema 1.2.
Koppensaunonnstit u 12 2 - - - 12
PErpECCUOHHBIN aHAJIN3.
Pa3znen 2. Cpena u 6moTa: oneHKa B3auMoeicTBUIA
Tema 2.1. Aramu3 12 ) i i i 12
abruornieckux (HaKkTopoB.
Tema 2.2. Ananmms 12 ) i i i 12
OHMOTHYECKUX TNIEPEMCHHBIX.
Pa3nen 3. Ouenka cocTossHUs OHOTHI
Tema 3.1. Ouenka
COCTOSIHHSI OMOTHI B 12 ) 5 i i 10
MOJIEBBIX U TA00PATOPHBIX
YCIIOBUSIX.
Tema 3.2. Ananmu3 cBs3u
MEXY CTPYKTypoH 10 ) ) ) ) 10
coobmectBa ©  abMOTH-
YECKUMHU (PaKTOpaMH.
Pa3znen 4. Ouenka 6mopazHooopa3us
Tema 4.1. Meroapt
KOITMYECTBECHHONW  OICHKH 16 2 2 - - 12
pa3HooOpasus.
Tema 4.2. Onenka
TaKCOHOMHYECKOT O 14 2 - - - 12
pazHo00pa3usl.
Bcero uacos 108 8 6 94
2.3 Pacnipenesienne KOHTAKTHOI padoThI
Tabnuua 2.3 — Jlekiuu, ux coaep:xanue 1 00beM B yacax (ouHast popma 00ydeHus)
e | as Obwem, 1 Cemectp
QE) § QE) E HaumeHnoBaHue TEMBI.
é s é 2 CozaepxaHue JeKLIH.
T.1.1 | JL1 |[OcHOBHBIE XapaKTEPUCTUKH BapbUPYIOLIMX IEPEMEHHBIX, 2 5
3aKOHBI paclpeesieH s, KPUTEPUH IOCTOBEPHOCTH OLIEHOK
T.1.2 | JL.2 |KoppensiuuoHHbII U perpecCHOHHbII aHAIN3 2 5
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Obbem, 1 Cem
o o = i <P
029 E 029 § HaumMeHnoBanue TeMbl.
o o -
=& |20 ConeprxaHue JIeKIuH.
T.21 | JL3 | Ananu3 abuoTHueckux (GpakTopoB. 2 5
T.22 | JL4 | AHanu3 OHOTHYECKHX MEPEMEHHBIX. 2 5
T.32 | JIL5 |Ananu3 cCBs3M MEKAYy CTPYKTYpOH coolmiectBa U 2 6
abuoTHYeCKUMH (PaKTOpaMH.
T.4.1 | JL.6 |Meromsl KOTMYESCTBEHHOMN OIECHKH Pa3HOOOpa3Hs. 2 6
T.4.2 | JL7 |Or1eHka TAKCOHOMUYECKOTO Pa3HOOOpa3usl. 2 6
OO0 uii JJeKINOHHBIH 00hLeM M CIUIIIHHEI 14 5,6

Tabmuma 2.4 — Jlekuuu, uX cosepkanue 1 00beM B yacax (3aouHas popma oOyueHus)

OG6beM, 1 Cemectp
gz & £ HaumMeHnoBanue TeMbI.
235 |3 % CopeprxaHue JEKITIH.
T E | T8
T.1.1 | JL1 |OcHOBHBIE XapaKTEPUCTUKH BaPbUPYIOIINX TEPEMEHHBIX, 2 5
3aKOHBI PaCIIpe/IeIeH s, KPUTEPUH JIOCTOBEPHOCTH OIICHOK
T.1.2 | JL.2 |KoppensaluoHHBII 1 PErpeCCHOHHBIN aHAIN3. 2 5
T.4.1 | JL3 |Meroabl KOJTHYECTBEHHON OLIEHKH Pa3HOOOpa3usl. 2 6
T.4.2 | JL4 |Or1eHKa TAKCOHOMUYIECKOTO Pa3HOOOPa3Hsl. 2 6
OO0 Uil JIeKIMOHHBIH 00beM M CUMIIIUHBI 8 5,6
Tabmuma 2.5 — TlpakTudeckue 3aHATHS, UX COACP)KaHUE U 00beM B yacax (ouHas popma
oOyueHus)
e g 3 y
s S s & CopneprkaHue 3aHATHN
S S =
& <
= T8 O6beM CemecTtp
1 2 3 4 5
T1.1 ITP-1 | OcHOBHBIE  XapaKTEPUCTUKU  BapbHPYIOLIUX 2 5
NIEPEMEHHBIX, 3aKOHBI pacripeeneHus,
KPUTEPUU JIOCTOBEPHOCTH OLIEHOK
T1.2 [TP-2 | KoppenssunoHHbIN 1 perpecCUOHHBIN aHaIN3 2 5
T3.1 I1P-3 |OueHka cocTosiHUST OWOTBHI B TOJIEBBIX U 2 5
71a00PATOPHBIX YCIOBHUSAX
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T4.1 [1P-4 | MeToapl KOMMYECTBEHHOM OIICHKH 2 6
pa3HooOpa3us

T4.2 TTP-5 | OreHka TAKCOHOMUYECKOT'O Pa3HOO0pa3usl. 2 6
Bcero 4acoB nmo qucIUIIMHE 10 5,6

Tabmuna 2.6 — [IpakTrueckue 3aHATHS, UX COIEpKaHUE U 00beM B yacax (3ao4Has popma

oOy4eHus)
g 5 £ N
s 5 s B CopepxaHue 3aHATUI
z & 2 2
© O06nem Cemectp
1 2 3 4 5
T1.1 ITP-1 | OcHOBHBIE  XapaKTEPUCTUKU  BapbHPYIOIINX 2 5
TIePEMEHHBIX, 3aKOHBI pacrpe/ielieHusI,
KPHUTEPUH JIOCTOBEPHOCTH OIICHOK
T3.1 TIP-2 | Omenka coCTOSIHMS OWOTBI B MOJIEBBIX U 2 5
71a00paTOPHBIX YCIOBUSIX
T4.1 TIP-3 | MeToapl KOJIMYECTBEHHOMN OIIEHKHU 2 6
pazHooOpa3us
Bcero yacoB o aucuumnnHe 6 5,6

2.4 PacnpenesieHue cCaMOCTOSITEIbHOWH padoThl ACMUPAHTOB

Pacrnipenienenne caMocTOSITENEHOM pabOThl ACIUPAHTOB OYHOM M 3a04HOM opM 00ydeHus

OTpakeHO B Tabnuiie 2.7 1 2.8 COOTBETCTBEHHO.

Tabnuma 2.7 — Pacrnpenenenrne caMOCTOSTEIbHOM paboThl acupanTa (ouHas opma

00y4eHHMS)

Bun pabot Hroro
M3yueHre TeopeTHYECKOro MaTepraa 1o JUCIUILIHHE 28
IToaroToBka K MPaKTUYCCKUM 3aHATHAM 10
PaboTta Haja uHAMBUAYa bHBIM 3a1aHieM (PT'P) 30
[ToaroToBKa K MPOMEXKYTOYHOM aTTECTAIIUH 110 TUCIIUTLIIHE 16
(3auer)

Hroro 84

Tabnuua 2.8 — PacnpezneneHne caMoCTOsATeNbHON pabOThl acivpaHTa (3a04Has opma

oOyueHus)

Bun pabot Hroro
V3yueHne TeopeTuyeckoro MaTepuaa 1o AUCIHUIUIMHE 42
[ToaroToBKa K MPAKTUYECKUM 3aHSATHUSIM 6
PaGora Haj uHauBHyanbHBIM 3a1anueM (PI'P) 30
[ToaroToBka K MPOMEKYTOYHOU aTTECTALMU IO TUCIIUIUIUHE 16

(3ayer)
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Hrtoro | 94

3. HEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEHEHUS IS
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIINUXCS IO JACHUILJIMHE

Tabnuma 3.1 — [lepedeHb BOIIPOCOB ¥ 3aIaHUH ISl BUJOB KOHTPOJIS

HaumeHnoBanue BUaa KOHTPOJISI U TEMBI Ilepeuenb BOIIPOCOB M 3a/1a4
BxonHo# xorTpOoIh. [IpoBoauTcs Ha 1-2 1. ®opmbl yuera pe3ysnbTaToB HAOIIOICHUH.
HE/IesIX B BUJIE OIIpoca B YCTHOM (opme. 2. BapuanmoHHbIe psAIbl B UX OCHOBHBIC
Texymuit koHTpOJIb. [IpOoBOAUTCA KaXKIbIE 2 XapaKTEPUCTUKHU.

Henenu B (oopMe YCTHOTO Ompoca 1o 3. 3aKoHBI pacrpeaeeHus.

MIPOMICHHOMY MaTepHaiy. 4. lucnepcus u ee CBONCTBA.
5.YpoBeHnb 3HaunMocTu. [loHsATHE O HYIIB-
TUIIOTE3E.

6. [TapameTpudeckre KpUTEpuu: KpUTEpUi
CrprozieHTa (t-pacrpeenenue), KpuTepui
Ouiepa (F-pacnipenenenue).

7. Hemapamerpuuecknue Kputepuu: X-
kpurepuil Ban-ngep-Bapaena.

8. Ilonstue o matpunax. Hopmanuzamus u
CTaHJApTU3AIMS UCXOHBIX JIAHHBIX.

9. CocTaBieHne MaTPHUIl CXOJICTBA, KO3(.
CXOJICTBA.

10. Knacrepuzanus u opauHanusl.

11. Cyrb merona I'K, unrepnperanusa ['K-oceii.
12. Buabl OMOTHYECKUX MATPHIIL.

13. UuaTepnperanms Mmepsl ctpecca mpu MDS-
aHaJuse.

14. CBs3b MEXIY pe3yabTartamu
KJIACTepU3alUd U OPAWHALMU TMPU U3Y4ECHUU
CTPYKTYpPBI cOOOIIIeCTBa.

15. TIlomartme 00  UHIAUMKAIMOHHBIX U
JTUCKPUMHHATOPHBIX BUJIAX.

16. Pacuet ko3¢-Ta paHTOBOM KOPPEISIIT
Crnupmena (pmax), Asst 4ero OH MpuMeHsieTcs?
17. Cyts BIO-ENV wmetona.

18 'eomeTpuyeckue Kinaccol ocodeil u BUAOB.
19. KpuBble TOMHUHUPOBAHUA-Pa3HOOOpa3Hs,
ABC-meTto.

20. OreHKa 0)XHIAEMOT0 BHIOBOTO OOTaTCTBA.
21. Ilonsatue 06 acTUMATOPAX.

22. lloHsATHE O TAKCOHOMHUYECKOM
pa3zHooOpa3uu. MHIeKChl TAKCOHOMHYECKOH
oriuuntensHocT (AVTD u VarTD).

23 IloHATHE O TOJIU- ¥ OJIMTOBUAOBBIX BETBAX
TaKCOHOMMYECKOTO JIPEBA.

24. Dxoyoruyeckass MHTEpIpETAIs UHICKCOB
TaKCOHOMHYECKOTO pa3HOOOpa3usl.
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4. ®OH/JI OLIEHOYHBIX CPEJCTB ISl IPOBEJEHUS IPOMEKYTOYHOI
ATTECTALMU OBYYAIOIUXCS IO JUCLHUIIIAHE

Matpunia ¢GopMUpPOBaHUS KOMIETCHIMA W IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
JTUCIHUILTAHBL, IO TEMaM WM BUJaM paboT IpeacTaBieHa B Tabnwuie 4.1.

Tabmuua 4.1 — MaTpuna ¢popMupoBaHus KOMITETCHIIUH

Kommerennmu u mmgpsr
TUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHUSA W CHUIIIMHBL
YK-1 YK-2 YK-3 OIIK-1 MK-1 MK-2 MK-3
1 3 4 5 6 8 9 10
JL1 3(YK-1) | 3 (YK-2) 3(OIIK1)
J1.2 Y (YK-1) | 3 (YK-2) | 3(YK-3) | B(OIIK-1)
JL.3 V(YK-2) | 3(YK-3) | B(OIIK-1) | 3(ITIK-1) | 3(IIK-2)
1. 4-5 3(YK-2) | 3(VK-3) | Y (OIIK-1) | 3(IIK-1) | 3(IIK-2)
JL. 6-7 3 (VK-3) 3(IK-1) | 3(TK-2)
I13.1-I1.3.2 | B (VK1) 3(YK-3) | Y(OIIK-1) |V (TIK-1)
11.3.3-4 B (YK1) 3(YK-3) | 3(OIK-1) Y (IIK-2) | B(IIK-3)
11.3.5 B (VK1) 3(YK-3) | 3(OIK-1) Y (IIK-2) | B(IIK-3)

Tab6numa 4.2 — [Nacropt GoHIa OIIEHOYHBIX CPEACTB O TUCITUTIIIUHE

Ne n/n
Kontponupyemsie HanmenoBan
paszens! JUCHUIIIHHEL . i ue
(pe3yIbTaThI 10 Kon xoHTpONnupyemoii KoMIeTeHuy (MiIn e€ 9acTH) OLEHOUHOrO
pasznenam) cpezncTBa
1. JL1 3(YK-1), 3(YK-2), 3(OIIK-1)
2. J.2 Y(VK-1), 3(YK-2)
3. JL.3 Y(VK-2), 3(YK-3), 3(IIK-1), 3(ITK-2)
4. JI. 4-5 3(YK-2),3(YK-3), Y(OIIK-1),3(IIK-2) Jauer
5. J1. 6-7 Y(YK2), 3(YK3), V(OIIK1),3(I1K1), 3(ITIK2)
1. I13-1 B(YK1), 3(YK3), ¥(OIIK1), Y(IIK1)
2. 113-2-3 B(YK1), 3(YK3), Y(OIIK1), Y(IIK1)
3. [13-4-5 B(YK1), 3(YK3), 3(OI1K1), Y(IIK2),B(IIK3)

Tabnuma 4.3 — Tabnuna coOTBETCTBUS PE3YyIbTATOB KOHTPOJISI 3HAHUN TI0 Pa3HBIM IIIKallaM
Y KPUTEPUU OLICHUBAHUS

OrteHka 1o
Cymma HaLIMOHAIBHOM ILIKaJe
6aIoB MO YpoBeHb
OreHka
100- Kpurepun onieHuBaHus KOMITETEHTHOCT
. | ECTS I 3a4era
OaJUTLHOM " TS
LIKaJIE JK3aMeHa,
KII (KP),
MPAKTHKA
OTJINYHO - BBIMOJIHEHBI BCe TPeOOBaHMS-
KOMITETEHIMH, 4 MMEHHO: TEOPETHUYECKOE Bricoknit
90 - 100 A THH, P . OTJINYHO
COZIEpXKAHUE Kypca OCBOCHO MOJHOCThHIO, (TBOpUECKHIA)
HEOOXOJMMBIE  MPAKTUYECKHE  HABBIKU
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paGoTBl ¢  OCBOCHHBIM  MaTepHAIIOM
c(OpMHPOBaHBI, BCE MPETYCMOTPCHHBIC
mporpamMmoii oOydeHus ydcOHBIC 3aTaHUs
BBITIOIHEHBI KAYeCTBCHHO W  OICHCHO
BBICOKAM, ONU3KAM K MAaKCHMAaJIEHOMY
YHUCIIOM 0AaJUIOB.

82-89

OueHb  XOpPOWIO -  TEOPETHYECKOE
COJIep)KaHUEe Kypca OCBOCHO MONHOCTHIO,
HEOOXOAUMBIE  MPAKTUYECKHE  HABBIKA
paboTBl C OCBOEHHBIM MaTepUajoM B
OCHOBHOM  C()OPMHUPOBAHBI, BBITOITHEHBI
BCE  MPEAYCMOTPEHHBIE  MPOrPaMMOi
o0y4YeHHsT y4eOHBIC 3alaHMs, KadeCTBO
BBIMTOJIHEHHST ~ OONBIIMHCTBA M3  HHX
OIICHCHO YHCIIOM OaijoB, OIH3KHM K
MaKCHMaJIbHOMY

74-81

Xopomo - TeopeTH4ecKoe COfepKaHue
Kypca OCBOEHO IIOJHOCTBIO, HEKOTOpbIE
OpPaKTHYECKHEe  HABBIKM  paboOTBl €
OCBOEHHBIM MaTepHajoM COOPMHUPOBAHBI
HEJJOCTATOYHO, BCE IPEAYCMOTPEHHbIE
nporpamMMoii 00ydeHusi yueOHbIe 3allaHus
BBITIOJTHEHBI, KAYECTBO BBIMOJHCHHUSI HH
OJIHOTO W3 HUX HE OI[EHEHO MUHUMAJIBHBIM
YUCIOM  OajioB,  HEKOTOpbIE  BHJIBI
3aJ]aHUi BBIMOJHEHBI C ONTHOKAMHU

JlocTaTouHbIi

XOpOLIIO

64-73

YI0BJIETBOPUTEIBHO - TEOPETHUCCKOES
CoZiep)kaHue Kypca OCBOCHO YaCTUYHO, HO
npoOensl  HE  HOCAT — CYLIECTBEHHOT'O
XapakTepa, HEOOXOIUMBIC NPAaKTHYECKHE
HaBBIKU paboTEhI c OCBOEHHBIM
MaTepransoM B OCHOBHOM C()OPMHUPOBAHEI,
0OJBLINHCTBO IpeNyCMOTPEHHBIX
porpamMMoii 00y4eHust

y4eOHBIX 3aJJaHU{ BBIIOJIHEHO, HEKOTOpPhIE
13 BBHIIOJHEHHBIX 3aJaHUl, comepxar
OIITHOKH

60-63

JocTaTouHo (mocpecTBEeHHO) -
TEOPETHYECKOe cojiep)kaHue Kypca
OCBOEHO YaCTHYHO, HEKOTOpbIE
MPaKTHYECKUE  HABBIKK  PabOTBHl  HE
copMHUpOBaHBI, MHOTHE
MPEAYCMOTPEHHBIE TPOTPaMMOil 00yIeHUS
yueOHbIE 3aJaHUS HE BBIOJTHEHBI, JTHOO
Ka4eCTBO BBIMOTHEHHSI HEKOTOPBIX M3 HUX
OIIEHEHO YHCJIOM 0ajaoB, OJIM3KMM K
MUHUMAJIbHOMY

Cpenumii

YIIOBJIETBO
pUTEITHHO

3a4YTCHO

35-59

FX

Yc/I0BHO  HeyIOBJIETBOPHTEJBHO -
TEOPETHYECKOE cozlepKaHue Kypca
OCBOCHO YaCTHYHO, HEOoOXOANMBIE
NPaKTHYeCKUe  HaBBIKM  pabOTBI  HE
c(OpMHUPOBaAHEL, OOIBIITMHCTBO
NPEyCMOTPEHHBIX MPOrpaMMOi
o0ydeHHss ~ y4eOHBIX  3aJaHHH  He
BEITIOJTHEHO, oo Ka4ecTBO ux
BBHITIOJTHEHHUSI OLIGHEHO YHCIIOM OaJlIoB,
OMM3KMM K  MHHUMAaJIbHOMY;  TIpH
JIOTIOJTHUTEIIEHOM CaMOCTOSATEIHHOM
pabore Hax MaTepHajIoM Kypca BOSMOXKHO
MOBBIIIEHHE ~ Ka4yecTBA  BBINOJIHEHUS
yueOHBIX 3aJaHnN

Huzxkuit

HE
YIIOBIIETBO
pUTEITBHO

HEC 3a4TCHO
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BBITIOJTHCHHBIE y4aeOHbIe 3aJaHus
1-34 F cozepxKar rpyobIe OIINOKH,
JIOTIOJTHUTENBHAS CaMOCTOSATEIbHAS

Be3yci0BHO HeyI0BJIeTBOPUTEIbHO -
TEOPEeTHYECKOE COJep)KaHHe Kypca He
OCBOCHO, HCO6XOI[I/IMBIG MPAKTUYCCKUC
HaBBIKM paboTHl He CHOpMHPOBAHBI, BCE

paboTa Ham MaTepualoM Kypca He
MPUBENET K KaKOMY-THOO 3HAYUMOMY
MOBBIIIIEHHIO ~ KAa4eCTBa  BBIMIOJIHEHUS
yueOHBIX 3aJ]aHuH

5. TEPEYEHb OCHOBHOMH HM [JONOJHHUTEJIBHON JINTEPATYPBI,

HEOBXOJIUMOI JIJIsI OCBOEHUA JUCHUILJIAHBI

-

OcHoBHas JiuTepaTypa

Jlakun I'.®. buomerpust — M.: Boiciias mkona, 1980. — 280 c.

[Tnoxunckuit H.A. Anroputmsl 6momerpun. - M: M3a-sBo MI'Y.- 1980.- 150 c.

AiiBazsn C.A., EnwokoB MN.C., Memankun JI.JI. Ilpuxknagnas craructuka. CrnpaBodHOE
n3ganve.— M.: ®uHaHce 1 craTucThka, 1983. — 455 c.

ITmoxunckuiit H.A. MaremaTtnueckie Meronsl B Onosornu. YueOHO-Metron. IlocoOume mis
cTyleHToB.- M.: U3n-Bo MI'Y, 1978. - 265c.

[Tapuesckas JI.C. CraTtuctuka mis paguoskonoros.- K.: Haykosa gymka, 1969.- 114 c.

JononHuTebHAS TUTEPATypa

I'pomeiko I'.A. Craructuka. [Tocobue aiis crynentos.- M.: Mza-Bo MI'Y, 1981.- 408c
Bopoeukos B.b. Statistica. MckycctBo aHanmuza maHHBIX Ha kKommbiorepe.- CII6: ITutep,
2003.- 688c.

Statistica for Windows (Computer Program Manual). — Tulsa, OK: StatSoft Inc., 2300 East
14" Str., Tulsa, OK 74104, 1999. — 184 p. - Web: Http://www.statsoft.com

Clarke K. R., Warwick R.. M. Change in marine communities: an approach to statistical
analysis and interpretation, 2" edition. — PRIMER-E: Plymouth, 2001. — 154 p.

Clarke K.R., Gorley R.N. PRIMER Ver. 5: User Manual / Tutorial. PRIMER-E: Plymouth,
2001. - 92 p.

6. MEPEYEHb PECYPCOB HUH®OPMAIIMOHHO-KOMMYHUKAIIMOHHOM

CETH «<MHTEPHET», HEOBXOJIUMBIX /IJIsA OCBOEHUA JUCLHUITJINHBI

Tabmuma 6.1 — Omnucanue WHGOPMAIMOHHBIX PECYPCOB HEOOXOAMMBIX JUIsI OCBOCHUS

JUCIUTUTAHBI
Ne Anpec caiiTa U ero onucaHue IlepeueHb MaTepUaIOB MPEACTABICHHBIX Ha caiiTe
1. http://statanaliz.info/teoriya-i-praktika | I[IpencraBnena crnpaBouHas uHpOpPMALHS IO

IIAPOKOMY CIHEKTPY BOIIPOCOB: IO MCTOHaM,
OIIPCHACIICHUAM, NMPaKTUYICCKUM aJropuTMam
CTaTUCTHYCCKOTO aHajim3a, yqe6Ho-
METOINYCCKHUC MaTepuaibl HJIA CTYACHTOB,
CIIpaBOYHBIC JaHHBIC 110 pa3H006p8.3HBIM
HaIllpaBJICHUAM MaTeMaTUYECKON CTaTUCTUKH.

https://www.conted.ox.ac.uk/courses [IpuBeneHbl CCHUIKM Ha pa3JIM4HbIe KypChl IO
aHaJIM3y JaHHBIX B OKOJIOTHMH (CTaTHUCTUKA IS

9KOJIOTOB 1 TIOJICBBIX OMOJIOTOB)
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3. http://dic.academic.ru/dic.nsf/ecolog Okojoruyeckas  CTaTHUCTHKA, B pasjele
IPEICTABICHBI TIOHSATHSA, MIPUEMBI,
MaTeMaTHIeCKUe METO/IBI u MOJICTIH,
npelHa3HAaYeHHbIE JUIsI OpraHm3anmu, cOopa,
CTaHJapTH3AIUU, CUCTEMATH3a-IIMU U 00pabOTKU
CTAaTHCTUYECKUX JIAHHBIX, TIOJNYYCHHBIX B XOJE
UCCIICJIO-BAaHUNA.  DKOJIOTUYECKAsh  CTATUCTHKA
MO3BOJISIET y100HO IIPEJICTaBIISITS,
UHTEPIPETHPOBATH U TIOJIYYaTh TCOPETH-YECKUE U
IPAKTHYECKNEC BBIBOJIBI.

4. http://gendocs.ru Ha caiite mpeacTaBieH IMIUPOKUH  CIEKTP
BOIPOCOB M IPHUMEPOB M0 MPAKTHYEC-KOMY
NPUMEHEHHIO aJTOPUTMOB  CTaTaHajimM3a st
pelieHnsT SKOHOMHYEC-KAX W TIp. 3a1ad B Cpejie

MS Excel
5. http://www.freebookezz.com/statistical- [Crareit  u  MeTOmMUYECKHE  PYKOBOJACTBA  IIO
analysis-of-ecological-diversity/ NPUMEHEHHIO aITOPUTMOB CTaTaHAIN3a ISl OLICHKU

OHOJIOTUYECKOTO pa3HOOOpasHsl

7. IEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOTHMM, MCIOJb3YEMBIX
IPU OCYHWECTBJIEHUU OBPA30OBATEJIBHOT'O ITPOLECCA 11O AUCHUIIJIMHE

B X0J€ pfain3allvi AUCHUILIMHBI NPEANOIaractCsa aKTHBHOC HCIIOJIB30BAHHE Pa3JIMYHBIX
BUIOB u (HOopM TpoBedeHUsT Yy4eOHBIX 3aHATHH. BbpIOOp o00pa3oBaTenbHBIX TEXHOJOTHUMA
oTpeNeNnsieTcs 0COOCHHOCTSIMH Ka)I0TO M3 pa3zesioB.

Ilepeyenb MHGOPMANHOHHBIX TEXHOJIOTHA:

1. TIporpammuoe obecrnieucaune Microsoft Word,;

2. TIporpammuoe obecrieuenue Microsoft Excel;

3. TIporpammuoe obecnieuenue Microsoft Power Point.

8. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOINMOM
AJIS1 OCYIMECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLECCA 11O JMCIUIIVIMHE

IlepeyeHr W KpaTkash XapaKTePUCTUKA JaOOPATOPHOTO OOOPYIOBaHUS JUIsl MPOBEIACHUS
JICKIIMWA U MPAKTUYECKUX 3aHITHH.

Peanuzanuss  yuebHoit  mucuumiuHel  «MaTemMaTH4YecKHe MeTOAbI B MOPCKHUX
IKOJIOTHYECKUX MCCIIeI0BAHUSIX» TpeOyeT:
- HaJTM4Ke JICKIIMOHHOMN ayIUTOPHH;
- KOMHATBI JIJIS1 CAMOCTOSITEILHON pabOThl aCIMPAHTOB, OCHAIICHHONH KOMIIBIOTEPAaMHU C BBIXOJOM B
WHTEPHET;
- 000pynoBaHue — A0CKa, MEII, CTOJIbI, CTYIIbS;
- TEXHUYECKHE CPE/ICTBA OOyUeHUs: MyIbTUMEAUNHOE 000pyIOBaHHE.
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