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O6opoTHasi cTOpoHa TUTYJAbHOrO Jucta PITY /I

|. PaGouasn mporpaMmMa nepecMoTpeHa Ha 3acelaHnu Kadeapsol.
IIpoTokom oT« » 201 1. Ne

3aBenyrommii (ast) kadempoit

(mozmucs) (M1.0. damus)

I1. PaGouas nporpaMma nepecMoTpeHa Ha 3acelaHUH Kadeapbl:
[IpoTokon oT« » 201 r. Ne

3aBenyrommii (ast) kadempoit

(moamnuce) (M.0. damunus)



AHHOTAIUA

Kypc «KoMmbroTepHble TEXHOJIOTHMH U CTAaTUCTUYECKHE METOJbI B AKOJOTHU U
MIPUPOJIONIOIB30BAHUNY MIPEHA3HAYEH JIJIsl CTYJIEHTOB 0 HAMPABJICHUIO MOJATOTOBKH
05.04.06 DOxonorvsi ¥ NPUPOJONOIB30BaHUE, «IKOJOrHYecKass Oe30MacHOCTh U
yIOpaBJieHHE MPUOPEKHOM MOpPCKOM 30HOIW». OOmas TPYJOEMKOCTh OCBOCHHUS
muciuininabel  coctaBiasieT 180 waca (5 3aueTHBIX €OUHUILI). YUYCOHBIM ILIAHOM
npeaycMoTpennl  Jeknuu (18 dyacoB), mnpakTthueckue 3aHATHA (27 YacoB) U
camocTosATeNbHas padora cryaeHToB (135 wacom). JlucnmmimHa peanmm3yercs Ha 1
KypCe B OCEHHEM CEMECTPE.

Kypc «KoMIbIOTEpHBIE TEXHOJIOTUHA U CTATUCTUYECKUE METOJIBI B SKOJIOTMHU U
IPUPOAOIIONB30BAHUNY SIBIISIETCS JUCUUIUIMHOM 0a30BOl YacTH OOIEHAy4YHOIO
mukina  (b1.5.02.). Jlng MOJHOIIEHHOTO OCBOCHHUS COJACPKAHHUS  JAMCHUIUIAHBI
CTYJICHTBI JI0JKHBI 00J1aaTh MPEABAPUTEIbHBIMUA 3HAHUSIMU O OA30BBIX MOJIOKEHUSIX
byHIaMEHTAIBHBIX Pa3/IeIOB MaTEMaTUKW, WHPOPMATUKH, OO0JagaTh HaBBIKAMHU
WCIIOJIb30BAHUSI TTPOTPAMMHBIX CPEICTB M PadOTHI B KOMITBIOTEPHBIX CETSIX, UMETh
0a3oBble 001Ie MPOGECCUOHANIbHBIC MPEJICTABICHUS O TEOPETUUYECKUX OCHOBAaX
0011eH FKOJIOTHH.

N3ydenne kypca 3akiaagblBa€T OCHOBBI JIsl OCBOEHUS CIIECIYIOIIUX JUCHUTLINH:
«I'NMC-TexHONOTUN B HKOJOTMM W YIPaBICHUM MOPCKOM MPUOPEKHON 30HONY,
«IKOJIOTUYECKUN MOHUTOPHUHT B yMHPABJICHUM MPUOPEKHON 30HOWY, «3MepeHue u
MOHUTOPUHI OHOJIOTMYECKOro pa3zHooOpa3us. CraHaapTHble MeToAbD». «BiusHue
aHTPOTIOTCHHBIX (AKTOPOB HA PACHPEIEICHUE JOHHBIX OPTaHU3MOBY, «METOobI
KapTUPOBAHUS IIEHHBIX MPOMBICIOBBIX BUIOBY, «OpraHu3aiusi MOPCKUX COOOIIECTB
U DKOCHUCTEM». 3HAHME KOMIIBIOTEPHBIX TEXHOJOTHM IOMOXET Maructpam B
MIPOXOKICHUU TTPAKTUK M HAYYHO-UCCIIE0BATEIBCKOM padoTe.

Heab0  OCBOCHUS  JUCHUIUIMHBI  SIBJIICTCS  TOJYYEHUE  CTYJCHTaMH
TEOPETUYECKUX 3HAHWM U MPAKTUYECKUX HABBIKOB HCIIOJIL30BaHUS KOMIBIOTEPHBIX
TEXHOJIOTU/A, MPOTrPAaMMHBIX CPEJCTB JJIsI BBIMOJHEHUSI CTATUCTHYECKOTO aHaIn3a U
00pabOTKH TaHHBIX B KOJIOTUU U MTPUPOIOINOIH30BAHUH .

3anaqn OCBOCHUA TUCHUILJINHBI.



e OCBOEHME METOJIOB CTATUCTUYECKOIO aHaIu3a MPUPOJHBIX, COLMAJIBHBIX,
SKOHOMHUYECKUX CHCTEM M  COBPEMEHHBIX  KOMIIBIOTEPHBIX  TEXHOJIOTHH,
OpUMEHSIEMbIX TIpu  cOope, XpaHeHuH, o0paboTke, aHanMM3e U I[epeaayde
HKOJIOTHYECKON HH(POpMALINH;

e [I[pumeHeHrMe Ha TOpPaKTUKE METOJOB CTATUCTUYECKOIO aHalu3a H
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTMM JUIsl PEIIeHUs] Pa3iIudHbIX 3a/lady MpH
MPOCKTUPOBAHUM,  SKCHEPTHO-aHAIUTHUUECKOM UM HAYYHO-HCCIIEIOBATEIbCKOM
NEeSATEIbHOCTH;

e 3aKpeIUICHUE HAaBBIKOB CAaMOCTOSITEIBHOTO KCIOJIb30BAHHSI COBPEMEHHBIX
KOMIIBIOTEPHBIX ~ TEXHOJOTHM i1  PEIICHUS HAy4YHO-HCCIENOBATENbCKUX U
IIPOU3BOICTBEHHO-TEXHOJIOTMYECKUX 3a/1a4.

Jist  ycnemHoro wu3ydeHus AucIUIuiMHbl «HasBanue» y oOywaromuxcs
JIOJKHBI OBITH C(OOPMHUPOBAHBI CIAEAYIOIIUE TTPEABAPUTEIbHBIC KOMIIETECHIIUN

e UMeTh 0a30Bble 3HaHUSA B 00JacTh WHDOPMATUKA U COBPEMEHHBIX
reonH(QOpPMAIMOHHBIX ~ TEXHOJIOTHM,  BJaJ€Th  HAaBBIKAMH  HCIIOJIH30BaHUSA
MPOTPAMMHBIX CPEJICTB U pabOTHI B KOMITBIOTEPHBIX CETSIX, YMEHUEM CO3/1aBaTh 0a3bl
JAHHBIX W UCIIOJB30BaTh pecypcesl MHTEpHETA, BIaneTs [ MC-TexHonorusaMu; ymerhb
paboratb ¢ wuHpOpMAIMEH W3  PA3TUYHBIX HCTOYHHKOB JUISI  PEIICHUS
po(heCCHOHANIBHBIX M cOIMaIbHBIX 3a1au ( OK-6);

e 00namarh 0a30BBHIMU 3HAHUSAMH B OOJACTH (PYHIAMEHTAJbHBIX PAa3/CiIOB
MaTeMaTUKH B 00BbeMe, HEOOXOIUMOM JIJIsi BJIQJCHHUS MAaTEeMaTHYECKUM amnmapaToM
AKOJIOTUUECKUX HayK, JJIsl 00paboTKy MHGOPMAIIUU U aHAJIM3a TaHHBIX 10 YKOJIOTUH
u npupoaononb3oBanuio (ITK-1);

e 001amath 6a30BBIMH 3HAHUSIMHU (DHYHIAMEHTATBHBIX Pa3eioB (HU3UKUA, XUMUU
U Ouosnoruu B oO0beMe, HEOOXOIUMOM JIJii OCBOCHHS (PU3NUECKUX, XUMUYECKUX U
OMOJIOTMYECKUX OCHOB B JKOJOTUM W MPHUPOJIONOJIB30BAHUU; BIIAJIETh METOJIaMU
XUMUYECKOTO aHajiu3a, a TaKkkKe METOJlaMd OTOOpa W aHajdu3a TeOJIOTHYECKUX H
OMOJIOTMYECKUX MPOO; UMETh HABBIKK UJCHTU(PDUKAIIMU U OMMCAHUS OMOJIOTMYECKOTO
pa3Ho00Opasusi, €ro OIEHKN COBPEMEHHBIMH METOJAMH KOJMYECTBEHHOU 00pabOTKH

unpopmaruu ( [1K-2).



B pe3ynbrare u3yueHus: JTaHHOW TUCHUIUIMHBI y 00y4arommxcs GopMUpyoTcs

CJIeIyIOLIE

OOIIEeKyIbTYpHBIC/

oOmienpodeccruoHanbabie/  TPOohecCHOHATBHBIC

KOMIIETEHIIUU (3JIEMEHTHI KOMIIETEHITHH).

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIIeTeHIIUH
COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH,
3naet HO3BOJISIIOIINE OBICTPO OCBAaUBaTh HOBBIE INPEIMETHBIE
o0nacTy, BBUIBIATH TNPOTUBOPEUHS, NPOOJIEMBI U
BbIpa0aThIBaTh aJIbTEPHATUBHbIE BAPUAHTHI UX PELICHUS
OK-4 MEHHE  OBICTPO
OCBaI/IBaTLy HOBII))I . UCII0JIb30BaTh COBpEMEHHbBIE KOMIIBIOTEpPHBIE
e IMETHBIE o6ACTH TEXHOJIOTUM  AJs1  OBICTPOIO  OCBOEHHMS  HOBBIX
BEMBMTB DOTHEO eqm{’ YMmeer |mpeaMeTHBIX 00yacTeil, BBISBICHUS IPOTUBOPEUMIA,
P P ’ npobiaeM U BbIpAaOOTKU ajbTEPHATUBHBIX BapHUaHT MX
npoOJemMbl U BBIpadaTHIBAThH CLLCHIS
aJIbTepHATHBHbIE BapHUaHThI P
UX pelIeHUs HaBbIKAMU MPUMEHEHHs] COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJOTHUH  Juis  OBICTPOTO  OCBOEHMSI ~ HOBBIX
Bnaneer |mpeamerHelx oOiacTeil, BBIBICHHMS MPOTUBOpEYHH,
npoOiieM U BbIPAaOOTKU aJbTEPHATUBHBIX BapHUaHT HUX
peLeHus
OIlK-2 CIIOCOOHOCTh 3nact COBPEMEHHbIE KOMIIBIOTEPHbBIE TEXHOJIOTHH,
IPUMEHATh  COBPEMEHHBIE UCIOJIb3YIOUIMECS B SKOJIOTMH U MPUPOAOIOIb30BAHUU
KOMITBIOTEPHBIE TEXHOJIOTUU
6p IPUMEHSTh Ha MPAKTUKE KOMIIBIOTEPHBIE TEXHOJIOTHH
mpu  cbope XpaHEHU!U .
g 5 pe, P ’|YMeeT |UIsI  TPOEKTUPOBAHHUSA, OKCIIEPTHO-aHAIUTUYECKOM U
o0OpaboTke aHalmze WU .
P ’ . HAy4YHO-UCCIIEI0BATENbCKON AESITETbHOCTU
neperaye  AKOJIOTMUECKOMN
nH(pOPMAaLIUY U IS PELLICHUS
Hay4YHO-HMCCIIE0BATEIbCKUX HaBbIKaMU CaMOCTOSITEIEHOTO HCIIOJIb30BaHUs
u TPOM3BOACTBEHHO |3 oo KOMIIBIOTEPHBIX TEXHOJIOTWUWA Il peIleHUus Hay4HO-
TEXHOJIOTHYECKHUX 3a1a4 HCCJIE0BATEIBCKUX " IIPOM3BOJCTBEHHO-
npodeccnoHanbHOM TEXHOJOTMYECKHX 3ajau
JESATEIBHOCTH
OIIK-6 BiajeHWe MeTOaaMHU 3naeT METO/Ibl KOMIBIOTEPHON 00pabOTKM U MaTeMaTHUYECKOTrO
OLICHKHU aHaJIM3a dKOJOrn4ecKoi nHpopMaun
€IPE3EHTaTUBHOCTH
petip 5 5 IIPUMEHATh Ha METOJbl MaTEMATUYECKOTO aHaIMW3a I
MaTepuaina, 00bemMa BHIOOPOK .
P ’ POK| yyeer MIPOEKTUPOBAHUSI, IKCIEPTHO-aHATUTUUECKON U HAay4HO-
pu IIPOBEJICHUU o
p PoBea MCCIIEI0BATEIBCKOM 1EATENbHOCTH
KOJIMYECTBEHHBIX
HCCIIEN0BAHUMN
A ’ HaBbIKaMU CaMOCTOSITEIBHOTO MCIIOJIb30BaHUS
CTaTUCTUYECKUMHU METOJaMU
o MaTeMaTUYeCKUX METOAOB [UIsl pElIeHHs Hay4dHOo-
CpaBHCHUS nosrydeHHbIX | Biageer
HCCIIE0BATEIBCKUX u IIPOU3BOJICTBEHHO-
AHHBIX U  OINpeAeNeHUs
a Hpea TEXHOJIOTHYECKHX 3ajau
3aKOHOMEPHOCTEMN
[1IK-4 CIOCOOHOCTh COBPEMEHHBbIE METOJIbl KOMIIBIOTEPHOW 00paboTKu U
HCII0JIb30BAaTh COBPEMEHHBIE MaTeMaTHYeCKOro  aHajiu3a,  HEOOXOIUMble  JUIs
METO/IbI 00paboTKn u |3Haer WHTEPIPETAllMM  DKOJOTHYECKONH HMHPOpMaMA  TIPH
UHTEPIIpETALUN IIPOBEICHUU Hay4YHBIX u IIPOU3BOJCTBEHHBIX
SKOJIOTHYECKON HUCCIIEeIOBaHUN




MPOBEACHUU  HAyYHBIX
MIPOU3BOJICTBEHHBIX
HUCCIIETOBAHUN

uHpOopMau npu

u
VYmeer

HUCIIOJIB30BATh COBpeMeHHBIe METOAbI KOMHBIOTCpHOI\/'I
00pabOTKM W MaTeMaTHYECKOTO  aHajgu3a  NpH
MHTEPIpPETAllii SKOJIOTUYECKON HHPOpPMaLMU B XOJHe
MPOBEICHU U Hay4YHBIX Hu MPOU3BOJICTBEHHBIX
HCCIICIOBaHNH

Bnaneer

HPaKTHYECKIMU HaBbIKaMU UCTIOJIb30BAHUS
COBPEMEHHBIX METOJIOB KOMIIBIOTEPHOH OO0pabOTKH W
MaTeMaTU4ecKOro  aHalu3a IpH  HHTEPHPETALUH
HKOJIOTUYECKOM MH(POpPMAMM B XOJI€ IPOBEACHUS
HAYYHBIX U IIPOU3BOJICTBEHHBIX UCCIIEOBAHUI

OK-8 CIOCOOHOCTH

aHaJIN3y, CUHTE3Y

a6CTpaKTHOMy MBIIJICHHUIO,

3Haer

HOPMBI KYJIbTYPbI MBIILIJIEHUS, OCHOBBI JIOTHKH, HOPMBI
KPUTHYECKOI0 NI0JIX01a, OCHOBBI METOJOJIOTUN HAYYHOI'O
3HaHUs, HOPMBI aHAIIM3a; METO/Ibl AaHAJIN3A U CUHTE3a
MH(pOpMaLIUH.

K
VYwmeer

YMEHHUE AaHAJIU3UPOBATh AJIBTEPHATUBHBIE BapUaHThI
pELIECHHUS] HKCCIIEIOBATENILCKUX 3aJlad M OLICHUBATh
HSKOHOMHUYECKYIO A(PPEKTUBHOCTh peanu3allu  ITUX
BApHUAHTOB

Bnaneer

HaBbIKAMU METOA0JIOTUYECKOI0 HCIIOIb30BaHUS
aOCTPaKTHOTO MBINUICHUSI TPU PEIICHHH TPOoOIIeM,
BO3HHMKAIOIIMX IIPU BBIIOJHEHUU UCCIIEI0BATEIbCKUX
paboT, C€aMOCTOSITEIBHOIO MBIIUIEHUS, OTCTauBaHUs
CBOEH TOYKH 3pEHUSA

|. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKON YACTHU KYPCA

1. MS Excel.

2. Past.

3. Primer.

4. R,

5. STATISTICA.

IIpakTuueckue 3ansaTus (36 yac.)
3ansTue 1. [lakeTsl 1J151 cTAaTUCTHYECKOMH 00padoTKN JaHHBIX (8 yac.)

3ansitue 2. OqHOMepHBbIH aHaau3 (4 yac.)

1. I'pynnpoBKa 1aHHBIX, OMMCATENIbHBIE CTATUCTHKH, TpaduiecKoe

MMpCACTAaBJICHHUC JaHHBIX.

2. IIpoBepku CTaTUCTUYECKUX TUIOTE3 (TUIMOTE3bI O 3aKOHE pacIipeieTIeHUs,

BBI6paKOBKa COMHMUTCIIBHBIX 3H8H€HPII>1, CpaBHCHHUC COBOKYHHOCTCﬁ, CpaBHCHHUC




JUCTIEPCUIA).

3. [InanupoBaHune 06beMa COBOKYITHOCTH.

3ansTue 3. /IlucnepcuoOHHbINH aHATU3 OJHO(PAKTOPHOr0 KOMILIeKca (4 yac.)
1. ITapameTpuiecKuii JUCTIEPCUOHHBINA aHATIU3.
2. ATIOCTEpUOPHBIE CPABHEHUS.

3. HemapameTpuuecknii METOIbI CPAaBHEHUS COBOKYITHOCTEH. .

3ansitue 4. Muoromepubiii anaians (5 gac.)

OrneHka mapaMeTpoB NPSIMOJIMHEMHOW PETPECCUN U TIOCTPOEHUE JIOBEPUTEITHLHOM
30HBI PEIPECCHH.

JlucriepcOHHbBIN aHaIu3 JIBYX()aKTOPHOTO KOMILIEKCA.

MHOroMepHBIN pErpeCCUOHHBIN aHAIU3.

3ansTue 5. MHOromMepHbIii napamMerpuyeckuii anaams (5 yac.)
Mertop ri1laBHBIX KOMIIOHEHT.
AHanmM3 COOTBETCTBU.

MHuoromepHbIit (PaKTOPHBIN aHAIH3.

3ansTue 6. Hemapamerpuyeckuii MHOroMepHblii anaaus (4 yac.)
MeTtpusanys pocTpaHCTBa U MEPBI PACCTOSTHUS.

MHoromepHoe HenapaMeTpUIeCKOe MIKATUPOBAHUE.

3ansTue 7. KoanuyecTBeHHBbIE MeTO/IbI KIaccudukamum (6 yac.)
Kunacrepnslit ananms.
OrieHKa HECITy4alHOCTH TPYIITUPOBKH OOBEKTOB.

JIMCKpUMUHAHTHBIN aHAJIU3.

Il. Y4EBHO-METOJJUYECKOE OBECHEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYYAIOIIUXCS
VY4eOHO-MeTOINYECKOE oOecrnieueHue CaMOCTOSITENIBHOM padoThI



oOyuaromuxcs 1mo AucuuiuinHe «KommbloTepHble TEXHOJOTUHM W CTATUCTHUECKHE
METOABI B AKOJIOTHH WU MPHUPOJOIONIB30BaHUM» TpeacTaBieHo B [lpunoxenun 1 u
BKJTIIOYAEeT B ceOsl:

IIaH-TpaUK BBHIMOTHEHUS CaMOCTOSITEIBbHON pabOThl MO TUCIMILIMHE, B TOM
qucIie IPUMEPHbIE HOPMbI BPEMEHHU Ha BBITIOJIHEHHUE 110 KaXKIOMY 3a/1aHUIO;

XapaKTepUCTHKa 3aJaHuil Ui CaMOCTOSTENFHOW paboThl OOyYaroImuxcs M
METOAMYECKUE PEKOMEHIAIINH 110 X BBITOTHEHHUIO;

TpeOOBaHMUS K MIPEICTABICHUIO U O(OPMIIEHUIO PE3YIbTaTOB CAMOCTOSTEIbHON
paboTHI;

KPUTEPUU OLICHKH BBITTOJIHEHUSI CAMOCTOSITENILHON PabOTHI.

I11. KOHTPO.JIb JOCTUXKEHUS LEJIEHA KYPCA

OueHouHbIE CpeaCTBa -
KonTponupyembie Konp! n sTamnst

Ne HAaUMEHOBAaHHE
wn pasziesbl / TeMbI dhopMHUpOBaHHS .
JTUCIATUTHHBI KOMITETCHITHIA TEKYIMH HPOMEIKYTOHA
KOHTPOJIb aTTecTanus
OK-4, OK-8; OIIK-2, OIIK-| ! acuerHo-
1 Temsr 1-3. 4 TIK-4 rpaduueckas 3auer
’ pabora 1
OK-4, OK-8; OIIK-2, OIIK-| _\acuetio-
2 Tewmbr 4-5. 4 TIK-4 rpaduueckas 3auer
’ pabora 2
] Pacuerno-
3 Tema 6. OK-4, Oth ?{1__[411(-2’ OIIK- P — 3auer
’ pabora 3
. PacuetHo-
4 Tema 7. OK-4, OK;L&H (?(1:[31(-2, OIIK- rpaduyeckas 3ager
’ pabora 4

TurmoBble KOHTPOJIBHBIE 3aaHUs, METOJAUYECKAE MATEPUAbl, ONPEACIAIOIINE
MpOIEAYPHI OLICHUBAHUS 3HAHWM, YMEHHUI 1 HABBIKOB U (WJIM) OMBITA IESITEIHHOCTH,
a TaKKe KPUTEPUHM W IOKa3aTelaH, HEOOXOIMMBbIE JJIsi OIEHKM 3HAHWM, YMEHHH,
HABBIKOB M XapaKTepU3YIOIIHE ATambl (OPMUPOBAHUS KOMIIETCHIIMN B TIpollecce
OCBOCHHMSI 00pa30BaTEIHLHON MPOTPAMMBI, TIpeicTaBiIeHbI B [Ipunoxenun 2.

V. CHIHCOK YYEFHOM JJUTEPATYPHI U UTHOPOPMAIIMOHHO-
METOANYECKOE OBECIIEHEHHUE JUCIHUIIJINHbI
OcHoBHas JuTEpaTypa
(3/1eKTPOHHBIE U NeYATHbIE U3IaHUS)

1. Muxampuyk A.A., S3ukoB EI'. MHOroMepHbIif CTaTUCTUYECKUI aHAM3 SKOJIOr0-
reoxumMuuecknx m3Mmepenuit. Y.1. Maremarndeckne ocHOBbL - Tomck: M3a-Bo Tomckoro
TIOJTATEX. YHUBEPCUTETA, 2014. - 102 C. - Pexxm JIOCTYTIA:
http://znanium.com/catalog/product/698044

2.  Muxampuyk A.A., S3ukoB E.I'. MHOrOMepHbIN CTaTUCTMYECKUI aHAJIM3 3KOJIOr0-
reoxumuyeckux m3mepennil. U.2. Komnbroreprsiii npaktukym. - Tomck: M3n-Bo Tomckoro


http://znanium.com/catalog/product/698044

TIOJIATEX. YHHUBEPCHUTETA, 2015. - 152 C. - Pexum J0CTyTIA:
http://znanium.com/catalog/product/697994

3. Muxampuyk A.A., S3ukoB E.I'. MHOrOMepHbI CTaTUCTMYECKUI aHAJIM3 3KOJIOr0-
reoxumuueckux mMepennid. Y.3. JlaboparopHbiii mpaktukym. - Tomck: M3n-Bo Tomckoro
TIOJTATEX. YHUBEPCUTETA, 2015. - 200 C. - Pexum JIOCTYTIA:
http://znanium.com/catalog/product/698009

4.  TlpukiamHOM MHOTOMEpPHBINM CTaTHCTUUeCKH aHam3: [Ipe3eHTaiwu i JISKIHi 1
NPYMEPBI PEIICHNH ¢ UCTIONB30BaHkeM nakera R: YueOHoe mocobue Ha aHTIMICKOM sI3bIKE /
3aposa E.B. - M.:HUI] MH®PA-M, 2016. - 370 c.: 60x90 1/16 (O6moxxka) ISBN 978-5-16-
012133-8 - Pexxum gocryma: http://znanium.com/catalog/product/557578

5. TpyxaueBa H.B. Maremariyeckasd CTaTUCTUKA B  MEIMKO-OMOJIOTHYECKHX
UCCIIEZIOBAaHUSIX C TIpUMeHeHneM maketa Statistica. — M.: DOTAP-Memua, 2012. — 379 c.
http:/lib.dvfu.ru:8080/lib/item?id=chamo: 730137 &theme=FEFU

6. Osepurr b.C. bombmioii cnoBapp mo cratuctuke. — M.: ITlpocnekt, 2012. -
http:/lib.dvfu.ru:8080/lib/item?id=chamo:670860&theme=FEFU

JlomosiHUTEIbHAS JIUTEPaTypa
(meyaTHbIE U YJIEKTPOHHbIE U3IaAHMS)

1. TImypman B.E. Teopusi BeposiTHOCTEH M MareMaTWuecKas CTaTHCTHKA Y4eOHOEe
nocooue 1S BY30B. — M.: FOpaitr, 2010. — 429 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:415843&theme=FEFU

2. Jlwmmn B.C., 3Bepena I.I'., Huxudoposa H.I'. CratrcTrka: Teopysi ¥ TIPakTHKa B
Excel yuebHOe mocobue my1st By30B. — M.: @unanch! U cratrctuka THOPA-M, 2010. — 448 c.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:294755&theme=FEFU

3. Hacnemos A.Jl. IBM SPSS 20 Statistics u AMOS : npodeccnonanbHbIi
ctaTucTuueckuit aHanu3 ganHeix. — C.-I16.: Ilutep, 2013. — 416 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:698490&theme=FEFU

4.  Tlyzauenko FO.I'. Maremarideckre METONIBI B 3KOJIOTHUYECKHX M TeorpaduecKux
WCCTIEIOBAHMSIX y4eOHOE TIOCOOME TSl BY30B IO TeorpauyeckuM M OKOJIOTHYECKUM
CIIEIAJIGHOCTSIM. — M.: Axanemus, 2004. — 416 C.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:395124&theme=FEFU

5. IMurtukoB B.K., Pozenbepr I'.C. Panmomuzamus u OyTCTper:
CTaTUCTUUECKUN aHaIN3 B 6I/IOJ'IOFI/II/I Y DKOJIOTUH C ucIoiab3oBaHueM R. - ToaparTu:
«Kaccannpay, 2013. - 314 C. Pexum JOCTymna:
http://www.ievbras.ru/ecostat/Kiril/Article/A32/Starb.pdf

6. Borcard D., Gillet F., Legendre P. Numerical Ecology with R. — Springer
Science+Business Media, LLC, 2011. - 306 p. Pexum nocryma:
http://link.springer.com/book/10.1007/978-1-4419-7976-6

7. Gentle J.E., Hardle W.K., Mori Y. (Eds.) Handbook of Computational
Statistics. — Springer Berlin Heidelberg, 2012. - 1192 p. Pexum npocryma:
http://link.springer.com/book/10.1007/978-3-642-21551-3

8. Lawal B. Applied Statistical Methods in Agriculture, Health and Life
Sciences. - Springer International Publishing, 2014. — 799 p. Pexum pocryma:
http://link.springer.com/book/10.1007/978-3-319-05555-8



http://znanium.com/catalog/product/697994
http://znanium.com/catalog/product/698009
http://znanium.com/catalog/product/557578
http://lib.dvfu.ru:8080/lib/item?id=chamo:670860&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:415843&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:294755&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:698490&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:395124&theme=FEFU
http://www.ievbras.ru/ecostat/Kiril/Article/A32/Starb.pdf
http://link.springer.com/book/10.1007/978-1-4419-7976-6
http://link.springer.com/book/10.1007/978-3-642-21551-3
http://link.springer.com/book/10.1007/978-3-319-05555-8

9. Stevens M.H. A Primer of Ecology with R. — Springer-Verlag New York,
2009. — 388 p. Pexxum moctyma: http://link.springer.com/book/10.1007/978-0-387-
89882-7

10. Zuur A., leno E.N., Meesters E. A Beginner's Guide to R. — Springer-
Verlag New York, 2009. — 220 p. Pexum JOCTYyTIA:
http://link.springer.com/book/10.1007/978-0-387-93837-0

HepequL I/IHq)OpMaHI/IOHHbIX TEeXHOJIOTUH U nmporpaMmMHoOrIo o0ecmeyeHusa
- MS Excel;
- Past;
- Primer;
- R’
- Statistica.

V. METOANYECKHUE YKA3AHMUS 11O OCBOEHUIO JUCIHIHATIJIMHbI
Onucanne Moc/aeA0BaTEJIbHOCTH ACHCTBUI 00y4aIOIUXCS

[Ipuctynas Kk U3y4eHHUIO JUCHUIUIMHBI, HEOOXOIUMO B MEPBYIO OUEPE/b
O03HAKOMUThCS coaepxkanuem PITY /1.

[Ipu nzydyeHun u npopadoTKe TEOPETUUECKOI0 MaTepuaia CTyJaeHTaM
HEO00XO0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA 3aHATUU MaTepUaj U JOMOJIHUTH €T0 C
YYETOM PEKOMEHJI0BAHHOW MO TAaHHOW TEME JIMTEPATYPHI;

- IPU CaMOCTOSITEJIbHOM U3YUYEHUU TEOPETUUECKON TEMBI CAEIATh KOHCIEKT,
YC- NOJIb3ys peKoMeH1oBaHHbIe B PIIY [l nutepatypHble HCTOUHUKY;

- OTBETUTHh HA KOHTPOJIbHBIE BOIPOCHI 110 TEME;

-IIPU ITOATOTOBKE K TEKYIIEMY KOHTPOJIIO UCTO0JIb30BaTh MaTepuaibsl PITY /]
(ITpunosxxenune 2. OHJ OLICHOYHBIX CPEJICTB).

- IPY TOATOTOBKE K MPOMEKYTOUHOM aTTECTAI[MU, UCTIOJIb30BATh MaTEPHUAJIbI
PITY I (Ilpunoxenue 2. ®oHa oLleHOYHBIX cpeacTB (Bompockl k 3a4eTy)).

[TpakTudeckue 3aHSITUS TPOBOISTCS C LEbIO YITyOJeHUs U 3aKpeTICHUS
TEOpPETUYECKUX 3HAHUMU. [Ipy MOArOTOBKE K MPAKTUYECKOMY 3aHATHIO CTyAC€HTaM
HEOO0XOUMO:

- U3Y4YUTh, IOBTOPUTH TEOPETUUECKUN MaTEpHAJI IO 3aJJaHHOU TEME;

- I3y4YuTh MaTepuanbl [IpakTukymMa 1o 3aganHoi Teme, yaessi 0coooe

BHUMAaHHE pacYeTHBIM (popmyiiam;


http://link.springer.com/book/10.1007/978-0-387-89882-7
http://link.springer.com/book/10.1007/978-0-387-89882-7
http://link.springer.com/book/10.1007/978-0-387-93837-0

- [IPY BBINOJHEHUH JOMAIIHUX PACYETHBIX 3aIaHUI, U3YUUTh, IOBTOPUTH
TUIIOBBIE 33J]aHUS, BBIIIOJHSAEMBIE B Ay IUTOPHH.

PexoMenaanuu mo padore ¢ HAy4YHOI U y4eOHO JUTEepPaTypoOii

PabGotra c yueOHOI W HaydHOH IUTEpaTypoul sBIAETCA BaxXHOU (HopMoOit
CaMOCTOATENbHON paboThl M HEOOXOJMMAa MPHU MOATOTOBKE K YCTHOMY OIpPOCY Ha
3aHATHSX, K KOHTPOJBHBIM paboTam, 3adety. OHa BKIIOYaeT MpoOpabOTKy
TEOPETHYECKOr0 MaTepHajla M OCBOCHHE Oa30BBIX AJTOPUTMOB INPUMEHEHHUS
MOJIYYEHHBIX 3HAHUM, OCBOCHHBIX METOJOB Ha MpAaKTUKE. KOHCIEKTHI JTUTEpaTyphl
P CAMOCTOSITEIbHOM TMOATOTOBKE K 3aHATUSAM JOJDKHBI OBITh BBINOJHEHBI
aKKypaTHO, COJIEpPKaTh OTBETHl Ha KaXKIbl MMOCTABJIEHHBIM B TEME BONPOC, UMETh
CCBUIKY Ha UCTOYHUK MH(POpMAIUU ¢ 00s3aTeNbHBIM YKa3aHHUEM aBTOpa, Ha3BaHUs U
rojla M3JaHusl MCHOJb3yeMOM JuTepaTypbl. KOHCIEKT MOXKET OBITh ONOPHBIM
(comepxaTh JIMIIb OCHOBHBIE KJIFOUEBbIE MMO3ULINMHN ), HO IPU 3TOM MO3BOJISIOLIUM JaTh
IOJIHBIA OTBET MO BOINPOCY, MOXET OBbIThb MOAPOOHBIM. OO0bEM KOHCIEKTa
OIPEJENSIETCS CAMUM CTYJIEHTOM.

B npouiecce paboThl ¢ AUTEpaTypON CTYIEHT MOXKET:

- JIeJIaTh 3alKUCH N0 XOAY YTEHHUs B BUJE MPOCTOTrO WM Pa3BEpHYTOro IUIaHA
(cozmaBaTh epeYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUHHUKE);

- COCTaBJIATh TE3UCHl (LUTUPOBaHME HaubOoJee BaXKHBIX MECT, KOPOTKOE
U3JI0)KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTh aHHOTAIMU (KpaTKoe 0000I1IeHre OCHOBHBIX BOIIPOCOB PabOThI);

- CO3/1aBaTh KOHCHEKTHI (Pa3BEPHYThIE TE3UCHI).

PabGoty c nureparypoit cieayer HaumHaTh ¢ aHanuza PIIY]/], B koTtopoi
NEPEYUCIICHbl OCHOBHAs M JOIOJIHUTENbHAA JIUTEparypa, y4eOHO-METOJUYECKHE
U3J1aHUd HEOOXOAMMBIC JUIsl M3YyYEHUsI TUCUUILIMHBI U PpabOThl HA MPAKTHUYECKUX
3aHATHAX. Kaxkaas TeMa U3 pas3ienoB TEMAaTHYECKOro IUIaHa AUCLUIUIMHBL U KaXAbId
BUJ] 3aHATUN CHA0XEH CChIJIKAMU HAa UCTOYHMKH, YTO 3HAYUTENILHO YIIPOIIAET MOUCK
He00Xx0oauMoN nHpopMauu.

BriOpaB HYXHBIM MCTOYHHUK, CJIEIyeT HaWTH HMHTEPECYIOIUN pa3aen o

OTrJIaBJICHUIO WM al(paBUTHOMY yKazarento. B ciiydae BO3HUKIIMX 3aTpyJHEHUH B



NOHMMAaHUU Y4eOHOTO MaTepuaja cielyeT OOpaTUTbCA K APYTMM UCTOYHHUKAM, T7Ie
U3JI0’)KEHUE MOXKET oOKa3aThCsi Oosiee AOCTYMHBIM. HeoOXoammMo OTMETUTh, YTO
paboTa ¢ TuTepaTypoi HE TOJIBKO IOJIE3Ha KaK CPEJCTBO 0oJiee INIyOOKOIro N3y4eHHUsI
Jr000W JAMCUUIUIMHBIL, HO M SBIAETCS HEOTHEMJIEMOI 4acThi0 Mpo¢ecCHOHAIBHOU

ACATCIBbHOCTHU 6y,[[ym€l“0 BLIITYCKHHKA.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

Komnbrorepusiii kinace umeromuii He MeHee 10 IIK ¢ mpemycTaHOBIECHHBIM
CTaTUCTUYECKUM TMPOTPAMMHBIM 00€CIEYEeHUEM, MYJIbTUMEAUNHBIA MPOECKTOD,

9KpaH, JOCKa.
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IInan-rpa¢guk BHINOJTHEHHSA CAMOCTOATEIbHONH PadOThI MO IMCHMILIMHE
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) rpaduueckas pabora
Heens pelieHus 4

MPaKTUYCCKUX 3ada4d




BapuaHTbI NepBUYHBIX JAHHBIX U1 CAMOCTOSTEIbHOI PpadoThI:
1. KoHuienTpaiusi HOHOB aMMOHHMsI (MKI/JT) B 3aiiuBe UMCTBINA HA pa3TUYHBIX

CTaHIMAX:

0,58 | 1,13

1,78

1,9

0,95

0,65

1,29

2,93

0,73

3

0,06 | 2,83

1,28

11

1,25

1,31

0,91

0,74

0,75

1,8

1,73 0,96

0,23

0,8

1,37

0

1,04

0,77

0,75

0,24

082|241

0,98

1,31

0,71

0,77

1

0,74

0,87

2,3

2,15 | 3,27

0,54

1,6

0,89

0,6

1,22

0,49

1,11

3

1,72 | 1,46

0,5

0,77

0,71

0,71

1

0

0,89

2,4

0,87 | 3,25

1,41

0,83

1,19

0,95

2,17

0,33

1,17

2,3

1,97 | 3,22

0,43

1,31

1,01

1,31

2,28

0,53

2

2,8

1,711,98

0,37

0,65

2,38

0,8

0,13

0,56

19

0,8

3,67 | 1,67

0,7

1,01

2,56

0,74

0,37

0,56

3

3

2. Bromacca (r/m”) CTypKa CHMIIATHO

o Ha

100 KOHTPOJNBHBIX MIOIIAJKAX:

0,16 | 3,66

12,3

7,44

2,21

0,5

0,94

0,52

0,06

0,33

0,05

10

0,44

6,5

1

0,66

0,13

0,18

0,12

0,03

1,7

513,89

5,2

0,15

0,03

0,03

0,18

0,15

0,09

04115

5,9

5,57

0

0,16

0,13

0,27

0,09

0,18

583|127

1,91

5,6

0,44

0

0

0,09

0,12

0,42

7,23 | 3,53

0,38

5,32

0,56

0,03

0,01

0,03

0,18

0,39

0,25] 143

0,63

3,97

4

0

0,03

0,24

0,24

0,49

4,67 | 13,7

0,13

2,25

0,97

0,25

12,3

0

0,09

0,21

9,9 14,25

0,59

0,43

5,63

0

0,12

0

0,12

0,24

0]14,2

0,53

0,34

1,34

0,34

0,21

0,03

0,24

0,06

3. IIpoextuBHOE NOKpbITHE (%) 3bITKAPs KeATHUCTOrO HAa 100 KOHTPOIBHBIX

IiomaakKax:

29,24

29,2

41,7

8

92

11

24,9

26

11,7

7,3

38,01

32,2

5,12

26

10

2,9

18,3

15

37

39

20,47

32,2

30

8,8

57

8

0

0

43,9

2,2

70,18

2,92

16,1

8,8

35

37

8,04

26

12

0

8,77

5,85

0

23

24

59

10,2

0

2,92

7,3

8,77

2,92

77

2,2

25

31

23,4

12

0

0

2,92

14,6

8,04

8,8

11

13

0

5,9

5,85

20

35,09

143

16,1

52

0

0

4,39

0

17,5

4,4

8,77

40,9

49

0

18

25

2,92

0

0

61

5,84

20,5

16,1

0

0

34

20,5

67

38

0

4. Konuenrtpanus HeTeyTrJIeBOAOPOIOB (MI/J1) B TEUCHHUE TOJIa B MPUOPEKHOM
nosnoce 3anuBa OTyasiHus

0,474

0,348

0,305

0,293

0,077

0,1

0,023

0,011

0,106 | 0,003

0,329

0,338

0,215

0,301

0,129

0,109

0,017

0,012

0,116 | 0,004

0,279

0,165

0,236

0,325

0,081

0,017

0,004

0,008

0,011 | 0,004

0,187

0,215

0,131

0,106

0,131

0,052

0,024

0,029

0,068 | 0,005

0,382

0,283

0,221

0,193

0,074

0,109

0,013

0,007

0,102 | 0,003

0,243

0,114

0,259

0,165

0,179

0,025

0,006

0,008

0,005 | 0,004

0,143

0,112

0,262

0,117

0,167

0,048

0,009

0,017

0,018 | 0,009

0,191

0,066

0,187

0,362

0,075

0,024

0

0,01

0,004 | 0,002

1

0,249

0,22

0,297

0,078

0,034

0,015

0,008

0,039 0

0,249

1

0,174

0,129

0,036

0,209

0,029

0,013

0,23 | 0,004

5. Konnentpanus CITAB (MKr/i1) B TOBEpXHOCTHOM CJIO€ BOABI OyXThI



TexkcTuipHOMI

0,474 10,329 | 0,279 | 0,187 | 0,382 | 0,243 | 0,143 | 0,191 110,249
0,348 | 0,338 | 0,165 | 0,215 | 0,283 | 0,114 | 0,112 | 0,066 | 0,249 1
0,305 | 0,215 | 0,236 | 0,131 | 0,221 | 0,259 | 0,262 | 0,187 | 0,22 | 0,174
0,293 | 0,301 | 0,325 | 0,106 | 0,193 | 0,165 | 0,117 | 0,362 | 0,297 | 0,129
0,077 0,129 | 0,081 | 0,131 | 0,074 | 0,179 | 0,167 | 0,075 | 0,078 | 0,036
0,110,109 | 0,017 | 0,052 | 0,109 | 0,025 | 0,048 | 0,024 | 0,034 | 0,209
0,023 | 0,017 | 0,004 | 0,024 | 0,013 | 0,006 | 0,009 010,015 0,029
0,011 | 0,012 | 0,008 | 0,029 | 0,007 | 0,008 | 0,017 | 0,01 | 0,008 | 0,013
0,106 | 0,116 | 0,011 | 0,068 | 0,102 | 0,005 | 0,018 | 0,004 | 0,039 | 0,23
0,003 | 0,004 | 0,004 | 0,005 | 0,003 | 0,004 | 0,009 | 0,002 0 | 0,004
6. YucneHHOCTS (3K3) AnkoHa 1uppo3Horo Ha 100 pa3InyHbIX JepEeBbIX:
61|77 |66|64|52|80|53|57|59 |54
63|79|68|66|54|82|56|59|61|57
6581|7168 |57|85|58|61|63]|59
67[82|73|70]|59|87|61|63|65]61
68 |84 |75|72|61|88|63|65|67]|63
70[85|76|73]|63|90|65|66|69 |65
71186|78|75| 6|91 |67 |68 |70|67
7318880 |77|66|92|68|69|72]|69
741898179168 |93|70(71|73 |71
76190(82|80(69|94|71|73|75]|72
7. JlaHHBIE O BUJIOBOM COCTaBE HEMATOLICHOB B 3aj11Be CUacThs
Cranuus 112|3(4|5|6|7|8|9(10|11(12|13|14|15|16(17|18|19|20
Actininema sp. ojojojojojojojofofofofofofojojojojoj|s8jo
Alaimella sp. ojojojofojojofojojofojofojojofojo|4ij1jo
IJAronema crinita ojojofo;0jofojojojo0f1r1,0(0j0j0|j0f0Jj07|21¢0
IAscolaimus sp. i1|/0(4|0|J0fjO0O|O|O|O]1|O|0O|0O|O]jJO|O|O]|JO]O]O
IAxonolaimus seticaudatus 0c(0j2}j0{0|7)J0|0fl0j0|0|0]|JO|O0O|O0O|0]|0|0]|0]O
Camacolaimus sp. ojof12|j0|j0}|0}j0f2|j0|jO0O|0O|O|O|O|5]|]0|0]|0|0]|2
Chromadora sp. ofojojofojojofojo0|2f(12j0fo0j0j0fO0O|jO|0]O]O
Chromadorita setae ojojofo0o;0|jo0fo0j0|{5|10f0j0|0j0|0|J0Of0OJ0O]|0O]|O0
Chromadorita sp. ofojojofojoj|j1fo0j0|0f2|0f0j0j0f1|0|2]0]0O0
Daptonema articulatum ojo|jo0(3;0j|122yr2j0|0|j0f0|j0|O0Oj0O|0O|O|O|0O]|O]|O
Daptonema longissimecaudatum 3(4j0j0|1|0|jO0O|O|O|2]|0|0]|0]|1|4|0|0]0]O0]|11
Daptonema procerum ojojof0;5|j0f0j0jO0|J0j0O|O0O|OjO|0O|JO|O|0O]|5]|0O0
Daptonema sp. 06(0jf112{0f0j0|j0fO0O|0O|0O0O(6|0|3|]0]|J0O|5|0|0]0]0O0
Daptonema sp. ofjojojofojo0|0f1|34|j0(0|0|O|O|JO|O|O|0O]O]O
Daptonema swarbandense oj1/0(0f0|0f0O|OfO|O|jO|jO|O|O|O|O|O|O]|O]|O
Desmodora rosae oj0f2j0|12|0j0f0O|j0O}|j2|0|0|O0OfO|O|JO|0O]|O|O0O]|O
Desmoscolex japonica ojojofo;0jofojojojo0ofojo0ofo0jo0|{3|j0f0j1j04|1
Di[plopeltula sp. 1|1(12y1|0f(0|2|0|O0O|jOfO}|O|0O]|O]|3|0|2|1|1]0O
Dichromadora sp.1 ofojoj1f0|0|0fj0Oj0O|lO0O|2|0}j0O|2|0|0|J0|0O]|O0]13
Diplopeltis sp. ofojoj1f0j0|0fO0O|0O|0Of2|0|O0O|O|JO|O|O|O]O]O
Dorylaimopsis peculiaris ojofojojojojofojojojo0ojo0jo0fo0|3%j0|0|0|0|®B6
Draconema sp. ofojojofojojofojo|jofojofojojofojo0o|2j0]o0
Eleutherolaimus sp. 0|0|l06/0|O0O}|O0O|0OfO|O|JO(O|O|O}|O]JO|O|O|0O]1]|0O
Eleutherolaimus sp.2 r7{0|12(0;0|j0|O0O|O0O|jO|JOjO|O|O|O|O|O|O|0O]O]|O
Enoploides sp. o0jo0ojo0ofojojofojojo0o(o0ojo0fo0ojo0ojofojo|8jo0ojo
Enoplolaimus sp. ojo{2y0,0,0(0j0f0f0|0|O0O|O0O|O|O0O|0O|J0O]J0O]O]O
Epacanthion sp. of(ojo0o|0f2|0|2f(0|0|0f(O|O|O|O|JO|O|O|O]O]O
Euchromadora ofjojojo0f12j0|0fo0|j0|j0O0fO|O|O|O|JO|O|O|4]0]O
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Tershellingia longicaudata

Tershellingia sp.

Thalassomonhystera sp.

Theristus sp.2

Trefusia sp.1

Trefusia sp.2

Trefusia sp.3
Tricoma sp.

Trileptium sp.

Tripyloides gracilis

iscosia epapilosa




MMHUCTEPCTBO OFPASOBAHUS U HAYKU POCCUMCKOM ®EJIEPALIMNA
denepanbHOE rocy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHUs

«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

o JMCIHUIIJIMHE «Ha3Banue»
«KoMnbOTEepHbIE TEXHOJIOIMHM U CTATUCTUYECCKHE METOAbI B IKOJIOTUH U
MPHUPOIONOJIb30BAHUID)
Hanpasnenue noaroroku 05.04.06 JxoJiorusi 1 npupoI0NnoIb30BaHue

Hazsanmne HalpaBJICHU IMOATOTOBKH
«IKoJIornyecKasi 6e30MacCHOCTh U ynpaBjieHHe MPUOpeKHON MOPCKOI 30HOI»
Marucrepckas nporpaMmma
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KOMIUVIEKCHBI OHEHOYHBIX CPEJICTB
JJIsA TEKYHIEfI ATTECTAIIMN
Bonpocs a1 codecenoBanmsi

IO AUMCHUIIIINHE KOMHBIOTepHLIe TEXHOJIOI'NM U CTATUCTHUYECCKHUEC METOAbI B
IKOJOIMM 1 IPUPOAONIOJIbL30BAHUMN

(HaMeHOBaHME UCIUILIIHEL)

Paspnen 1. CoBpeMeHHbIe KOMIIBIOTEPHbIE TEXHOJIOTHH B IKOJIOTHH U
NPHPOAONO0JIb30BAHUM

1 Ilenun, 3amaun, OCHOBHBIE HAaNpaBJIeHUs UcIoab30Banns KT B axosoruu u
IPUPOAOIIOIB30BAHUN

2 Bugsl nporpaMMHOro o0ecreyeHus

3 CoBpeMeHHBIE TTAaKEeTHI I CTATUCTUYECKON 00pabOTKH JaHHBIX, 00111a ]
XapaKTEPUCTHKA, IUIFOCHI 1 MUHYCBI

Pazgen 2. OnHOMEpPHBIN CTATHCTHYCCKUN aHAJIN3

1 OnmcarenbHbIE CTATUCTUKY, CTATUCTUYECKAs TUIIOTE3a U €€ IIPOBEPKA

2 IIpoBepka runoTe3 0 paBeHCTBE CPEAHUX, TUCTIEPCHI, COOTBETCTBUSA
TEOPETUYECKOMY 3aKOHY pacnpeaeneHus. [lapamMerpuueckue Kputepun npoBepKU
TUIIOTES.

3 Henmapamerpuueckue KpUTEpUH MPOBEPKU TMIIOTES.

4 OgHOMEPHBIN AUCTIEPCUOHHBIN aHATU3

S HenapameTrpuueckuii METOAbI CPABHEHUSI COBOKYITHOCTEN

Paznen 3. MHOromMepHbIid CTATUCTHYCCKUN AHAJIN3
1 Perpeccuonnast Mofenb U napaMeTPUUYECKUN PETPECCUOHHBIN aHAIIN3.

2 MeTtoj riiaBHBIX KOMIIOHEHT.

3 MmHoromepHblii (pakTOpHBIA aHanu3. MHOromMepHoe HernapaMeTpuiecKoe
LIKaJIUPOBAaHUE
4 Metoapl KnacTep-aHanu3a. JJMCKpUMUHAHTHBIN aHAJIN3.

5 Amnamm3 cxoxactBa (ANOSIM). Hemapamerpuueckuii MHOTOMEPHBIH

nucriepcronnbiit ananus (PERMANOVA).



KoMiiexkT 3agaHuii 1J11 BLINOJIHEHUSA
pacueTHo-rpaguyeckoii padboTbl

no qucuuruinae KoMnbloTepHble TEXHOJIOTHH U CTATHCTHYECKHE MeTOIbI B
IKOJIOTUM M PUPOI0NO0JIH30BAHUM
3anava (3aganue) 1 B mopckoit Boje npuOpexHo# noJiocsl PagyxHOro Mopst Ha

7 cTaHIMAX B 3-X TIOBTOPAX OINPEACISUTCH KOHIIEHTPAIUN KUCIOPO/a 1
PacTBOPEHHOTO OPraHUYECKOTO BemecTBa (Mr/i). CTaHIMK pacoiarajiiuch

NepHeHANKYIIApHO Oepery, uepe3 kaxabie SO MeTpoB, cTaHIus 7 - Onuxaimas K

oepery.

Cranuus | Kucnopon POB

1 6,08 | 5,99 | 5,98 | 13,23 | 12,09 | 12,98
2 5981598 |6,00|138 |13,20|11,20
3 6,01 | 597|597 |14,02 | 14,7 | 1421
4 5,96 | 5,98 | 5,99 | 14,01, | 148 | 14,84
5 5941596 598|155 |149 |14,65
6 5,96 | 5,95 |5,93 | 15,06 | 14,92 | 15,08
7 5921594 1594|1506 | 15,01 16,01

HeoOxoaumo: OnpenenuTs cpeHre KOHIEHTPAaUU Ha KaX10M CTaHIuH,
omnOku cpeaHux. [IoCTpouTh TUCTOrpaMMy OTPAXKAIOILYIO CPEAHUE KOHIIEHTPALIUH

(omIMOKM CpeTHUX) HA KaXAOU CTaHIUH.

3anava (3ananue) 2 B Mopckoit Boje mpuOpexHoi nojocsl PamgyxHoro Mmops Ha
7 craHuMAX B 3-X T[OBTOpax ONPEACNSINCh KOHUEHTPAaLUWW KHUCIOpoda |
pPacTBOPEHHOTO OpraHudeckoro BemectBa (mr/m). CTaHIMM  pacnoJiaraiuch

MEePIEeHIUKYIIIPHO Oepery, uepe3 Kaxaple 50 MeTpoB, cTaHIus 7 - Omrpkaifmas K

oepery.

Cranmus | Kucnopon POB

1 6,08 | 5,99 | 598 | 13,23 | 12,09 | 12,98
2 5,98 (5,98 |6,00|138 |13,20] 11,20
3 6,01 597 5971402 | 14,7 | 14,21
4 5,96 | 5,98 | 5,99 | 14,01, | 14,8 | 14,84
5 5941596 598|155 |149 |14,65
6 5,96 | 5,95 5,93 | 15,06 | 14,92 | 15,08
7 5,92 15945941506 |15,01 ] 16,01

Heo6xoaumo: Onpenenuts KOPpesinio MKy KOHIEHTPAUsIMU KUCIOpoaa
u POB u Mexay KOHUEHTpalus MU U CTENEHbIO ynajeHusi ot Oepera. IIpoBectu
PErpecCUOHHBIN aHAIU3 MEX]1y KOHIEHTPALIMSIMU



3anaya (3aganue) 3 Pe3yapTaThl MOHUTOPHUHTA COCTOSHUS BOJI 3aMBa Bednoro
I'ops B 2013 1 (AIIAB — moBepxHocTHBIN cioif; T, HY — noHHBIE 0Caaku, OCTaIbHOE —
MIPUAOHHBIN CII0M)

o et £ ol el B Tt [ oo T T o T e Tt
1 189 | 212 | 795 | 67 | 18 | 202 | 118 | 531 | 3206 [29| 02 |82 213 | 14
2 107 | 302 | 449 | 70 | 53 | 128 | 467 | 233 | 1566 [23| 34 |78| 380 | 0.2
3 286 | 305 | 922 | 07 | 102 | 110 | 477 | 343 | 89 [13| 11 |78| 256 | 30
4 158 | 297 | 742 | 77 | 111 | 64 | 237 | 405 | 1624 [23| 16 |87 | 576 | 14
5 114 | 297 |566 | 10 | 30 | 201 | 26 537 | 4692 (03| 06 |80| 340 | 22
6 162 | 250 | 580 | 44 | 10 | 263 | 310 | 571 | 3420 [06| 36 |81| 372 | 30
7 98 | 247 [363 | 82 | 23 29 | 387 | 115 | 1944 |25| 42 |78| 171 | 22
8 72 | 242 871 | 92 | 127 | 13 | 444 | 342 | 547 |27| 13 |86 181 | 24
9 104 | 298 |346| 39 | 107 | 251 | 417 | 251 | 2353 [23| 50 |86| 625 | 0.2
10 | 150 | 31,7 | 01 | 08 | 108 | 109 | 276 | 674 | 85 |26| 41 |78| 813 | 16
11 57 | 259 |[225| 39 | 141 | 48 | 324 | 335 | 4668 |05| 13 |81 | 473 | 11
12 12 | 264 |733| 63 | 118 | 274 | 186 | 228 | 3730 [17| 41 |85| 335 | 25
13 46 | 336 | 814 | 82 | 43 68 | 232 | 638 | 1782 |14| 01 |78| 818 | 00
14 | 194 | 251 | 32 | 89 | 141 | 182 | 376 | 656 | 2712 |12| 19 |86| 240 | 07
15 | 200 | 297 [879 | 91 | 61 | 237 | 65 598 | 4700 [27| 46 |78| 171 | 19
16 91 | 253 [360 | 98 | 103 | 33 | 177 07 | 3021 (05| 30 |79| 255 | 26
17 78 | 270 |611| 45 | 136 | 168 | 166 | 577 | 4839 |24 | 12 |85| 399 | 26
18 | 185 | 329 |466 | 44 | 138 | 278 | 312 | 128 88 [23| 10 |80| 706 | 16
19 27 | 255 | 70 | 76 | 123 | 232 | 417 | 133 | 160 |09| 12 |84 | 737 | 22
20 | 196 | 264 | 844 | 75 | 19 | 114 | 336 | 288 | 3052 |1,1| 28 [85| 598 | 26

Heob6xoaumo: TlpoBectn opaunanmio metonamu PCA, AHanm3a COOTBETCTBHHA,
@aKTOPHOTO aHAJIN3A.

3anaua (3aganue) 4 JlaHHbIe 0 BUOBOM COCTAaBE MEMOOEHTOCA B 3aJIMBE
Beunoro I'ops
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Cranums

Actininema sp.

Alaimella sp.

IAronema crinita
Ascolaimus sp.
IAxonolaimus seticaudatus

Camacolaimus sp.
Chromadora sp.
Chromadorita setae
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Chromadorita sp.

Daptonema articulatum
Daptonema longissimecaudatum
Daptonema procerum
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Daptonema sp. o|o0|112y0,0|j0|0|0|O|O0O|6|0|3|0|0|5|0]0]0]|O0
Daptonema sp. ojofojojo|o0ojo0f1|3jo0|0|0|0fO0O|J0O0O|JO|0O|O|O]|O
Daptonema swarbandense ofjr140)j0|0|0j0OlO|JO|jO|O|O|O|O|O]|JO|O]|O|O]|O
Desmodora rosae oy0j20(12f0|j0|j0}j0j1240|j0|jOjO|O|O|JO]|JO|O]O
Desmoscolex japonica ojofojojojojofojojojojojofo|13jo0oj0j1(0|1
Di[plopeltula sp. 1|1(12y1|0(0O|2|0jO0O|jOfO|O|0O]|O|3|0|2]|1]1]0O0
Dichromadora sp.1 ojo|j0f1,0|j040j0|0|j0Of2;0|0|2|0|0|0|0]|0]13
Diplopeltis sp. oj0f0|j2j0|0j0fO0O|j0OJ|jO|1|0|0OflO|O]|JO|O|O|O0O]|O
Dorylaimopsis peculiaris ojofojojojojofojojojo0ojo0j0f0|3|0|0|0|0|®6
Draconema sp. ojojofo;0|jofo0oj0ojojo0ofojo0ofo0j0j0|0f0j2j0¢0
Eleutherolaimus sp. 0|0 |106j0|O0O|0O|O|lO|JO|JO|O|O|OflO|O]|JO|O]|Of2]|O
Eleutherolaimus sp.2 r{6f12)j0|0|0j0fO|jO|jO|O|O|O|lO|O]|JO|O|O|O]|O
Enoploides sp. ojojofo0;0|jofo0ojo0ojojo0ofojo0ofo0jo0j0|j0fo0o|8j0¢|0
Enoplolaimus sp. oj60(2|j0|0|0j0fO0O|jO|jO|O|O|O|lO|O]|JO|O|O|O]|O
Epacanthion sp. oj0fo0|j0|2|0(2(0|j0jO0|0|O0O|OflO|JO|JO|O|O|O]|O
Euchromadora oj040)j0|j12|0j0f0O|jO0OjO|0O|O|O|lO|O]|JO|O|4|0O]|O
[Eurystominidae moncmas ojo0fo0ojojojojofojojojojojofojojojoj2(2i|o
Gammanema sp. ojo0fo0ojojojojofojojojojojofojo0o|3j0j5f(04|o0
Geomonhystera disjuncta of0j12j0(3j0|j0f0O|0|j0(O0O}|0OfjO}|OJO|jO|jO|0O]2]|0O0
Halalaimus sp.1 ojo0f1|4)2|1/0(0|0}|2|0|0|0|2|5|0]|0]|01|20|20
Halalaimus sp.2 ofo0joj0fo0|0|0|O|0O|0O(06/0|0|0]22{0|0|1|5]|0
Halanonchus arenarius oj040jo0jojojofojojojojo0j2foj0jo0jo0jo0f1|o0
Halichoanolaimus sonorus ojofoj1|jojo|3|ojoj|jOofO|OfO|O|OjO|O|1]|0]|O
Hypodontholaimus sp. ofojo|3fojojofo|3|4(12|j0f(0j0j0Of0O|1|0]2]0O0
Innocuanema sp. 2(0(0)j0|0}|0}0OlO|JO|jO|O|O|O|lO|O]|JO|O|O|O]|O
Laimella sp. oj0(0|4|j2|0(1(0|0|jO0O|0O0O|0O|0O|4|2|0]|]0]|0]|1 |31
Latronema sp. ojojofo0;0jo0ofo0ojojojo0ofjo0ojo0ofo0jo0oj0|j0f0j1j0¢o0
Lauratonema juncta ofjr140|3|0|0|0lO|O|JO|O|O|O|O|O]|O|0O]|6|14|0
Leptolaimus elegans 412 (33|7|12|0|0|0|0|0|53|]0|2|0|2|0|0]|0|1]3
Leptolaimus paravenustus o(foj1j0(0jo0oj|j2|0f1j7j0|0|j0|jO0OfO0Oj0Oj0O|0O]|O]O
Leptolaimus sp. ojoj{oy7y0,0j0j0fo0fo0ofofo0ofofo0oj0j0j0j0j0]|O0
Marilynia marimita ojojofo0;0jo0ofo0ojojojo0fo0ojo0fo0j0j0|12(0j0j0/3

Heobxoaumo: IlpoBectu MeTpuzaiuio, uepapXudecKuil KJIACTEPHBIN aHaIN3,

MHOTOMEPHOE

HEMapaMeTPUIECKOE

IIKaJTUPOBAHUE,

OLICHUTD

JIOCTOBEPHOCTH

pa3iMurii BBIICICHHBIX TPYNIMPOBOK ¢ Momolibio aHanmm3a cxojactea (ANOSIM),

BBIACIINTH BHUJbI, BHOCAIIINC HanboJiee 3HAYUMBIN BKJIaJI B pasjiniusa IpymnIimrupoOBOK C

MOMOIIIbIO aHan3a mporteHTa cxoacrea (SIMPER)
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16.

3AYETHO-9K3AMEHAIIMOHHBIE MATEPHUAJIbBI
Bormpocs! [u1st MOATOTOBKH K 3a4ETY

OnucarenbHble CTATUCTUKH.

Jlornueckne OCHOBaHMS IPOBPKU CTATUCTUYECKUX TUIIOTES.
[TapameTprueckre KpUTEPHU NPOBEPKU CTATUCTUYECKUX TUIIOTES.
HenapmeTrpuucekne KpUTEPUU IPOBEPEKUA CTATUCTUYECKUX TUIIOTES.
[InanupoBanue 00bEMOB BHIOOPOK.

JluciepCuOHHBIN aHaIu3.

Henapamerpuueckue aHajioru JuclepCuOHHOIO aHAJIN3A.
MHOromepHsie pacnpeneHus, KOppesuusl.

[TapmeTprueckuii perpeCCUOHHBIN aHAIU3.

Merton ri1aBHbIX KOMIIOHEHT.

MHoroMepHbIil akTOpHBINA aHATH3.

MeTtpu3zanus npoCTpaHCTBa U MEPBI PACCTOSIHUA.

Knacrepnsiii ananus.

JIMCKpYMUHAHTHBIN aHAJIN3.

MHoOromepHoe HenapaMeTpuYeCKOoe KaIUPOBaHUE.

KOMHBIOTepHBIC TEXHOJIOTMH B 3KOJOIMH U IPHUPOAO0IIOJIb30BAHNH — LCJIH,

3aJga4u, obOnacTu IIPUMCHCHUA.

17.

AHanmu3 paboTel B ogHOM M3 ctatuctuueckux maketoB (STATISTICA,

Past, Primer, R).



Kpurtepumn onenku (pacuerHo-rpadpuueckas padora)

100-80 6amnoB — [loiay4yeHbl BepHBIE OTBETHI, pACUEThI U TPa(UKH BBHITOTHEHBI
KOPPEKTHO, paboTa NEMOHCTPUPYET TIIyOOKOE M CHUCTEeMAaTH4YeCKOe 3HAHHE BCETrO
IPOTPAMMHOTO MaTepualia ¥ CTPYKTYPbl KOHKPETHOTO BOMPOCA, & TAKKE OCHOBHOTO
cogepkanus. CTyIeHT JEMOHCTPUPYET OTYETIMBOE U CBOOOJHOE BIAJCHHE
METOAAMH{,  KOHIENTYaJbHO-MOHATUIHBIM  ammapaToM, HAy4YHBIM  S3BIKOM,
TEPMUHOJIOTHEH U MPAKTHYECKUMHU HaBBIKAMHU WX HCIIOJIb30BaHMs. 3HAHHE OCHOBHOU
JAUTEpaTypbl M 3HAKOMCTBO C JOIOJHUTEIHHO PEKOMEHIOBAHHOW IJUTEpaTypoOil.
Jlormuecku KOPPEKTHOE U YOSIUTEIILHOE U3JI0KECHHUE OTBETA.

79-60 - 6amnoB - [lomy4yeHsl BepHBbIE OTBETHI, pacueThl U IpadUKH BHITIOTHEHbI
KOPPEKTHO, paboTa IEMOHCTPUPYET 3HAHHUE Y3JIOBBIX METOJUK, TPOOIEM MPOTrPaAMMBI
U OCHOBHOTO COJIEp)KaHHsI Kypca, YMEHHE TIOJbh30BAThCS  KOHIICTITYyaJTbHO
MOHSATUIHBIM amlapaToM B MPOIECCEe aHaM3a OCHOBHBIX MPOOJIEeM B paMKax JaHHOU
TEMbl; 3HaHWE BAXHEHIIMX Pa0OT U3 CIUCKAa PEKOMEHIOBAaHHOH JuTepaTypsl. B
IIEJIOM KOPPEKTHOE, HO HE BCErJia TOYHOE BBINOJHEHHWE pPa0OTBI |
apryMEHTHPOBAHHOE U3JI0KECHHUE OTBETA.

59-30 - GammoB - Pacuetsl u TpaduKu BBHIMOTHEHBI B IEJIOM KOPPEKTHO,
BBITIOJIHEHHAsT paboTa JIEMOHCTpUpPYET (parMeHTapHbIe, MMOBEPXHOCTHBIC 3HAHUS
BRXHEUIIIMX pPa3leloB TNPOTPaMMBbI, 3aTPYJAHEHUS C HCIOIb30BAaHHEM HAy4HO-
NOHSATUIHOTO ammapara W TEPMHUHOJOTUM Y4YeOHOW JUCIMILUIMHBI, HEMOJHOE
3HAKOMCTBO C PpEKOMEHJOBAHHOW IJIUTEpaTypOd; YaCTHUYHBIE 3aTPyOHEHUS C
BBITIOJIHCHUEM TPEIYCMOTPEHHBIX MPOTPAMMOM 3a/IaHUi; CTPEMIICHUE JIOTUYCCKU
OIPEJICIICHHO U MOCJIEC0BATEIBHO U3JI0KUTh OTBET.

30-0 OammoB - Pacyersl u rpaduKu comepKaT 3HAYUTEIHHBIC OIIHMOKH,
BBINOJIHEHHAsI pab0Ta JEMOHCTPUPYET HE3HAHHE, JIMOO OTPHIBOYHOE MPEICTABICHHUE
0 JaHHOM mpobjemMe B pamMKax y4eOHO-IPOTPAaMMHOTO Marepuaia; HEyMEHHE

MCIOJIB30BaTh MOHITUWHBIN alllapar; OTCYTCTBHUE JIOTHUYECKOU CBS3U B OTBETE.



Kpurepuu ouenku (YCTHBIN 0TBeET)

100-80 OGamymoB - eciaM OTBET MOKAa3bIBA€T MPOUYHBIE 3HAHUS OCHOBHBIX
BOIPOCOB, OTIMYAETCS TJIyOMHOW M TIOJHOTOW PACKPBITHS TEMbI; BIAJCHUE
TEPMHHOJIOTHYECKUM  amlmnapaToM; yMEHHE OOBSCHATh CYIIHOCTb, SIBICHUM,
IPOIIECCOB, COOBITUH, JieNaTh BBHIBOJBI U 00OOIIEHHS, AaBaTh apryMEHTHUPOBAaHHBIC
OTBETHI, NPUBOJUTH NPUMEpPbI; CBOOOJHOE BJaJEHHE MOHOJOTHYECKOH peyblo,
JIOTUYHOCTH M TOCJIEI0BATEIbHOCTh OTBETA; JOIMYCKAETCsl OJHA - JIB€ HETOYHOCTH B
OTBETE.

79-60 - Oamnm - OIEHMBACTCS OTBET, CBUICTEIHCTBYIONIMA B OCHOBHOM O
3HAHUM CHOBHBIX BOIIPOCOB, OTJIMYAOIIMNCA HEAOCTATOYHOW TIIyOMHOW M MOJHOTOU
PacKpBITUSL TEMbI; 3HAHHEM OCHOBHBIX BOIIPOCOB T€OPUHU; C1a00 CHOPMUPOBAHHBIMU
HaBbIKAMHU aHaIM3a SIBJICHMUM, MPOLIECCOB, HEIOCTATOYHBIM yMEHHEM JaBaTh
apryMEHTHUPOBAHHBIE OTBEThl U TNPUBOJAUTH MPHUMEPHI; HEIOCTATOYHO CBOOOIHBIM
BJIa/ICHHEM MOHOJIOTMYECKON PEeubl0, JOTMYHOCTHIO U TIOCIIEI0BATEIbHOCTHIO OTBETA.
JlommyckaeTcsi HECKOJbKO OMMOOK B COACpPXKAHUHM OTBETa;, HEYMEHHE IPHUBECTU
OpUMEp Pa3BUTHS CHUTYyallMH, MPOBECTU CBA3b C JPYTMMH AaclEeKTaMH H3ydaeMou
obnacTu.

59-40 OGammoB - OTBET, OOHAPYXUBAIOIIMKA cllaboe 3HAHWE BOIPOCOB,
OTJIMYAIOLIMICS HETIIyOOKHMM pPAacKpbITUEM TEMbI; YIOBJIETBOPUTEIILHOE 3HAHUE
OCHOBHBIX BOIIPOCOB TE€OpHWH, cIabo chopMupoBaHHBIC HABBIKAMH aHAIIN3a SBJICHHIA,
IPOLIECCOB; YIOBIUTBOPUTENbHAS apIryMEHTUPOBAHHOCTh OTBETOB, c1aboe BlaJeHHE
MOHOJIOTHYECKON peubto. [lomyckaloTest cephe3Hble OMMOKN B COJEP)KaHUU OTBETA;
yIIOBJIETBOPUTEIILHOE 3HAHNE COBPEMEHHOMN MPOOIEMaTHKN U3ydaeMOi 00J1acTH.

39-0 GaynoB - OTBEeT, OOHApY>KMBAIOLIUMN HE3HAHHE OCHOBHBIX BOIIPOCOB,
OTJIMYAIONIUICS HErNTyOOKHM PacKpBITUEM TEMbI, HE3HAHHEM OCHOBHBIX BOIPOCOB
TEOpUH, HeC(POPMHUPOBAHHBIMU HABBIKAMU aHAJIM3a ABJICHUH, IPOLIECCOB; HEYMEHHEM
JlaBaTh apryMEHTUPOBAHHbIE OTBETHI, CIA0bIM BJaJICHUEM MOHOJOTHYECKON pEeyblo,

OTCYTCTBHUEM JIOTHUYHOCTH U IMMOCICAOBATCIbHOCTH.



